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Glossary
dB Decibel, which is 10 times the logarithm (base 107 of the ratio of a
given sound pressure to a reference pressure; used as a unit of sound.
dBA) Lnit used to measure "A-weighted' sound pressure levels,
FLDY A Modelused by US Mational Weather Service to simulate dam breaks.

ZHG Protocol

The Greenhouse Gas Protocol — A Corporate Accounting and
Feporting Standard developed by the VWorld Business NSC for
sustainable Development

Ly Statistical sound measurement recorded on the linear scale.

Len otatistical sound measurement recorded on the "A"weighted scale.

Lo cTime) The sound pressure level that is exceeded for 10% of the time for
which the given sound is measured,

Lo 1 hou The Lyp level measured over a 1-hour period.

Lo 18 howy The arithmetic average of the Ly levels far the 18-hour period hetween
0600 and 2400 hours on a normal working day. 1t is a common traffic
noise descriptor.

Lieq mime) Eguivalent sound pressure level: the steady sound level that, over a
specified period of time, would produce the same energy equivalence
as the fluctuating sound level actually occurring.

Lieqishn The Lseq noise level for the period 7 am to 10 pm.

Lieq o bry The Laeq noise levelfor the period 10 pm to 7 am.

Leeqit hey The Leeq noise levelfor a one-hour period. In the context of the MNSYY
DECC Environmental Critenia for Road Traffic Moise it represents the
highest tenth percentile hourly A-weighted L during the period 7 am to
10 prn, or 10 prn to 7 am, (whichever is relevant). If this cannot be
defined accurately, the highe st A-weighted Ly noize levelis used.

Lagn Time The A-weighted sound pressure level that is exceeded for 90 per cent
of the time over which a given sound is measured. Thisis considered
to represent the backaground noise e.g. Lao s min.

Lt Time The maximum sound level recorded during a specified time interval.

Ltin (Time) The minimum sound level recarded during a specified time interval.

Indirect impacts

Ccour when project-related activitie s 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/for
feral animals, loss of breeding opporunities, loss of shade/shelter,
deleterious changes in the water table, increased soil salinity,
pramation of erasion, inhibition of nitrogen fixation, provisiaon of suitable
geed bed for introduced weed invasion, ferilizer drift, ar increased
hurnan activity within or directly adjacent to sensitive habitat areas.

Lacustrine

of, or pertaining to, a lake
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Lifecycle |sthe series or stages of repraduction, grawth, develapment, aging and
death of an arganism

Likely Taken to be a real chance or possibility of a species occurring within
the study area

Lacality 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 ar proximal occupied habitat and the movement of
individuals or exchange of genetic material across the boundary can be
demonstrated

ML Megalitre (1 000 000 litre 5)

MES Mational Environmental Significance

Froposal The action /works proposed to be undertaken

Rating The overall single-figure background level representing each

Background Level
(REL)

assessment period (dayfevening/night) over the whole manitaring
period. This is the level used for assessment purposes. It is defined as
the median value of;

P Allthe day assessment background levels over the monitoring
period far the day,

b Allthe evening assessment background levels over the maonitaring
period for the evening; or

b Allthe night assessment background levels over the monitoring
period for the night.

Region

a hiogeagraphical region that has been recognised and documented
such asthe Interim Biogeographical Regions of Australia (|BRA) (NS
MPYWS, 2003). The study area falls within the Marth Coast Bioregion.

Riffle

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

study area

The areas, which are likely to be affected by the Proposal, either
directly or indirectly. The study area is limited to the inundation area,
the existing borefield and proposed borefields, other related
infrastructure, including a pipeline connecting the off-river storage to
the borefields and the immediate surrounds and the upgraded access
roads

Thermocline

A laver 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

1A 41331374
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List of Acronyms

ANCOLD
ANIECT
AA0T
AR

A0
AHIMS
B0
CEMP
T A,
oc P
DEC

DECC

DEC Ty

DEWYH A,

DG

DI &l
DaP
DRI

DS Act
DsC
OWWE
EEC
ECRTH

El=

Australian Mational Committee on Large Dams

Australian and Mew Zealand Environment and Conservation M3
Annual Average Daily Traffic

Average Hecurrence Interval

Axailable Sight Distance

Aboariginal Hentage Information Management System

Bureau of Meteorology

Construction Environmental Management Plan

Catchrment Management Autharity

Development Cantrol Plan

Department of Environment and Conservation (NSWYW), now DEC CW

Department of Environment and Climate Change (MW, now
DECCWY

Department of Environment, Climate Change and Water [N

Department of Environment, Water, Heritage and the Ars
(Commarmwealth)

Directar-General of the Department of Planning (M=)
Department of Industry and Investment (KN SW)
Department of Planning (MNSYY)

Department of Primary Industries (NSYW), now DI&
NSV Dam Safehy Act 71978

Dam Safety Committee

Department of Water and Energy(MSW), now DECCWY
Endangered Ecological Community

Environmental Criteria for Road Traffic Noise

Environmental Impact Staternent
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EmMF Environmental Management FPlan
EMNCM Environment Maoise Cantrol Manual
EP&A Act MEWY Environmental Flanning and Assessment Act 1979
EF&A Regulation MEWY Environmental Planning and Assessment Regulation 2000
EFBC Act MEWY Environment Protection and Blodiversty Conaevation Act
79499
ESD Ecologically Sustainable Development
Frd Act MW Fishenes Wanagement Act 1994
FrZ Forestry Management Zone
FsL Full Storage Level
FullC AR Australian Government Full Carbon Accounting Model
MNP Industrial Moise Policy
[PCLC International Panel an Climate Change
%2 A Integrated YWater Cycle Management
LEF Local Environmental Plan
LGA Local Government Area
LG Act MW Local Government Act 1993
LWyl Local Water Utilities
tiR bain Foad
NDWSS Mambucca District YWater Supply System
MEYY Act MW Mationa! Parks and Wikdife Act 1974
NECRMA Morthern Rivers Catchment Management Authority
NSC Mambucca Shire NSC
I Mational WWater Initiative
MY At MSW N oxlows Weeds Act 7993
MYWIE Mambucca YWaste Management Facility
OHS Ocecupational Health and Safety
FAR Fopulation at Risk
T HITITH Mambucea District Wiater Supply Augmentation
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P Flanning Focus Meeting

REBEL Fange Background Level

POED Act MWW Protection of the Environment Operations Act 1997
REF Regional Environmental Plan

RTA Foads and Traffic Authority

=EFPF otate Environmental Planning Policy

=50 oafe Intersection Sight Distance

ool stopping Sight Distance

TSC Act MY Threatened Species Consenvation Act 1995

TSLA Act MW Threatened Species Legialation Amendment Act 2004
YIS Yalue Management Study

Wi Act MW Water Wanagement Act 2000
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Executive Summary

Introduction

The Bowraville Off-River Starage and Associated Works Praject ('the Proposal’) has been
proposed as part of an Integrated YWater Cyele Management (IVWCM) Strategy by Mambucea
Shire Council (NSC) to secure the water supply of the Nambucca Local Government Area
(LGA) far now and inta the future. The Proposal has been developed following an extensive
series of investigations into feasible water supply options for the LGA. tis the key water
security component of the WWCM Strategy, ensuring the water supply systemn has sufficient
capacity to meet the current and future demands of the LG A The WMWC M Strategy also
proposes demand management measures such as effluent recycling, an enhanced tune up/
retrofit program focusing on water efficient washing machines and cisterns, a rain water tank
refit program, a grey water rebate program, an enhanced system leakage reduction pragram
and distribution mains upgrades.

The Proposal consists of expanding the existing borefield, upgrading the headworks and access
roads, installation of pipelines, and storing the additionalwater obtained from the borefield in a
5 500ML off-river storage.

Project Meed

The drought of 2002/2003 highlighted that the Mambucca and District Water Supply Scheme is
highly wulnerable to extended drought conditions. During this period it was estimated that as
little as BO days' water supply may have been remaining within the system. To address this
issue, NSC has determined that in addition to the dermand management strategies outlined in
the MYC M Strate gy, additional water supply security is required as soon as possible. Additional
water security would provide Shire residents and businesseswith an increased level of drought
security. The Proposal also provides additional benefits in securing environmental flows for the
Mambucca River.

In addition to providing increased water security to the Mambucea LGAs current population,
there is also a need to consider projected population increases as thiswould resultin an
increase in demand for urban water services. The Mambwcca Shire Structure Flan (NSC, 2003)
estimate s the population inthe Mambucca LGAwould grow by approximately 2 percent per
annum over the next 20 years. The Plan estimates that by 2026 the population would grow to
26 893 persons (B B97 additional persons from 2006). The IWWCK Strate gy (MSWOWS, 2005)
further projects that by 2046 the population would reach 29 343 with an annual growth of 1.6
percent per annum. The existing system is unlikely to accommodate such an increase in
demand and therefore the system reguires augmentation to provide an acceptable level of
security far the current and future population of the Mambucca LGA

Environmental Impact Assessment Process

This Environmental Impact Staternent (EIS) has been prepared in accordance with Part 5 of the
Environmental Planning and Assesament Act 1979 (EPRA Act) and the Environmental Flanning
and Assessment Regulation 2000 (EF&A Regulation) and other relevant environmental
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legislation and planning requirerments. In paricular, Clauses 229 to 231 of the EF&A
Fegulation provide those issues that must be included in any EI=S.

The EIS examines feasible alternative s to the Proposal and provides justification for the
selection of the preferred approach to securing the water supply for the urban areas of
Mambucca LA, An assessment of the patential environmental, social and economic impacts
associated with the construction and operational phases of the Proposalis undertaken and
measures to safeguard and mitigate potential impacts on the environment are provided where
required.

MSC is both the proponent and a determining autharity for the Proposal. As the Proposal
requires permits and licences under a range of legislative instrurments the approval or
concurrence of other determining authorities would be required before the Proposal can
proceed. The other determining authorities are:

b Department of Environment, Climate Change and YWater (formerly DECC and DWED;

p  Department of Industry and Investment (formerly DPIY; and

P NEW Heritage NSC

Outline of Proposal

The Proposal involves enhancing the existing Mambucca River and South Creek water sources
(groundwater bores) to deliver up to 40ML/day of additional water to a new off-river starage
located on the headwaters of Bowra Creek for use during low river flow periods. The key
elements of the Proposal are as follows:

Component Description

Expanded Borefield The existing borefield would be expanded with the
construction of 15 additional bores and associated pipelines
along the Mambucea River and 9 new hores and associated
pipelines along South Creek, with interconnection with the
existing borefield to allow flexibility in pumping sources. The
systemn is planned to have & pumping capacity of up to
A0M Liday to the storage in addition to the 17MLUday required
for the future NOWYSE demand. Extracation of groundwater
wiolld be monitared via an adaptive management framework,

ey Headwiorks Itis proposed to construct & newy 40MLAday high lit pumping
station near the existing bhorefield collection tank to transfer
water to the starage. A newy collection tank (016 ML would
alsn be required to store extracted water prior to being
pumped to the storage.

Tranger Pipeline Approximately 2,000 m of B00mim diameter pipeline would be
required to connect the new headwarks to the storage.
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Component Description

Off-River Storage A nesw off-river storage is proposed on the head waters of
Bowra Creekwith a capacity of 9,500 ML but with the
provision for foundations to provide for & 14,000 ML storage in
the future. The storage wwould consist of an earth embankment
with a crest width of 7.7 metres at RL 401 m AHD. The
storage would be filled from groundwater adjacent to the
Mambucca River and South Creek with all inflows fram the
Bowra Creek catchrment heing released for erwviranmental
flows. The storage would also incorparate an aeration and
mixing destratification systerm to control stored water quality.

S il haay An open channel spilbvay has been designed to a width of 16
metres for the maximum peak discharge of 58 s,

The outlet ofthe spillway would be located at BL 38.1 mon
the right hand bank, discharging through a stilling basin into a
dully at the downstreamtoe, leading hack to Bowra Creek.

h Llti-1ev el off-take A multi-level off-take structure with off-takes at least at BL
32mand BL 24 mis proposed. The first level would be &t
about B mbelow the Full Supply Level of 38.1 m, while the
second level would be just belowthe level where no mare
wwater can be drawn off. This is to ensure the best quality
water is released from the storage.

Upgrade of Boho Road Itis proposed that Bobo Road be upgraded to allow far both
the construction of the storage and its future operation.

Wegetation Clearing Approximately 81 ha of land would reqguire clearing for the
A,800ML storage inundation area and ancillan works (e.o.
roads, pipelines). The inundation area is presently part ofthe
YViewrmont State Forest and is subject to sustainable forestry
operations. All harvestable timber within the acquisition area
rapprox. 40%) would be removed by DIEl under existing

approvals.
Fish Passage and Bank Provision wauld be made for a fish l[adder across the existing
Stahilisation Works pipeline on the Mambucca River to improve fish passage.

Bank stahilisation works at select locations would also be
undertaken to provide further security to the expanded
horefield into the future.
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Component Description

Acguistions Easements The Froposal reguires the acguisition of approximately 220ha
of Wiewmont State Forestto accommodate the off-river
storage. Easements would also be reguired over all of the
infrastructure within private property. A 5 metre wide
easement for the full length of the borefield and transfer
pipelineswould be required as part of the Froposal for access
and future maintenance. Any acguistions would he
undertaken in consultation with landowners, in accordance
with the terms of the Land Acquision (oust Tanms
Corrmpensation) Act 1937

Ancillan Works The existing electricity network would need to be augmented
to provide poveer to the relevant facilities. The Proposal wauld
alsn require an extension to the existing telemetry syvstemto
accommodate the neww facilities and modify the existing
contral program.

An oversiew of the Proposal and its compaonents are illustrated in Figure 1.
Consultation

Statutory Consultation

Consultation undertaken with government authorities in preparing the EIS included:

p The Director-General of the Department of Planning to obtain the Director-General's
Requirements for the EIS as required under the EPE A Regulation;

b Letters were sentto all relevant government autharities regarding the Proposal,

b A Planning Focus Meeting and Environmental Risk Analysis YWaorkshop was convened with
key government authorities on 16 October 2003, Twenty government authorties were
invited to attend, with 11 representatives of those agencies attending. It involved a
presentation including introduction and overview of the Proposal, the EIS methods and
sought comments fram statutary authorities; and

p Establishment of a Technical Liaison Committee by the MSW Department of Public Warks —
Project Management to facilitate and encourage paticipation of relevant government
authorities which regularly convened to discuss issues during the EIS preparation.

Community Consultation

Consultation with the community has been undertaken prior to and during the preparation of the
El=. Consultation activities have included:

b Direct ligison (meetings and written correspondence) with affected land owners;

b Information sessions held on 2 July 2008 and 10 Septernber 2008,
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b Community newsletters have been distributed to the Mambucca Shire Community with the
rates notice and also through a targeted mailing distribution. In July and October 20085,

b Individuallettersto local enviranmental groups; and

b The establishment of an Aboriginal Liaison Committee in 2007 {established by the NSYY
Departrment of Public Works — Project Management) to facilitate and encourage participation
of the local Abariginal community in the design and construction of the Proposal. To date
nine meetings have been held between 20 Movember 2007 and 4 August 2009
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Next Steps

Community engagement activities for the next stages of the process and the exhibition period of
the BI'S would include the following:

b Public exhibition of the EIS in accardance with the requirements of Section 113 of the EFP&A
Actwhich allows interested parties to formally comment on the Proposal;

P A community newsletter would be distributed during the exhibition of the EIS; and

P Alandowner information session would be held during the public exhibition period to update
landawners on the findings of the investigations undertaken as part of the EIS and concept
design studies.

Environmental Assessment

An assessment of the potential environmental impacts of the Proposal was undertaken in
accordance with NS requirements. The assessments provide infarmation an the existing
ernvironment of the study area and surrounding area; the potential impacts of the Proposal and
the proposed measuresto mitigate and manage these impacts.

Air Quality

The Proposal involves extensive earthworks which has the potential to generate dust. If not
managed appropriately, construction dust emissions have the paotential to cause loss of amenity
and health impacts, particularly to nearby residences. Sensitive areas and activities include
trucks travelling along “alla Hoad and Bobo Road, pipe laying works near residences and the
canstruction of the off-river starage, which is approximately 200 metres from the nearest
receptor. To manage any potential impact, controls would be put in place through the
implementation of a Construction Environmental Management Plan (CEMPF). This plan would
include protocals for avoiding dust generating activities during adverse weather conditions and
the use of dust suppression technigues.

There may be a requirement for burning of any remaining cleared vegetation remaved as part of
the construction of the storage. If nat managed appropriately, smoke emissions from vegetation
burning may impact on nearby receivers. As such protocols for any vegetation burning would be
included in the CEMP. In addition to specifying the weather conditions considered suitable for
burning events, the protocolwould also specify the consultation requirements faor relevant
authorities and the community.

Soil, Landform Stability and Erosion Hazard

The assessment of the impact of the Proposal on soils, landforms and geomorphology indicates
that there are three main risk areas associated with the Proposal. These are;

b The risk of erosion of disturbed areas and the transport of sediment into Bowra Creek and
the Mambucca River during the construction of the pipeline and storage embankment and
the clearing of vegetation in the storage area;

b Fipeline crossing of the Nambucca River, Bowra Creek and a number of ather smaller
drainage lines, and
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P Theimpact of the altered hydrological regime along Bowra Creek as a result of the
construction and operation of the storage.

Erosion risk can be mitigated through the careful planning of construction staging, flow
detention and diversion structures and general erosion and sediment control measures,
Mitigation measures identified in the EIS would be implemented by the CEMP. Stringent
adherence ta the erosion and sediment control plan and regular monitaring of erasian and
sediment control measures and practices would be required during the construction phase.

The proposed barefield pipeline fram the expanded borefield would cross the Mambucca River
attwo locations. River crossings would be either by directional drill or for the smaller drainage
lines by apen trench. The transfer pipeline from the new headworks to the off-river storage
would need to cross Bowra Creek an the existing access crossing. Specific control measures
forthese and the minar drainage line crossings would be implemented. These measures waould
include minimurm depth of pipe below bed levelto minimise the potential for scour and creek
stabilisation works on completion of construction.

The proposed off-river storage is located in the headwaters of Bowra Creek. As part of the
operation of the Proposal, itis proposed that, where feasible, catchment flows are diverted
thraugh the storage to minimise any change to the flow conditions of Bowra Creek. In additian
to these transparent flows, two additional annual releases are proposed to limit the potential for
vegetation encroachment and sedimentation within the pool environments of the creek. These
flowes would have a maximum capacity of 3.1 m° per second and a duration of several hours.
Releases would occur during the higher rainfall seasaon.

Terrestrial and Aquatic Flora and Fauna

The Proposalwould require the clearing of approximately 81ha of native vegetation including
272 ha of hardwood plantation, 2002ha of Wet Flooded Gum and Tallowwood Forest, 7 B5ha
of Marthern Wet Tallowwood — Blue Gum Farest, 6,796 ha of Foathills Grey Gum — Broad-leaved
Mahogany Forest, 0.64ha of Yet Bloodwood — Tallowwood Faorest (Temperate Rainforest),
14.23 ha of pastureland and 3.93 ha of riparian vegetation. YWhilst there is no obligation under
the Mative Vegetation Act 2003 to provide compensatory habitat for the loss of the wegetation as
part of the Proposal, opportunities exist to provide some protection areas via the acquisition of
land in and around the storage.

Four threatened flora species listed under the Threatened Species Consernqation Act T8993 ar
Environment Protection Blodiversity and Consarvation Act 7999 Acts were identified as having
the potential to occur in the study area. Species included Minute Orchid, Leafless Tongue
Orchid, Rusty Flum and Tylaphara. Mane of these species were identified in the study area
during the survey campleted for this assessment. Seven-part Tests completed for the se species
concluded that no significant impact is likely on these species as a result of the Proposal. The
Aszesament of Significance undertaken in accardance with the requirements of the
Environment Protection Blodiversity and Consarvation Act 1999 also concluded that there would
be no significant impact on these species.

Mumerous exotic plant specieswere observed during field surveys. Several noxious weeds
were recorded in warying populations (Camphar Laurel, Lantana, Small-leaf Privet, Broad-leaf
Privet, Weeping YWouldow, Giant Parramatta Grass, Crofton Weed and Mistflower).
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Thirteen species of fauna listed under the Threatened Species Conasrvation Act 1995,
Fisheries Wanagement Act andd or Environment Frotection Biodiersity and Consenation Act
1999 were identified as having the potential to occurring the in the study area. The fauna of
conservation significance includes six mammal species (Koala, Spotted-tail Quoll, Grey-headed
Flying-fox, Eastern Bentwing-bat, Golden-tipped Bat and Little Bentwing-bat), sight bird species
(Masked Owl, Barking Owl, Sooty Owl, Powerful Owl, Glossy Black Cockatoo and YWompoo
Fruit-dove) including teo migratory birds (Rufous Fantail and Cattle Egret), and two frogs (Giant
Barred Frog and Southern Barred Frog). The ¥-part Tests concluded that no significant impact
is likely on these species as a result of the Proposal Assessment of Significance undertaken in
accordance with the requirements of the Emvironment Frotection Biodiversity and conservation
Act 999 also concluded that there would be no significant impact on these species.

Mo threatened aguatic fauna were recorded or assessed as likely to be occurring within the
study area. The Proposal incorporates a number of mitigation measures to minimise the impact
on flara and fauna including preclearance surveys, the provision of compensataory habitat
around the storage, construction of a fish passage within Nambucca River and the on-going
monitoring of the aguatic environments of the Mambucca River, South Creek and Bowra Creek,

Surface Water/ Groundwater

The existing barefield extracts water fram the alluvial soils adjacent to the Mambucca River and
south Creek. There is a direct connection between the flow in the river and the level of water in
the groundwater aguifer and therefare any extraction from the groundwater bares impacts on
the flow of water in the river and creek. Currently there is no limit on the amount of extraction
which can ocour other than an annualtotal limit of 3,100ML. The proposed expansion of the
borefield would incorporate limits on extraction to protect the baseflow in the river systermn. The
initial baseflow limit has been agreed to be set at the 95 percentile flow in the river. The flow
extraction rules have been developed to provide low flow protection and safeguard key
iconicfindicator species. Modelling wark has also been completed to consider the impacts of
any possible salinity changes within the system. In acknowledging the inherent uncertainties
associated with any flow extraction regime, an adaptive management strategy would be
implernented to monitor changes in river conditions.

The barefield pipeline crosses the Mambucca River at two locations and traverses a number of
other smaller drainage lines. It is proposed that underboring be employed forthe Nambucca
River crossings whilst open trenching would be used far the smaller drainage lines. The transfer
pipeline between the pumping station and the storage would cross Bowra Creek. It is envisaged
that the pipeline be incorporated into the existing access crossing at Lot 2 DP 809330, The
method by which this occurs would be confirmed during detailed design.

Construction of the storage would impede the transfer of flow and sediment along Bowra Creek
To ensure a balance, transparent flows and biannual discharges would be released to the
tailwater recewing environment thereby replenishing surface water and underlying groundwater
and reducing any impacts on the existing terrestrial and aguatic ecosystem.
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Water Qu ality

The water quality results obtained from sampling and testing of the borefield throughout its
development and from the Mambucca River during periods of low and high river flow have
indicated a broad range of water quality that can wary substantially depending an the seasan
and the length of dry periods experienced prior to sampling.

Given good weather conditions and a reasonable river flow, the water quality available from the
barefield iz seen to be of an acceptable quality with a "low risk” associated with the need for
further treatment.

The off-river storage is located in a forested catchment with little to no land disturbance. As
such the gquality of water in the storage would remain reasonably good. Due to the depth of the
storage there is a risk of stratification and the Proposalwould include a destratification system,
a multi level off-take with at least two off-takes and regular seasonal environmental releases to
address the potential for algal blooms and adverse impacts to downstream water quality.

Hoise and Yibration

Construction activities would primarily be undertaken between ¥ amand B pm Monday to
Friday, and 7 am to 1 pm Saturdays.

Moise from the proposed storage construction has the greatest potential to impact nearby
senstive receivers. Construction noise impacts fromthe storage may exceed the 41 dB(A)
construction noise goal at nearby residential receivers based on the conservative estimates
made. However these estimates would be reduced through the implementation of appropriate
noise mitigation measures to reduce the impact of noise on sensitive receivers including
cammmunication with affected landowners of the construction program and progress on a regular
basis, particularly when noisy activities are planned.

With the general type of construction operations and the typical separation distance to nearby
receivers, vibration impacts from general construction activity wauld be negligible. However,
blasting, if it occurs, is expected to generate the most significant vibration levels and may cause
minar vibration impacts at nearby receivers. Should blasting be required at construction work
areas, the activity would be subject to vibration contrals to protect nearby receivers and
stipulated in the Construction EMP.

Moise and vibration impacts during the operation of the Proposal are considered to be negligible
provided identified mitigation measures are implemented.

Indigenous Heritage

An Indigenous heritage assessment has been undertaken far the Praposal. As part of this
assessment, one possible Aboariginal manuport (NSYW1) was identified approximately 50 m fram
the proposed full storage level (Mavin Officer Heritage Consultants 2004). Site MWWS1 would not
be inundated when the starage is full, but as a precautionary measure it is proposed that this
site be relocated in consultation with the local Abariginal community.

Cne area of Potential Archaeological Deposit (WWPADT) was identified in the course of the
2008 Mavin Officer Heritage Consultants' survey. The proposed transfer pipeline traverses the
PAD area and would need to be investigated prior to construction. Appropriate Department of
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Environment, Climate Change and Water protocols would be followed to ensure there is
minimal impact on any cultural heritage sites.

several other areas of cultural significance have been identified by the local Aboriginal
community including a burial ground [the rocks] and corroboree area near the Nambucca River
and a mythalogical site near South Creek. These areas have been avaided and would not be
impacted by the Proposal.

Non-Indigenous Heritage

Consideration has been given to non-indigenous heritage impacts as a result of the Proposal. A
forestry stump and charcoal pit have been identified within the study area.

The farestry stump and felled trunk (MSYWH1) is demonstrative of a past forestry harvesting
method no longer practised. Based on its relatively poar condition, modified context, and lack of
rarity, this site is assessed as having little heritage significance and is not considered to fulfil the
criteria for lacal or State listing.

The reported charcoal pit (NSWH2) has been substantially modified and survives as an
archaeclogical site only, with low ground relief praviding the anly above ground evidence. As a
consequence, this site is assessed as having little heritage value and is not considered to fulfil
the criteria for local or State listing. It would not be affected by the Proposal.

Traffic

The roads to be used for construction access would include Rodeo Drive, Walla Road, Bobo
Foad, Bellingen Foad, Morth Arm Road and Borefield Road. Allroads, with the exception of
Bobo Road, are of a suitable standard to accommaodate the expected traffic generated during
construction. Bobo Road, asthe main accessto the storage, would require upgrading to a Bm
wide formation with & 3 metre wide bitumen seal.

Maost materials to be delivered ta the site for the canstruction of the storage embankment,
pipelines and the borefields are expected to be delivered in a range of trucks up to semi-trailer
size ortruck and dog combinations. Such vehicles can be adequately catered for by the
existing road network.

A large proportion of the overall works would take place in areas away from public roads,
Activities which may impinge on the availability of public roads for use by ather motorists would
include:

b Construction of the transfer pipeline, either by underboring or trenching, from the
headwoarks to the storage site across Bellingen Road; and

P Crossing of Marth Arm Road, either by underboring ar trenching, far the barefield collection
pipeline.

Construction traffic using the Yalla Hoad and at Bobo Foad intersection is expected to increase
from about 200 to 390 vehicles per day. YWhilst this appearsto be a relatively significant
increase aver the current traffic generation, thiswould have a negligible impact considering the
capacity of the road is in excess of 600 vehicles per hour,
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Fodeo Drive isthe main road into Bowraville and would accommodate most of the traffic during
the canstruction phase. The AA0T (2011) on Rodeo Drive is expected to increase from 1,700 to
18590, This is an increase of 11%. By comparison, if the natural traffic growth in the area is 3%
then natural growth would produce a similar increase without the construction traffic in 3 years.
Mo ather roads within the study area are expected to experience significant increases in traffic
during the construction period.

Long term traffic impacts are expected to be extremely low in comparison with the current
background traffic and the natural growth of local traffic indicated to occur in the next 10 years.

Visual Amenity

The potential impact of the Proposal on the landscape character and visual amenity within
Bowraville has been considered for the construction and operational phases.

Cwerall, the Proposal area portrays clear evidence of human occupation with large areas of the
landscape cleared of native vegetation, particularly in the lower Iyving parts of the valley, whilst
the steeper mountain slopes of the catchment appear natural and heavily vegetated with tall
(ower 20 metres) trees.

The storage would be visible fram scenic ridgelines and slopes, however there are a low
number of receptors on these elevated areas, the distance to the storage is significant and the

views are largely screened by topography and local vegetation. There are anly two residences
that would be affected by views to the storage.

Yiews would be apparent from Bellingen Road and a private property on North Arm Road

towards the proposed pumping station and power transformers along the Mambucca River and
south Creek respectively.

COwverall, the significance of the changes to the landscape and visual amenity of the surrounding
catchment for the receptors is considered moderate to low. Mitigation measures have been
identified to reduce the visual impact of the Proposal.

Was te Management

YWaste materials generated during construction and operation of the Proposal would he
managed in accordance with the principles of the waste management hierarchy. Prior to
commencing canstruction works a detailed Waste Management Plan would be prepared as part
of the CEMP. The Waste Management Flan would incorparate the principles of the waste
management hierarchy and the mitigation measures identified.

Every contractar working on the site during construction and operation would be inducted an
appropriate waste management practices identified in the Waste Management Flan. Audits of
the waste management would be undertaken on a six monthly basis during construction and
operation of the Proposal.

Based on the current understanding of the waste to be generated during the construction and
operation of the Proposal, most would be able to be disposed of at the Nambucca Waste
Management Facility if necessary.
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Hazards and Risks

Key hazards and risks identified as part of the construction phase may include occupational
health and safety risks, bushfires, flooding, dust, and noise whilst operational hazards and risks
mavy include potential dam break, seismic activity, blue-green algal growth and ather water
guality security risks. Mitigation measures have been proposed to minimise and negate the
impact that these hazards and risks may have on the Proposal or affected residents.

Social and Economic

Consideration has been given to the potential social and economic impacts of the Proposal,
including potential changes to the social environment resulting from the construction and
operation of the Proposal. Overall the proposal would have a positive benefit an the community
by providing a secure water source. Mitigation measures have been identified to maximise the
benefits of the Propasal far the local community and minimise potential impacts.

Mitigation measures to address aperational impacts identified as part of the Proposal include:

b Communicate potential restrictions on land use and farming and land management practices
for properties surrounding the inundation area.

P Communicate any increase inwater rates to all users and the benefits of a secure water
supply.

b Early consultation would be undertaken with property owners whose access may be altered
to ensure potential issues are appropriately managed.

Land Use

The Proposalwould require the acquisition of approximately 220 hectare s of Wiewmaont State
Forest Mo 1035, Amendments would occur to the boundaries of the Yiewmont State Farest
once acguisition of the State Forestis approved. The land would be fransferred to the NSC
under an acquisition agreement which would also include areas of hardwood plantation and
native forest being harvested prior to acquisition.

Easements of 5 metres would be required for the full length of the borefield collection system
and transfer pipeline in order to accommodate pipewark, surface fittings and a 3 m access track
to allow for future operation, repair and maintenance. An additional 5 metre s would be reguired
during the construction phase only for installation and access. The easements are not expected
to resultin the severance of any affected properties and would result in a negligible loss of
productive agricultural land and therefore there is not expected to be any detrimental effect on
the ongoing viahbility of existing farms. Negotiations with affected landowners for the use of the
land (via easements) affected by the barefield collection system, transfer pipeline, access and
power augmentation would be undertaken during the detailed design phase.

Climate Chanyge and Greenhouse Gas Emissions

The main impacts that climate change may have on the Proposal are considered to be in
relation to water availability, water guality and infrastructure management.

Changes in rainfall patterns and temperature may impact on the water available far the
Froposal and the volume of water lost from the storage area. Sea level rise, bushfire and rainfall
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intensity may impact on water quality. YWhile changes in soil moisture, groundwater and higher
temperature extrames may reduce the structural integrity of the proposed infrastructure.

To mitigate the potential impacts of climate change, consideration has been given to the
materials and design of the key components of the Proposal. The IWCM Strate gy (NSW Water
solutions, 2009) has also considered climate change as part of the development of the
identified dermand management strategies. Warious mitigation measures have also been
identified together with management plans and strategies during operation of the Proposal.

The total emissions (construction emissions and annual operational emissions) for the first thirty
years of the operation of the Proposal are estimated to be B4 000 tonnes C Og-e. Projections
past thirty years may provide inaccurate estimates due to likely changesin emission factors
associated with electricity production. The construction emissions contribute approximately B5%
of the tatal emissions for the first thity years. This percentage would decrease as the operation
of the Proposal extends past thirty years.

Annualising the construction emissions over a 30 year period would result in average annual
erissions of approximately 2,100 t COg-e far the first 30 years of operations. This is
approximately 0.001% of NSWs annual greenhouse gas emissions.

Cumulative Imp acts

Cumulative impacts as a result of the Proposal have been considered as part of this EIS.
Cumulative impacts result when the effects of an action are added to ar interact with other
effects in a particular place and within a particular time. [t is the combination of these effects,
and any resulting environmental degradation, that provides the focus of cumulative impact
analysis. The assessment has found that provided the identified mitigation and management
measures are implemented , there are not likely to be any significant adverse cumulative
impacts as a result of the Proposal.

Environm ental Management and Monitoring

A draft autline of the CEMP has been prepared to address the potential enviranmental issues
associated with the construction of the Proposal. The final CEMP would ensure that:

» Proposed mitigation measures and monitoring outlined in the EIS are implemented; and

b All activities comply with relevant legislation, requlations, standards and best management
practices.

An adaptive management framework has been developed and a proposed adaptive
management strategy would be developed in consultation with relevant government agencies to
ensure that the operation of the Proposal daes not significantly impact upon the aguatic
erviranment.

Proposal Benefits

The key benefits of the Proposal are as follows:

b Hemove the risk of substantial water restrictions being employed for long periods of time;
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b Cater for local population growth, remove uncertainty and thereby facilitate investment in the
LGA, Thiswould encourage the creation of jobs both directly during construction and
indirectly by supporting the areas population growth;,

P Assistin avoiding environmental impacts associated with the potential over-use of water
resources within the Mambucca River;

P The Proposal greatly reduces the economic consequences of reduced water supply on local
businesses reliant on a secure water supply for on-going operations;

b In severe drought periods, the Proposal greatly reduces the likelihood of business and
industry from being shut down to conserve water for essential household supply;

P The Proposal significantly reduces the risks associated with the community being forced to
invest in emergency drought measures with unknown costs and uncertain feasibility,

b The Proposalrepresents a well researched and cost effective solution, compared to other
potentialwater supply options; and

P The Proposalrepresents the most ecologically sustainable solution compared to other
potential water supply options identified far the Mambucca LGA.

Conclusion

This EIS has considered the potential impacts of the Praposal, which involves expansion of the
existing bore fields along the Mambucca River and South Creek and transferring this water to a
new off-river storage located at the headwaters of Bowra Creek

Enviranmental inve stigations were undertaken during the preparation of the EIS to assess the
potential environmental impacts. These included specialist assessments on issues invaolving
potential environmental impacts on hydrology, ecology, heritage, soils and groundwater,
landscape and visual amenity, noise and vibration, climate change, greenhouse gas, social and
cammunity, traffic and transport, and health impacts.

The assessment has documented the potential environmental impacts associated with the
Proposal, considering both potential positive and negative impacts of the Proposal, and
identified mitigation and management measures to protect the environment where required.

To manage the potential impacts identified by the assessment, and in some cases remove them
completely, the assessment chapters outline a range of mitigation measures that would be
implernented. Both the construction and operation of the project would be supported by the
implernentation of best practice management technigques defined by the construction and
operation environmental management plans, and the proposed monitoring plan. These plans
would also ensure compliance with relevant legislation and any conditions of approval.
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1 Introduction

This Chapter provides an overview of the Froposal description of the study area, and presents
the EIA process including the purpose and objectives of the Environmental Impact Statement.

1.1 Overview

The 199283 and 200203 droughts and subsequent studies undertaken by Mambucca Shire
MN=C (MSC) have highlighted that the secure yield of the existing Mambucca District YWater
supply Scheme is insufficient to service the connected Mambucca Valley communities during
an extended drought period. MSC has also identified the need to cater for significant population
growth expected over the next 40 years without jeopardising the aguatic environment of the
Mambucca River,

Following an extensive series of investigations into water supply options, the Bowraville Off-
River storage and Associated Waorks Project ('the Proposal’) has been proposed as partafan
Integrated Water Cycle Management (IWCM) Strategy by MSC. The Froposal is the key water
security camponent of the WWCh Strategy which also proposes demand manage ment strategies
such as effluent recycling, an enhanced tune upd retrofit program focusing on water efficient
washing machines and cisterns, a rain water tank refit program, a grey water rebate program,
an enhanced system leakage reduction program and distribution mains upgrades.

The Proposal consists of a 5 500ML off-river storage, expansion of the existing borefield,
upgrade to the headworks and associated pipelines and access roads,

1.2 PurposeofEIS

The Enviranmental Impact Staterment (EIS) provides the community, MSC | relevant government
agencies and ather interested stakehalders with infarmation about the Proposal and its potential
ernvironmental impacts. The EIS also forms the basis for the assessment and approval of the
Proposal by NSC. A summary of correspondence from government agencies outlining matters
to be addressed in the EIS is located in Appendix A, Volume 2. The EIS also sets out NSC's
ernvironmental management commitments, to be incorporated into a Construction
Enviranmental Management Plan, that would be implemented to ensure that potential impacts
are mitigated satisfactorily. Thaose commitments would ensure that the enviranment is
adequately protected during the site preparation works, the construction period and the longer-
term operation of the Proposal.

The specific aims of the EIS are to:

b Examine feasible alternatives to the Proposal and justify the need for the Proposal to
proceed,

b ldentify and characterise the likely environmental, social and economic impacts associated
with the site preparation works, construction and operational phases of the Proposal,

b Determine the nature and extent of the likely impacts;

b ldentify appropriate safeguards to minimise and mitigate the likely impacts; and
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P Seekand incorporate comments from all relevant Government Authorities, the community
and stakehaolders likely to be affected by, or have an interest in the Praposal.

This Bl has been prepared in accardance with the Environmental Flanning and Assesament
Act 1979 (EFE&A Act) and the Environmental Planning and Assessment Regulation 2000 [EFPLA
Fegulation] and other relevant environmental legislation and planning requirements.
Consideration has also been given to MSC's policies and instructions relating to the protection
of the environment and its due diligence responsibilities.

13 Objectives ofthe Proposal

The principal abjectives of the Propaosal are to:

b Enhance the security of water supply in the Nambucca LGA to avoid the prospect of a supply
failure;

b Adding headwaoark capacity to meet a projected population and demand of 20 000 people and
3 200M0Lfa respectively;

b Comply with the NSW Water Wanagement Act 2000 by explicitly allowing for the
maintenance of environmental flows in Mambucca River past the extraction zone and
applying adaptive management principles for the Proposal; and

b Ensure the quality of the stored water is managed to current best practice standards, ta
reduce the likelihood of the need for a water filtration plant in the future.

1.4 Study Area

The study area is situated about 2 kilometre s (km) north of Bowraville and 15 km west of
Mambucca Heads in the Nambucca River Catchment. The study area is approximately 240
hectares in size and includes the upper Bowra Creek catchment area (146 ha) where the
proposed off-river storage isto be located. It also includes the riparian environment of Bowra
Creek downstream from the proposed off-river storage to the confluence of the Mambucca River
aswell as the alluvial floodplains of the Nambucca River and South Creek.

The majority of the proposed storage embankment would be located in cleared grazing land,
while the inundation area would occupy the upper Bowra Creek catchment that farms part of the
southern extent of Wiewmont State Forest Environmental investigations have targeted the
inundation area, the alluvial floodplaing of the Mambucca River, South Creek and Bowra Creelk,
the existing and proposed borefields, and the related infrastructure including pipelines
connecting the off-river storage to the borefields. This area is known hereafter asthe 'study
area’ and is shown in Figure 1.1,

15 Decision-Making Process

Part & of the EF&A Act applies to an "activity” which does nat require develapment consent due
to the provisions of an environmental planning instrument such as a Local Environmental Plan
(LEF} or State Environmental Planning Policy (SEFPF). An activity is defined as;

fal  the use of land,
fH the subdivision of land,
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{cl  the erection of a building,
{dl  the carmyng owt of 3 work, [author's emphasis)
fel  the demoliton of 2 building or work, and

(1 any other act, matter or thing referred to In section 26 that s prescribed by the
reguiations for the purpose s of this definition,

but doss not Include:

(@l any act matter or thing for which development consent wnder Part 4 la required o
has bean obtained of

fhl any act matter or thing that Is prohibited under an emvironmental planning
instrarment or

it} exempt develbpment, ar
fl development carved out in compliance with an order under Division 24 of Par 6 or

(W any development of a class or description that is prescibed by the regulations for
the purpose s of this definition.

Fursuantto Clause 12502 of the Infrastructure SEPP and the provisions of Mambucca Local
Enviranmental Flan 1995, the Proposalis permissible without the need for development
consent. Asthe Proposal does not fallinta any of the development categories listed within the
SEPP (Major Projects) 2005, the Proposal would be an 'activity’ as defined by the provisions of
Fant 5 of the EP&A Act. Under Section 111 of the EP&A Act, a determining authority is required
to examine and take into account to the fullest extent possible all matters affecting or likely to
affect the environment due to that activity.

Fursuant to Part 5 of the EP&A Act, an EIS would be required if impacts on the environment are
considered to be significant. NSC has formed the opinion that there is likely to be a significant
impact so an EIS is required. Clauses 229 — 331 of the EFP&A Regulation provide those issues
that must be included in any EIS.

16 Determining Authority

A determining autharity is defined in Section 110 of the EP&A Act as"the Minister or public
authority by or on whose behalf the activity is or isto be carried out or any Minister or public
authority whose approvalis required in order to enable the activity to be carried out”

several authorities are determining authorities for the Proposal including Mambueca Shire MSC,
Departrment of Environment, Climate Change and Water (formerly DECC and DWE),
Departrment of Industry and Investment (formedy DFD and N3W Heritage NSC.
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16.1 Hambucca Shire HSC

MSC is required to exhibit the EIS for a minimum period of 30 days. Pursuant to Clause 243 of
the EP&A Regulation, MSC must prepare a repart on the Proposal upon determination of the
El=. The repart must be prepared as soon as practicable after a decision is made to carry out or
refrain from carrying out the activity or to approve or disapprove the carrying out of the activity.
The report must comment on, and have regard to, each of the following matters:

fal the environmental impact satement,

FH any repressntations duly made to it about the Froposal,

(c] the effects of the Froposal on the enviranment,

fdl the proponent's proposals to mitigate any adverse effects of the activity on the enviranment,

fe the findings and recomimendations of:

{il any repart given fo it by the DirectorGeneral under section 113 of the Act, and
Fil any advice ghen to & By the Minister under section 114 of the Act, and
i any review by the Planning Assessment Lormission, with respect to the Proposal

The report must also give full particulars of the determining autharity's decision on the Proposal
and, if the authority has granted approval to the carrying out of the activity, any conditions or
modifications imposed or required by the authority in connection with the carrying out of the

activity.

16.2 Other Determining Authorities
Although MSC is a determining autharity it cannot determine the Proposal in isolation. The
approval and caoncurrence of the other determining authorities would be required befare the

Froposal can proceed. Other determinations are triggered by the need for licences and
approvals under a number of legislative instruments (refer Table 1-1). These include:

Table1-1 Summary of approvals

Act Approval / requirements Authority
Enviranmental b Parts Activity' Appraval M=C and athers
Flanning and

Assessment Act

979

Heritage Act 71977 » Motification required only (but subject to MNEWY Heritage NSO

whether 5139 excavation permit required)
of intention to impact the forestry stump,
site MYWSHT, in writing to the Director of the
MSW Heritage Office,
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Act

Mationa! Parks and  »

Approval / requirements

section 87 permit to carry out sub-surface

Authority

MWy Department of

Wild life Act 7974 investigations within the identified PAD Erviranment, Climate
adjacent to Bowra Creek Change and YWater
p Should any iterns of significance be (formerly DECC)
identified as part of the sub-surface
investigations, a Section 90 consent to
destroy would be regquired.
Frotection of the ¥ Environment Protection Licence for the NS Department of
Enviranrment excavation of material from on site borrow Erviranment, Climate
Operations Act areas, Change and YWater
1997 b Environment Protection Licence for water (formerly DECC])
releases from the storage that may pollute
the environment.
Viater Act 19712 b Licence to construct bares under Section MWy Department of
112, Erviranment, Climate
b Section 167 flood control work approval. Change and Water

(formerly DVWWE)

Water Management »
Act 2000

A contraolled activity approval wauld be
required for the Proposal for water access,

Fswy Department of
Environment, Climate
Change and Water
(formerly DVWWE)

Flsheries ]
Wanagement Act
7994
[
[

=ection 200 approval for dredging and
reclamation.

section 218(5) notification to Minister,

section 219 permit in relation to the
canstruction of fish passage at existing
pipeline crossing of Mambucca River.

MWW Department of
Industry and
Investment (formerly
OFl

Forestrny Act 1976 b

The acquisition approval process required
under the Foregns Act butwould not take
place until it is known whether the Proposal
has been approved and M3C begins land
acquisition prior to commencement of
canstructian.

MWW Department of
Industry and

Investment (formerly
OFl

Local Governmment b
Act 7993

Approval under sBO of the Local
Gavernment Act 1933 to construct the off-
river starage.

MWW Department of
Environment, Climate
Change and Water
(farmerly OWWE)

16
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1.7 Contents ofthe EIS

This EIS covers the canstruction and operation of the Proposal. The structure of the EIS is as
follows:

Volume T

Part A — Introduction: Frovides the context for the Proposal, describes the approval process,
the development in general and the purpose and scope of the EIS.

Part B — Context for the EIS: Provides information on the issues raised by the Proposalthat
would need to be addressed.

Part C — Proposed Development. Provides a detailed description of the Praposal.

Part D — Environmental Assessment Provides an assessment of the potential environmental
impacts of the Proposal. This includes a description of the existing environment and
surrounding areas against which the potential environmental impacts are considered and
assessed.

Part E — Environmental Man agement and Monitoring: Provides information on the additional
licences and appravals required, the recommended environmental management and monitaring

requirerments for the Proposal, and an outline of the proposed Construction Environmental
Management Plan.

Part F — Conclusion — Frovides an outline of the El= findings and the justification far the
Froposal.

Volume 2

Appendix A: Director-General's Hequirements and Authority Carrespondence

Appendixz B: Geomorphology Assessment (Hydroilex, 2008)

Appendizx C: Aquatic and Terrestrial Flora and Fauna Assessment

Appendix D: Construction and Operational Moise and Yibration Impact Assessment
Appendix E: Cultural Heritage Assessment

Appendix F: Traffic Impact Assessment
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2 Need for the Proposal

This Chapter outiine s the need for the Froposal by providing details of the existing water supply
and current conswmption aganst the future water supply required to reliably service population
and ndustny growth. Information in this Chapter has been sourced from the Nambucca
Integrated Water Dycle Management Strateqy prepared by N5W Commerce - Waler Solubions
for NS0, An unabrdged version of the Strategy can be found on NZ0's webate.

21 Proposal Background

Following the droughts of 1991 and 1992, M5C became aware of the need to examine the
security of the Mambucca District Water Supply System (MOVYWSS) and completed the 1954
otrategy Heport. The study concluded that additionalwater supply security was required in
addition to demand management measures such as user pays pricing. Supply source options
considered in the study included expansion of the existing barefields and off-river storage on
Bowra Creek, an alternate source of groundwater from the alluvialfloodplaing of Taylor Amm,
Bellinger and Macleay Rivers, a storage on Mambuceca River and a regional scheme with Coffs
Harbour. The preferred option was an 8 QO0ML starage at Bowra Creek.

Aalue Management Study (WM 3) workshop was undertaken in February 1995 based on the
findings of the 1994 Strategy Report. The %M3Z workshop was attended by a number of agency
and N5C representatives and it confirmed that the population and demand prajections used in
the study were appropriate. The YM3S workshop did not determine a preferred aption, although
there was general agreement that a storage was favoured. The WMS also raised alternative
options such as rainwater tanks, water reclamation and reuse, desalination, separate northern
and southern schemes, a joint scheme with Bellingen and a regional scheme with Coffs
Harbour. These alternatives were evaluated and presented within a Supplementary Report in
August 1995 (15995 %M 5 Reporf). Feasibility studies were also conducted an a number of
alternative storage sites,

Ba=ed on the 1994/95 studies and community feedback, MSC successfully implemented a
number af demand management measures and was also in the process of implementing
activities associated with the storage at Viewmont State Forest across Bowra Creek. This
process was delayed when the Midco abattoir indicated its intention to scale down its operation.
As Midea's consumption was about 20% of total annual consumption, a review to assess the
impact was undertaken and the results were reported in the 1999 Project Development Plan
(1999 PDF). Based on information available at that time, the 1999 POP indicated that the
existing headwarks (based on existing exraction license conditions) was adequate in meeting
average annual demands up to the year 2020, with the closure of Midco and with an anticipated
average annual population growth rate of 1.7 %. However, the 1999 PDF indicated that if the
licence conditions were to be modified to incarparate the ohjectives of the Water Management
Act and incorporate environmental flow requirements, then the storage was required
immediately.

During the extended drought of 200272003 increased levels of water restrictions were applied
and it was estimated that as little as B0 days' supply may have been remaining, prompting NSC
to activate the drought emergency response strategy (DERS). Rainfall, which occurred in late
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January 2003, eased the situation and MSC and the then Department of Energy, Wilities and
senvices (now DECCWY) commissioned a study to review the security requirements based an
information available at the time.

The 2003 Strategy Review concluded that the NDYWSS is highly vulnerable to drought and that
additional water supply security would be provided as soon as possible (with planning far an
additional security measure to commence immediately) to provide Shire residents and
businesses with an acceptable level of drought security and to secure the current and future
sustainability of the Mambucca River's aguatic ecalogy and its river dependent industry.

2.2 Overview of Existing Nambucca District Water Supply System

There is one main water supply system in the Mambucca Shire | that being the NDWSS. The
MODWWSS was commenced in 1953 and serves all the urban areas within the lacal govermment
area (L3A). YWater, priar to distribution to customers, 1s adequately buffered with lime and
carbon diowxde, disinfected with chlorine and fluaridated to minimise dental problems. The
scheme iz compromised of:

p Bowraville borefield (containing 8 bores with a maximum potential capacity of up to 23.4
ML/) in the Mambucea River Alluvium;

P Water treatment facilities consisting of a 0.16 ML collection tank and chemical dosing
facilities consisting of lime, carbon dioxide , fluoride and chlorin ation;

P A134 ML pumping station capable of transferring the water through 3 km of 450 mm
rising rmain to two balance tanks to the east of Bowraville with a combined capacity of 1.45
hL;

b Water gravitates fromthe Bowraville balance tanks to either the Nambucca reservairs, of
which there are three (combined capacity af 11.2 ML), or the Macksville reservairs, of which
there are three [combined capacity of 5.0 ML),

P A 1.3 MLA capacity booster pump station downstreamn of the South Macksville Reservair
services Scotts Head reservoir (1.4 ML capacity) during periods of high demand. At other
times Scotts Head is served via gravity flow.

P Water gravitates fromthe NMambucca Heads reservoirs to the Valla Beach service reservoir
(2.0 ML capacity);

p An off-take from the Bowraville balance tank rising main serves the Bowraville service
reservaoir (1.3 ML reservair); and

b AEBI0 KL concrete reservoir serves the rural residential estate of Kingsworth,

The water supply for the Nambucca Valley is currently sourced from a borefield located in the
alluwium adjacent to the Mambuceca River just upstream of the Bowraville township.

The water is pumped to a collection tank. There is a flowrmeter pit immediately upstream of the
collection tank (inlet), where fluoride and lime dosing takes place. The chlorine injection point is
immediately downstream of collection tank (outlef). COs dosing is on outlet of the high it
pumps.

The conditioned water is then pumped to two balance tanks and gravitated to the LGA. The
balance tanks are located an a hill near Bowraville at an elevation that can gravity feed water to
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all other reservoirs inthe LGA. A booster pump located at Macksville is utilised to increase
supply to Scotts Head during periods of high demand.

The high lift purmps at the headworks commence pumping when the balance tanks call for
water. The high lift pumps draw water from the collection tank and when the collection tank
reaches a low level, the bore pumps are engaged to commence pumping to keep up with the
high lift purnp demand. The water is metered at a meter pit immediately downstream of the
collection tank, which is also the dosing point for chloring, lime and fluoride. Figure 2-1 shows
the broader network of the Nambucca District Water Supply Scheme.

The current capacity of the water supply system is limited by the high lift pumpswhich can each
purmp at approximately 130 Lisec. One pump can satisfy a daily demand of 3MLday. Attimes
of high peak demand two pumps operate. At present there are no environmental flow rules in
place which restrict pumping to protect the aguatic environment of the Nambucca River with the
exception of a 3,100MLAannurm limit on NSCswater licence.

2.3 Integrated Water Cycle Managem ent Strategy

WMYCM planning by local water utilities (LW is a way of managing the urban water cycle in
which all parts of the water systern are integrated so thatwater is used efficiently and optimally.
This efficient and optimal use would result in minimal impact on the water resource and on other
resources and users. For a LYWU this means that the three main urban services —water supply,
sewerage and stormwater —would be planned and managed in an integrated manner to ensure
that the maximurm value is obtained from the resource and that an appropriate return to the
erviranment is maximised. Integration also means that local water management is integrated
with other hurman waste management and recycling processes such as garbage removal, and
various external elements. These elements can include globalissues such asthe greenhouse
effect, natural processes within the catchment areas, Commanwealth and State policies,
neighbouring LW s and the community. The WCM planning process for Mambucca began in
early 2006 with the first stage of the study (the Concept Study) being completed in September
2006, The Concept Study identified the WWCM issues and provided a list of management
opportunities that may be used to control these issues inthe second stage of the WWOM study
process. The issueswere ratified and prioritised in a workshop session held prior to the
finalisation of the Concept Study report.

MNSC, based on the recommendation of the Concept Study report, proceeded in mid 2007 to
undertake the various tasks in the second stage of the WOM process in conjunction with the
MW Water Solutions. The draft MYCM Strategy was placed on public exhibition in July 2009,

2.4 Security of Supply

The NSW Government has defined "secure yield' as the maximum supply rate that can be
maintained by the supply system without exceeding any one of the following three acceptability
criteria (MSW Government, Water Supply and Sewerage Management Guidelines, 19917

b Reliability — The proportion of time when supply is unrestricted. Over any extended period,
restrictions would not be in place for mare than 5% af the time. In Mambucca for example
this wauld mean that based on 100 years of stream flow the total duration of water
restrictions would be less than B0 months.
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Figure 2.1 Nambucca District Water Supply Scheme

24

Mambuca District Wiater Supply Augmentation
Bowraville OffRiver Storage and Associate d Workks Erdronmental mpact
S@atemeant

2314133143741




p—
I—

P Robustness — The average frequency of restriction would be less than once every 10 years.
hore precisely there would be lessthan a 1 in 10 chance of having to impose restrictions in
any ane year.

P Security- The storage would not be drawn down to below a critical level which would prevent
MSC providing even a basic supply or require alternative supply measures. The WG
strategy guards against this scenario by ensuring that the systerm can supply 80% of
unrestricted dermand from the time restrictions are imposed. This is based on the
conserative assumption that the full drought of record could recommence at this time.

The calculation of secure yield requires modelling of the water supply source and system, which
is related to the following:

P Weather pattern in the water supply catchment and the urban areas;

P The enviranmental needs of the rivers including access sharing rules with ather water users;
b The guantity of water that can be taken and available in storage;

b The rate of storage depletion during drought and filling after drought; and

b The ability to conserve water during draught.

Although the 'WWCM strategy guards against storage levels being drawn to a critical level by
ensuring that the system can supply 80% of unrestricted demand fram the time restrictions are
imposed , this margin would reduce over time with aggressive demand management.

sefting the security of supply standard defines the yield of the systern, and consegquently the
future supply infrastructure provision requirements. For a given level of demand reduction there
iz & trade-off betwe en the setting of security of supply standards and the timing and extent of
supply source development.

At one end of the spectrum, an attempt to 'drought proof' the regional scherme would incur
considerable capital expenditure and environmental costs, while at the other end insufficient
supply source infrastructure would put the Nambucca community at increased risk of running
out of water, with associated economic and social impacts. The guidelines allow a system to be
developed that would provide sufficient starage and manage ment of water supply through a
warse drought than on record. Management during a drought would be assisted by NSC's
restriction policy. VWhatever drought it is designed for there is always a statistical possibility of a
waorse drought occurring. The Mambucca Shire's restriction palicy aims to maintain a balance
between minimising the frequency of restrictions and maximising the duration that available
water can be made to last in a drought.

25 Performance of Bowraville Aquifer

The secure yield of the regional water scheme is dependent on the valume of water available in
the Bowraville aquifer during prolonged dry weather periods. Studies undertaken in the past
have estimated the aguifer storage to be about 1 200ML and a study undertaken during the
2002103 drought estimated the storage to be about 300ML. A strategy review paper completed
by MSW Water Solutions (April 2004) suggested that the leakage rate from the aguifer could be
up to SMLA. The agquifer storage volume was characterised as a time dependent volume that
diminishes over time due to the steady leakage of water into the estuary.
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Table D1 in NSC's drought management plan calculates aguifer inflows, outflows and demands
atwarious restriction levels. It suggests that there are potentially only 32 days available between
going fram level 5 restrictions to the highest restriction level B where there is no domestic
external water use and most commercial and industry water use is banned and they would be
effectively shut down. Level B is a real "emergency mode” restriction level.

The estimated B0 days' supply left was insinuated from the 300ML assumed starage capacity in
the aguifer and a leakage rate of ShLday.

This current level of security is below the best practice standard level of drought security
normally adopted for MSWY country town water supply schemes.

Environmental Flow and Access Sharing

The Water Management Act 2000 aims, using the adaptive management principles, to achieve
a better balance between water use and environmental protection by setting environmental
objectives for all NSW rivers covering river flow and water quality objectives. The Act
acknowledges the environment as a legitimate water user and therefore aims to ensure that it is
guaranteed a certain allocation of water in the statutory YWater Sharing Plans.

Furthermore the Act aims to clearly identify all water users, and formalise their share and
access rights. Itis generally accepted that ecosysterns are highly wvulnerable during low flow
periods, and that natural flow regime varations are important to ensure a healthy and diverse
ecological community. Accardingly, it is likely that the first water sharing plan would require the
lowest 5% of the flaws be left for the enviranment (95th percentile). When the plans are
reviewed after the mandated 10 year period, it is possible that in light of additional
ervironmental data the ervironment may be allocated the lowest 20% of the flows (80
percentile). Of the remaining water, anly 30% may be available for extraction by all users.

Although the Act in the lang-term would improve the environmental health and the long term
sustainability of the river and estuary; analysis shows that the regional water scheme would
have no secure yield as access to the borefield would not be available on average 5% of the
tirme. This means NSC would have to provide a storage andfor a new water source to enhance
the security of supply. Although the guantity of water required for the environmental flows has
vet to be signed off under a water sharing plan; based on significant field and madelling studies
and consultations initiated by NSC it has been established that the faraging and migration
movement for all the native fish species and platypi could be economically accommodated by
restraining pumping between dusk to dawn when the flow conditions are suitable.

The Quality of the Source and Reticulated Water

M=C routinely monitors the water quality of the raw water at the headwaorks and the distributed
water at strategic locations within the reticulation. This routine monitaring is carried aut in
accordance with NS Health quality assurance requirements under the Public Health Act 15971,
to monitar lang term trend = and for operational and emergency response management.

During normal weather conditions, average rainfall and healthy river flows, the water quality
extracted from the borefield is seen to generally meet the Australian Drinking YWater Guidelines.
However, following a storm event turbidity levels are seen to increase in line with the rapid rise
seen in the river and following an extended period of draught the water quality is seen to
deteriorate with an increase in the levels of dissolved minerals and an increase in the nutrient
load. Saltwater intrusion appears to be restricted to downstream of Lanes Bridge.
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25.1 Determining Secure Yield

The following information has been extracted fram the Task Paper 3 - Feasbilly Rewview of
Short-higed Options undertaken by NSV Water Solutions 2005).

Aquatic Ecology Review

Based on the review of the results of the initial water balance modelling using the previously
adopted river extraction rules, specialist sub-consultant, Keith Bishop at the request of
Department of Infrastructure Planning and Matural Resources (DIPMRE) [now DECCYY] and
Departrment of Primary Industries (DPI) [now DI& ] was asked to review and better align the river
extraction rules previously proposed under the current water management objectives and
outcomes. Based on his experience, the previous Aguatic Ecology Study and site data collected
from Mambucca River for this review, Bishop suggested amendments to the rules to better meet
the requirements of the known species of native fish populations and their hahbitat.

Bas=ed on the review findings, three main modelling scenario s with an aimto deliver the varying
native fish species passage past the river reaches where extraction occurs, were developed
and the offriver storage size requirements for each scenario were evaluated using the water
balance model. The three main modelling scenarios and their objectives are autlined in Table
2-1.

Tabhle2-1 Modelling Scenarios B ased on Environmental Constraints & Outcomes

Main : » Environmental Outcome

Modelling Aquatic Ecology Conditions

Scenario
Do not pump the whole day or M overment passage for all native fish species

1 hetween dusk to dawn when flow at and platypus protected throughout the year and

the gauging station is 30M LM to during drought periods. Biodiversity & critical
120M LI during January to September  hakitat for fish enhanced including increased
and 40n Lid to 1 20M Lid during thalweg height & reduced velocity impact
Qctober to December. ehhancing juenile fish migration. Salinity

sensitive freshwater aguatic plant species in
Upper estuary protected.

O not pump the wwhole day or M overment passage for native [conic Australian
2 hetween dusk to dawn when flovw at hass and Bellinger River eel-tailed catfish fish

the gauging station is 80M LA to species and platypus protected during the

120M LS during April to July & migration season including drought periods.

September, 40MLM to 120M LA during  Biodiversity & critical hahitat for fish enhanced

Crctober and 406 LAd to FOM LD during  including increased thakweg height & reduced

Maovember and December. velocity impact enhancing juvenile fish migration.
Salinity sensitive freshwater aguatic plant
species in upper egtuarye protected
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Main Environmental Outcome

Modelling Aguatic Ecology Conditions

Scenario
O not pump the whole day or M overnent passage for lconic (dustralian bass

3 hetween dusk to dawn when flow at and Bellinger River eel-tailed catfish) fish

the gauging station is 0k LA to species and platypus protected for a shod
1200 Lrd during May, June, duration during the peak migration manths anky
September & October and 406 Lid to inciuding drought periods. Biodiversity & critical
120M LS during Movermber and hahitat for fish enhanced including increased
December thalweg height & reduced velocity impact

enhancing juvenile fish migration during peak
maonths. Salinity sensitive frestiwat er agquatic
plant species in upper estuary protected.

Water Management Policy Requirements

M =YY Water Solutions consulted with other government agencies to comment in general on the
policy framework thatwould affect the future management of Nambucea River and in particular
the previously adopted extraction rule for the off-river storage. DIPNR indicated the need to
include daily limit on extraction, in accardance with the YWater Management Act 2000, ta the
previously agreed extraction rule. Therefore, in addition to the abave three main ecalogy based
modelling scenarios, two main water management policy principles were added resulting in a
large number of modelling combinations ta be analysed in each scenario. The two main water
tmanagement policy principles and their objectves are autlined in Table 2-2.

Table2-2 Modelling Scenarios Based on Policy Constraints & Outcomes

Policy Principle Policy Constraint Policy Outcome

Fraotection of low (a) Linder narmmal operating condition - Meets Government's immediate goal to

river flowys Stop pumping when the ow at the |eave the low floves in the river and to
pauding station reaches the 95%ile minimise irrigators on-farm reguirements.

flowe carresponding to that month.

() Under normal operating condition-  Meets Government's long-term goal for

Stop pumping when the flow at the protecting lowe river flowes and to minimise
gauding station reaches 30%ile or irrigatar's on-farm requirements.
40%ile flow corresponding to that
rmonth.
Protection afthe (a) Linder normal operating condition - Meets government's immediate
natural o Allowed to take up to 60% ofthe daily hyrdrological stress indicator goal.
v ariakility flowe pravided other constraints are
satisfied.

(hy Linder narimal operating condition - Meets gavernment's lang-term
Allowwed to take up to 30% of the daily hyydrological stress indicator goal.
flowy provided other constraints are

satisfied.
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Policy Principle Policy Constraint Policy Outcome

Cwierride for drought  An override is applied during a droudght Meets Government's water managerment

operating condition  where daily limit an extraction is goal for giving priority 1o community water
wahed and pumping is allowed tao supplies during drought periods ta
continue until the flow &t the gauging safequard public health and ensure
station reaches 95%ile flow sustainakility.
corresponding to that month's 95%ile
Tl

The storage size requirements for the various water balance modelling scenario combinations
are discussed below.

Specialist Technical Studies

Specialist technical studies included an update on the hydrology and secure yield water balance
analysis, a reviewfipdate of off-river storage costs and a prediction of the likely stored water
guality.

Hydrology and Secure Yield Water Balance Assessment

In order to accommaodate the water management policy and environmental objectives, daily
stream flow sequences were generated at the gauging station back to the 18905 using historical
local climatic data. The daily streamflow sequence together with a typical drought year daily
demand sequence was used in the water balance madel to establish the off-river storage size
for the year 2040s average annual demand equivalent to about 3 2Z00ML for the different
modelling scenarios and cases therein,

Tahle 2-3 presents a summary of these results. The water balance modelling process and the
results of the various modelling scenarios.

Table2-3 Modelling Scenarios and Required Storage Size

Modelling Scenario Reqguired Storage Size

i ain modelling scenarios 1 to 3 with aguatic Storage size of about 30,000ML to 12 000M L for
ecology conditions and different combination of transfer capacities of 25MLId to S0 LAd.
policy constraints in the two policy principles.

Mo aguatic ecalogy conditions but onke different Storage sze of about 4 500ML immaterial of the
combination of policy constraints in the two policy transfer capacity.

principles.

i ain modelling scenarios 1 to 3 with agquatic Storage size of about 12,000ML to 4,000ML for

ecology conditions apphing to dusk to dawn time transfer capacities of 240 Lid to 80w Lid.
only and differert combination of policy constraints
in the two palicy principles

Based on a review of the results of the various modelling scenarios, it was considered that the
foraging and migration movement for all the native fish species and platypus could be
econamically accommodated by restraining pumping between dusk to dawn when the flow
conditions are suitable. However, a general lack of long-term local environmental and ecological
data and local knmwledge of the interaction of the upper estuary with its surrounding
enviranment prevented from establishing the most appropriate and economical low flow cease
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to pump threshold. Accordingly, the four scenarios shown in Table 2-4 were short listed for
further ecaological and economic assessment These scenario results are based on the 'most
likely' stre amflow sequence.

Table 2-4

Storage Size Results Summanry

Modelling Scenario

MS1B8446

MS1AB446

MS1B46E

CTP
horefield

il anthly 80th%ile

Annual 80th %ile

M onthly S5th%ile

Annual 95th %ile

CTP River
| rtake

conditions

il anthly 80th%ile

Annual 80th %ile

M anthly 90th%ile

Annual 90th %ile

CTP
horefield

Wl onithily 946th%ile

Annual 95th %ile

M onthly S5th%ile

Annual 95th %ile

CTP River
| rtake

Dry conditions Pormal

Wl onithily 946th%ile

Annual 95th %ile

M onthly S5th%ile

Annual 95th %ile

CTP far irrigators

Annual 95th %ile

Annual 95th %Hile

Annual 9ath %ile

Annual 95th %ile

Fercentage of flowthat  30% 0% B0% A%
can be taken
£c harefield 24h Liday 2901 Lrd 290 Liday 29 Liday
= .=
% E @ River 400 Liday A00A Lrd 2y 400 Lrday A40h Liday
= ‘gg' w intake
Fish Diusk to dawen Cusk to dawen Dusk to dawn Dusk to dawn
c—uu = passage
=0 {range of
o2 speties)
m =
Annual demand (LAY - 3,100 3,100 3,100 3,100
off-stream storage B, 700 g, 200 5,400 a,400

volume to meet secure
wigld (L

CTP = Ceasze To Pump; Dry conditions = town on level 4 and above restridions with offriver sorage level =60%.

Borefield = Supplyto exiding customers. River Intake = Supply to future customers and off-river gorage.

After reviewing the affected flow sequences, starage size requirements and costs far the above
four and other modelling scenarios, DIPNRE and DPI confirmed their 'in principle’ support to
proceeding with the current augmentation based on scenario labelled MS1B466 in Table 2-4
above pending future review when moare lacal infarmation and knowledge becomes available.
The adopted environmental flow-operating regime is as follows:

7. Do not pump between dusk to dawn when flow at the gauging station after extraction by
upstream irngators is between SOMLAY to 12005 during Januaty to September and
AOMLA to T20MLA during Octokber to December.,
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2. Stop pumping to distribution syatem to meet existing demands when the flow at the
gauging station reaches the 95%e flow corresponding fo that month.

3. Stop purmping to distribution syster to meest future growth demands and to fillthe
storage when the flow at the gauging gation reaches the 30%ie fow corresponding to
that month.

4. The upstrearn irigators and town water supply are allowed to extract up to 60% of the

total daily flow provided other constraints are satisfied

a. VYhen off-river gorage Is drawn-down to say G0% and the water supnly is subfect to
leveld and above restrictions, the previous rules are relaxed with purmping to water
supply ceasing at 95%ile flow corresponding to that month.

&. Upstream rgatars are to cease pumping when the previous day's affected flow at the
gauging station reachesthe annual 95%i0e flow, which is about TOMLAS.

In confirming their 'in principle’ support to the above regime, DIPNR and DFI also regue sted
that an adaptive management approach be taken up in the development of the scheme, which
includes allowing provision in the storage for future raising, regular collection and review of
ecological and hydrological data and development and implementation of the shire- wide WMYC M
Strate gy,

G400 4

G200

G000
kY

S800 \\\
600

Off-River 5torage Capacity [ML)

A
A
5400 Y —
— .
5200 T
5000 : : : : .
25 40 50 B0 a0

Additional Trensfer Capacity (M Liday)

Figure2-2 Optimum Transfer Rate to Storage

The above figure indicates that the optimurn transfer rate to the storage is about 40MLA and
hence the pumping facility used for filling the storage would be sized for 40M L.

To assess the likely impact of climate change an system yield, water balance modelling far the
preferred scenario was undertaken with the streamflows reduced by 10%. The analysis
indicated that with a 10% less streamflow, the storage size would have to be increased by about
1 000ML on a secure yield basis.
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26 Current Population

Table 2-5 illustrates that the Nambucca LGA has grown from 17 510 persons in 1996 to 17 974
persons in 2006 representing an annual growth rate of 1.4% (ABS, 2008).

Table 2.5 Population of Nambucca LGA

- 1996 Census 2001 Census , 'I;';HE 1996 to - 3;‘&‘9& 2001 to
0. 6% 1.4%

Mambucca LGA 17,610 17,718 17,974

Sowrce AR% Cenzus 2006, 2001 Place of E numerstion

Year 2007 populationswere established for water supply, wastewater and starmwater by
matching customer billing database assessments and connections on a spatial basis with 2006

Census household sizes (HHS). Table 2-6 shows the 2007 connected population for urban
water services.

The Task 3 Paper (IWWCM Strategy, NSWOWS, 2009) contains more detailed analysis with

population and tenements distributed into reservoir zones fwater supply), sewer pump station
catchments (wastewater) and stormwater sub-catchments.

Table2-6 2007 Permanent Population Served by Urhan Water Services (NSW WS, 2009)

Permanent Residential Population Served

Location Water Supply Reticulated Sewerage On-5ite Stormwater
Systems
Bowraville G992 992 n 992
h acksville 2704 2,580 1877 2,705
Marmhbucca Heads 5,984 5,876 1087 5,834
Yalla Beach: 1,486 1,481 57 1,486
Scotts Head an4 an4 n an4
Rural 1,069 0 1,069 257°
5179
Total 13,040 11,733 6,548 12,228

-

Stormenater populations were established using sub-cachments defined in the Nambucca Heads Stormeaster
Management Plan plus some additional catchments for Mambucca and Kingsworth

Includes Hvand Park

Connected to water supply

Mot conneded to water supply

Hingsworth only

Mumbers have been corrected (1.5%) for urban popu ation given error in ABS collection data.

R

2.7 Urban Water Consumption in Nambucca Shire

Figure 2-3 shaws the historic extraction of water from the existing borefield located adjacent to
the Mambucca River from 1531 to 2006.
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Figure 2.3 Historic Annual Extraction from Borefield (NSW WS, 2009)

The above figure shows that the annual extraction has been steadily decreasing until year 2000
afterwhich it has stabilised betweaen 1 500 and 2 000ML. This steady decrease has been due
in partto the implementation of two part water pricing in the mid 19905, natural propagation of
water efficient fitings and appliances and the significant scaling-down of the Mideo operation in
wegr 2000,

Figure 2-4 shows the historic peak day extraction in each year fram the barefield since 1992,
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Figure 2-4 Historic Peak D ay Extraction from Bowraville Borefield (NSW WS, 2009)

imilar to the annual extraction volumes, the peak day extraction has also been decreasing and
it is currently about 8MLA 20037
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Figure 2-5 shows customer category usage as a percentage of total production for the 2005
water year. Hesidential users connected to the scheme consume the majority of potable water
(52 %), while non-revenue water (NEW) accounts are the next largest category (16%).
Estimates of the Infrastructure Leakage Index (ILI) using the 'YW methods puts it at 2,66, which
i relatively high compared to other Australian water utilities.

Industrial, commercial, tourist and rural consumers use approximately the same amount of
water in Mambucca Shire. Although, the industrial demand supplied by the regional scheme is
small, any increase in future industrial demand needs to be gained by acquiring new
entitlernents in the market and/or by accommaodating within the existing town water entitlernents.

Tourist Indusirial
5% T

- —

Ruraf

Cammercial
%

Governmeni/Chher
%

Figure 2.5 Urbhan Communities Water Consumption Profile (N SW WS, 2009)

In wiew of the regional scheme servicing two different climatic zones, coastal and inland,
separate climatic correction analysis of historic water production and consumption was
undertaken. Table 2-7 summarises the results of the residential simulation.

Tabhle 2-¥ Climate Corrected Residential D eman ds (N SW WS, 2009)

System Annual Residential Demands (kL)
Long-term Average 2007 Maximum
Coastal 223 254 265
[nland 249 279 284
Combined 231 261 275

Figure 2-B shows the major non-residential water users for the 2007 water year. Mote all
consumptions are in ML. Figure 2-B shows that Midco and the caravan parks are the
predominant users in this group. Analysis suggests that Midco had a fairly constant
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consumption of about 0.3 ML/ throughout the year whilst the consumption at the caravan parks
was heavily influenced by the seasonaltounst population.

H Midoz {1}

W Caravan Parks (2
OAged Gane (3

O Sporss C=nbres (2
W Go® Coursa (1)

B Commarcial [1)

W Hospial {1}
OQmer indusmal (1)
W Meotsis [1)

W Schools (1)

Figure 2.6 Top 20 Non-Residential Water Users in 2007 {DoC, 2009)
28 Future Population Growth

28.1 Regional context

The Wid North Coast Reglonal Strateqy (MMNCRS) estimates that the mid north coast could
experience a potential population increase of 91,000 between 2006 and 2031, This would take
the population from 333 400 to 424 400, an increase of more than 27 percent over 26 years
(Department of Planning, 20077

According to the MNCRES, the average annual growth rate is expected to be approximately 1
percent per annum over the next 26 years, which would be among the highest regional growth
tates in NSW (Department of Planning, 20077

28.2 Local context

Between 1991 and 19596 the average population growth rate of the LGA was 1.1 percent per
annum. Between 1996 and 2001 the average population growth rate declined to 0.1 percent,
with some years recording & population loss.

Since 2001, growth in the LGA has continued to slow, with an annual average population
growth at 0.2 percent. The annual average growth for the last 25 years has been 1.7 percent.

The Mambucca Shire Structure Flan (MSC, 2008) estimated the population in the Nambucca
LGA would grow by 2 percent per annum over the next 20 years. The Plan estimates by 2026
the population would grow to 26593 persons (8 697 additional persons from 200E6).

Table 2-8 shows the LGA population further projected as part of the MYC M Strategy (DaC,
2009 and those in the Structure Plan, The difference between the Structure Plan permanent

2233374 Mambucza District Wigter Supply Augmentation 215
Bowraville OffRiver Storage and Associate d Workks Emironmental impact
S@atement



population projection and that developed as part of the IWWCM Strategy is primarily due to the

delay in release of future urban release areas.

Table 2.8 Projected Population

Location 2006 201 2016 201 2026 2036 2046 Growth

Permanent Total {4k 18,219 19661 21,481 23877 25810 28774 20943 16
Stratedy)

Fermanent Total (Structure 19,880 21,949 24 233 - 29540 - - 24
Flan)

1. The 2006 ABS Shire P opulation wes 17,897

2. Urkan population swas increased by 1.8% diven higtotical error in ABS collection data (Ref, 3).

3. Populdion growth in % per annum between 2006 and 2046

4. Growdh rate was calculated between 2006 and 2026

The projected increase in LGA population aver the next forty years would result in an increase
in demand for the existing urban water services.

28.3 Future growth areas
The MMCRS identifies four Subregions of which Mambucca LGA is incarporated in the Coffs

Coast Subregion. YWithin this Subregion 18 BO0 dwellings are projected, with the majority of
growth occurring within the Coffs Harbour LGA,

The MMNCRS aswell as the Nambuccs Shire Structure Plan (WSC | 2008) has identified a
potential release area in Boggy-Cow Creek near Yalla with a total land area of 574 ha (see
Figure 2-71. The site currently consists of undulating farmland dissected by the two creek lines.
Much of the site is cleared farmland and enjoys expansive rural and sea views.
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Teing of Vilages
ygraficant clatlis of tushiand reta el
Gt Bl 16 PaesTic Highiway
Trowmeaerd vl adas] sive wath espairaie Fceeik
Houmnyg alorg crovk fronkrgss
Mesthurn demisiy devslisperert mound Lol Cembres
Torwm Camvine hocatod on level ground

LEGEND

RuralRaddantial

Tas kemiial

Feduim Censity

Mied e

Wininess Fark ¢ Cnnmedasl
Tinrmpor | Buky Sade | ey sl
Tawen Ceive
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Comriualbr Fac B

Liwal Paik
Erndromenin Ll Faolechie

BOGGY CREEK STRUCTURE PLAN
Ocraber 2006

Figure 2.7 Bogyy Cow Creek Urban Beleas e Area (N5SC, 2008}

This area is located near a proposed exit fram the planned realigned upgraded Pacific Highway.
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Areas of potential population growth within existing zoned urban areas at Scotts Head, South

Macksvile and Congarinniwere also identified (Figure 2-8 and Figure 2-5),
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Figure2-9 South Macksville and Congarinni Growth Area (NSC, 2008)

The projected increase in population growth over the next forty years would result in an
increase in dermand for the existing urban water services Table 2-2 and Table 2-10 show the
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projected population and projected served water supply equivalent tenements that would be

connected to the Mambucca and District Water Supply Scheme to 2046 respectively.

Table 2.9 Projected Growth in Population Serviced by Nambucca District Water Supply
Scheme (NSW WS, 2009

L ocation 2016 : Growth
(% per
year)

B anille 992 1,009 1,03 1,036 1,036 1,036 1,036 0.1

M acksville 2705 3038 3,454 3712 3853 41249 4,306 1.4

MNambucca Heads 54984 6,368 6,848 7140 7385 7875 8 366 1.0

Valla Beach 1,486 1,710 1890 2085 21358 2236 2336 1.4
Scotts Head 804 1148 1478 2043 2700 2461 2677 58
Bogay-Cow Creek 0 0 0 1,089 2178 39 3,921 -

G roeth Area

Rural 1,064 1164 1297 1417 1486 1,499 14512 1.0

Total Permanent 13,040 14,438 16,199 18523 20374 23160 24151 21
Connected

Visitars (Peak) A,354 B aE3 ¥ 383 7a62 7 659 7.8az 3,045 0y
Total Peak 19,394 21,307 23,882 26088 28033 302 32196 1.7
Connected

Lncaonnected 5174 R,223 5,282 8,354 5,436 5,614 A, 792 0.3

Table 2-10 Projected Served Water Supphy Equivalent Tenements (NSW WS, 2009)

Location 2006 2011 2016 2046 Growth Grovth
(% per
year)

Bowraville 4345 444 451 453 453 453 453 0.1%

hd acksyille 1826 1,770 2,059 2187 2,261 2,340 2413 1.5%

MHambuceca 3169 3,370 3,598 3,735 3,848 4074 4.3M 0.9%

Heads

Walla Beach' a0 79z 923 459 4989 1,029 1,069 1.4%

Scotts Head 389 546 742 943 1,009 113 1,221 5.4%

Walla Urban 0 1] I} 455 910 1,638 1,638 -

Grovath Area

Fural 933 952 967 ary 4983 990 996 0. 2%

Total 137 7872 3,740 9718 104583 11,655 12100 1.7%

Fermanent

Connected

1. “alla Beach includes Hyland Park
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2.9 Future Water Supply Demand Projections

Table 2-11 shows the projected average year and dry year demands for the recommended

scenario 3 identified by the WMYCh Strategy based on the predicted growth numbers. Table 2-11
also shows the impacts of climate change on the average and dry-year demands. Due to the
revised population estimates and the estimated impact of climate change, the new projected dry

yvear demands exceed those estimates as part of the previous Headwarks Strate gy (VYT M
otrategy, MSWWS, 2009

Table 2-11 Projected Scenario 3 Annual Water Demands (N SW WS, 2009)

Connected 1537 1468 1487 1726 1000 2038 2151 2184
Seanaro 3 &y You Unconnectad 7 &7 £f £g g & B )
‘ Losses 202 74 M6 1M WE 3 4E 47
Total 1075 1796 1810 219 237 2491 2611 2673
Conmected 1738 1730 1840 2007 2167 2287 2400 243
: Unconnecizd 9 g5 b 47 14 100 102 104
3 3 - Dy

elmiebines Losses 757 211 M6 IM 3® 3 M8 4
Total 2124 2106 2237 243 268 2761 290 293
Conmected 1603 1587 1663 1843 2012 213 2256 2288
. |nconnecisd a0 f0 61 fi? &3 fid ] fifi

- CC 2050 (Av Year)
e e e 292 PR W WE 3 HE 42T
Total 1955 1919 2020 20 2443 2595 2719 2781
Conmected 1904 1519 2040 2215 2384 2510  262% 2664
. IUnzonnected 108 109 111 112 114 115 117 il

3 G 2050 (Dry Year|
el e 20 71 MG ¥ W@ WM HE 42T
Tetal 2304 2300 2446 2661 2865 3018 3464 3210

The projected increase in potable water demand requires appropriate management to ensure
thatthe Nambucca Rwer environment and community well-being are not compromised. In arder

to provide a cost effective and efficient MYC M Strategy (NSWW WS, 2009) for the Mambucea

LGA, NSC proposes the following major water supply and sewerage works:

b Enhanced residential tune-up retrofit program consisting of the basic residential tune-up
retrofit program measures plus additional measures such as micro-irrigation, water efficient
washing machine and cistern replacement units targeting 50% of exigting residences with
75% rebate from NSC;

b Mon-residential water efficiency program targeting both the NSC premises and other high
water users;

b Enhanced system leakage reduction program consisting of mains replacement, improved
response time, telemetry, metering and pressure management,

b Rainwater tank (RWT) refit program targeting 50% of existing homes with 0% rebate from
MSC;

P Greywater rebate program targeting 5% of homes with 50% rebate from N3G,

b Upgrade the distribution mains from YWirimbi Junction to Pacific Highway near Mambucca
Heads and the PRY north of Mambucca River at Macksyille (20257,

p Upgrade the distribution main from South Macksville to Scotts Head (20258);

b Construct a new reservoir and main fram each of the urban growth areas 2016);
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5000 ML offriver storage on the upper reaches of Bowra Creek with provision in the storage
foundation and embankment for future raising to the ultimate capacity of 14 000ML and up to
an additional 40 MLA barefield capacity along Mambucca River and South Creek;

Cpportunity WTP1 with comprehensive and effective catchment management plan including
fencing and river bank stabilisation (up to 4 k), well-head protection and storage
management plans and storage aerators and build a 16 75 MLA WFF in 2023 but allow far
the immediate callection of developer charges;

BASIE compliance with haresting of roof water into raimaater tanks far all new
developments in existing urban areas only;

Inflaws and infiltration reduction measures for high, medium and low priority SPS catchments
in all sewerage schemes;

Optimise current Bowraville sewage plant performance and build a new plant by 2015;

Optimise current Macksville TP operation by aperating at high MLZSS during peak load
periods and then add a new reactor by 2017,

Upgrade existing Scotts Head STP capacity to 3 S00EP through chemical dosing and adding
a reactor in 2011 plus provide a sewer mining plant and reclaimed water reuse system for
the south Scotts Head release area for BASIR compliance;

Upgrade existing Mambucca Heads STP capacity to 18,000EP in stages (10000EF reactor
in 2009 and 3 000EF reactor in 2028) plus pravide a sewer mining plant and reclaimed water
reuse system for the Valla Urban Growth area for BASEE compliance; and

Centralised reuse with treated wastewater from the Macksville STP for Macksville Park, High
School Playing Fields and Golf course.

MNSC have opted for a 5 500 ML starage to maximise the efficiency of the system, accommod ate

paotential climate change impacts and inaccuracies in population estimates. Figure 2-10 shows
how the Integrated Scenario 3 (IWCM Strategy, NaWWS, 2009 me asures impact upan the
water demand and supply components over the planning horizon.
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Figure 2-10 'WCM (Scenario 3) Water Supply and Demand
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210 Summary

The drought of 20022003 highlighted that the NDYYSS is highly vulnerable to drought. Studies
in 200203 indicated that the scheme may have came close to failure, with estimates of as little
as B0 days'water supply possibly remaining. To address this issue, additional water supply
security 1= required as soon as possible to provide Shire residents and businesses with an
acceptable level of drought security. The Proposal also provides additional benefits in securing
enviranmental flows far the Mambucca River.

The Proposalis a key water security component of the WOM Strategy by NSC. The WMYCM
otrategy proposes a number of demand management strategies including effluent recycling, an
enhanced tune up/ retrofit pragram focusing an water efficient washing machines and cisterns,
a rain water tank refit program, a grey water rebate program , an enhanced system leakage
reduction program and distribution mains upgrades. Whilst demand management measures
would assist in reducing water demand acrassthe LGA, the Praposal is essential for water
security, particularly in extended drought periods.

The Mambucca Shire Structure Flan (MSC, 2008) estimated the population in the Nambucca
LGA would grow by 2 percent per annum aver the next 20 years. The Plan estimatesthat by
2026 the population would grow to 26 593 persons (8 597 additional persons from 2008). The
WYCM Strate gy (MEW WS, 2009) further projected that by 2046 the population would reach
29 943 with an annual grawth of 1.7 percent per annum.

The projected increase in population growth over the next forty years would result in an
increase in demand for the existing urban water services. The existing system is unable to
accommodate such an increase in demand and therefare the system requires augmentation to
protect the current and future population of the Nambucca LGA,
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3 Consideration of Proposal Alternatives

This Chapter summartses the findings of the soecialist technical studies undertalien to consider
realistic aption s awvalla bie to enhancing the Nambucca istrct Water Supols Scheme and the
options conaidered in developing the final concept desigh.

3.1 Alternatives to the Proposal

At a water supply planning workshop in August 2004, N2Clors and NSC staff agreed that there
was a need to secure the shart and long term sustainability and security of the MOWWSS,
Further, after cansidering 14 potential scheme options within a multi-criteria analysis framewark,
the MSClors and staff agreed that this security could be best achieved by enhancing the existing
Mambucca River source with the provision of an aoff-river starage in the short term and
desalination, a southern off-river storage ar enlargement of the Mambucca River off-river
storage in the medium to long term. The MSClars and staff also agreed that prior to the
selection of a preferred scheme aption, further environmental, te chnical feasibility and ecanamic
investigation and analyseswould be conducted on six of the potential scheme aptions
considered. The six short-listed scheme options were as follows:

b Scheme Option A - Single scheme with off-river storage at site 2 (Bowra Creek), surface
water extraction & stored water released to Mambucca River,

b Scheme Option B — Single scheme with off-river storage at site 2 (Bowra Creek), sutface
water extraction & stored water fed directly into reticulation systern, a variation to scheme
option A,

b Scheme Optian © - Single scheme with off-river starage at site 2 (Bowra Creelk),
groundwater and/or sub-surface water extraction & stored water allowed to infiltrate into
aquifer. Infiltration effected using pipe laterals.

b Scheme Option D = Single scheme with off-river storage at site 2 (Bowra Creek),
groundwater and/or sub-surface water extraction & stored water fed directly into reticulation
system.

b Scheme Option E- (Stage 1) off-river storage at site 2 (Bowra Creek) with groundwater
andfor sub-surface water extraction & stored water fed directly into system followed by
(Stage 2) Southern oft-river storage based on YWarrell Creek.

P Scheme Option F — Scherme based on existing Nambucca River headwork facility with
seawater desalination plant replacing the off-river storage at site 2 (Bowra Creek).

Table 3-1 presents the summary of the multi criteria analysis score and rank for the six short
listed scheme options together with the main reason in short listing the options.
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Table3-1  Multi Criteria Analysis

Scheme Rank Main Reason

Option

&, F193 2 # Shortlisted as it significantly improves the guality of stored
water pumped to town without filtration plant & was previously
agreed in-principle by the Agencies.

B b Az aslight variation to Scheme Option A, the stored water is
fed directly into the systern to overcome ecological & natural
variahility issues in the Mambucca River (Scheme Qption B).

i SO 4 # Shortlisted based on piped infiltration system and not trench
systern. Open trench system has significant environmental &
operational issues as the trenches are in floodplain.

b Also evaluate awariation, where sub-surface and/or
groundwater are extracted instead of surface water.

O F3.30 1 ¥ Shon-listed as it delivers the best overall ecological
sustainability and reliability. Acknowledyed that the stored
water supplied to town may be poor & filtration plant may be
heeded sooner

E 5380 5 b Short listed due to the flexibility it offers in particular as it
could be developer funded to cater for future growth in the
area. Acknowledged that water resource in Warrell Creek
may be a constraint & if its a major issue Mambucca River
off-river storage is available as fallback

F M= - p Short-listed, as it is an emerging technaology with the capital
and operating cost reducing significantly an a reqular basis.

Table 3-2 below presents the summary of the capital cost expenditure for the next 30 years (30-
year capital cost) and 30-year present value cost estimates for each scheme option without a
water filtration plant. The figures are based on 2005 dollars.

Table3-2 Capital and Present Value Estimate of Scheme Options without Water
Filtration Plant

Scheme Option 30-Year 30-Year Multi-Criteria  Multi-
Capital Cost  Present Value % Score Criteria
(M) 0 7% ($M) Rank

A 282 305 51.98 2

B 277 301 51.958 2

C 341 350 5B6.97 4

O 286 312 53.30 1

E BE.4 47 9 53.90 ]

F B4.4 B4.9 NS NS
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VIncludes awater fitration plart st Mambucsa River when Stage 2 works consisting ofthe southern forage comes on
lire by 2020.

3141 Proposed Option (‘the Proposal)

The six scheme options were then subject to public consultation and feedback between
December 2005 and March 2006, MSC, based on the study findings and community feedback,
adopted Scheme Option D as the preferred regional supply side scheme option.

acheme D ('the Proposal’) consists of a 5 500 ML off-river starage on the upper reaches of
Bowra Creek and up to an additional 40 MLA borefield capacity along Mambucca River and
south Creek. Additional pipework is required for the harvesting and transfer of medium to high
tiver flows to the off-river starage. This headwork system has the ability to supply an annual
dernand of 3 200 ML/ on a secure yield basis,

3.2 “Do MNothing” Option

Investigations undertaken to date have concluded that the MDWSS is highly vulnerable to
drought and that additional water supply security would be provided as soon as possible (with
planning for an additional security measure to commence immediately) to provide local
residents and businesseswith an acceptable level of drought securty and to secure the current
and future sustainability of the Mambucca River's aguatic ecology and its river dependent
industry,

Ifthe Froposal is not pursued, the Mambucca LGA;
b Runsthe risk of poar water security particularly during draught periods;
b Would face increased probability of water restrictions being enforced during drought periods;

b Could not accommodate the predicted population growth over the next 40 years. This would
have flow-on effects on industry, commerce and ultimately emplayment,

P Faceson-going environmental impacts associated with the potential over-use of water
tesources within the Mambucca River due to the lack of controls over environmental flows;
and

P Community may be forced to invest in alternative emergency sources of water which waould
reguire substantial financial cammitment bath in terms of capital investment and recurrent
operating costs.

Even with the demand measures proposed by the 'WCM Strategy, there exists a need to
resolve water security and expected shortages during drought periods to ensure the community
is not detrimentally affected.

The "do nothing" option was therefore not considered to be a viable option and the concept
design process was commenced.

3.3 Transfer Pipeline Options

As part of the concept design, aptions for transfer pipeline routes from the proposed starage to
the headworks area were assessed. Five (3) options were initially identified for the pipeline
route. The issues with each of these optionswere as follows:
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p Option 1 = This option would require a short thrust bore to enable flows to gravitate back
from the storage to the headworks area. Once the route was aver the high point it proceeds
in a straight line to the storage embankment to minimise length (and therefore cost).
Landowners along this route have opposed this option as it cuts mare through the middle of
their properties;

b Option 2 — The maximum elevation along this route is approximately RL 54m AHD. Locating
the pipeline alang this route would not enable flows to gravitate back down from the storage
over this high paoint due to the proximity to the headwarks area. As pumping back from the
storage or constructing a long thrust bore would add too much cost, this options was
excluded from further assessment;

b Option 3 — This aption also does not allow flows to gravitate from the starage (similar to
Option 2) and was therefare excluded from further asse ssment;

b Option 4 — Basically a refined version of Option 1 with a slightly longer thrust bore to
straighten alignment near high point with alignment closer to Bowra Creek through private
properties up to storage; and

b Option 5 — Option was selected to avoid boring under high point and go around the southern
side of the high point. The route then follows the Option 4 route alignment.

With Options 1,2 and 3 excluded or superseded by aother options, this left Options 4 and 5 for
consideration. To further reduce the impact on the private landowners along the pipeline route
adjacent to Bowra Creek, OptionsB and 7 were developed. They were based on Options 4 and
5 respectively but with the alignment following access tracks adjacent to Bowra Creek (for
improved access and to minimise impacts on landowners). Options B and 7 were therefaore
identified as the preferred options. Figure 3-1 illustrates all pipeline options and the key features
along these routes,

The main differences between the twa options are as follows:

b Preliminary hydraulic analyses indicate that Option B would require a tunnelled section for
approximately 300 metres near the pumping station end of the route to maintain positive
pressures in the pipeline to promoate adeguate operation of the pipeline. Due to this length,
directional drilling is likely to be required. Minor changes expected to the preliminary
calculations to cater for system arrangement akterations would not affect route selection.
The proposed pipeline diameter is B0Omm;

b To avoid the high point along Option B, Option 7 circumy ents the elevated area and is
therefore approximately 410m longer. A trenched crossing of Bellingen Rod (allowed as this
iz & MSC owned road) would also be required far Option 7 in this section. Trench
dewatering may be required for the lower lying section of Option 7; and

b Easzements would be required for the private properties affected. In the non-common
sections, Option B would anly require approximately 300m (deep sections of underboare
excluded) whilst Option 7 would require appraximately 750m.
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Tahle 3-3 provides a summary of the pipeline route options.

Tahle 3-3

Comparison of Options

Option

Advantages

Disadvantayes

Length
{m)

Comment

1 Limited private Through middle of 1,640 FIiA Superseded by Option 4
property disruption propeties
2 F ollowis existing Can't gravitate from 1,580 FIiA Cost likely to he 25% higher than
accesstrack within storage, long Ciption 4
private property and (expensive] underbore
within road reserve
3 Mo underbore Can't gravitate from 1,720 [IA, Cost likely to be 15% higher than
requirerment storage Cption 4
4 Less private property mModerate impacts an 1,620 [IA, Better version of Option 1 with
disruption private property owners similar cost to Option &
a Mo underbaring under | Moderate impacts an 1,940 [, marginally cheaper than O ption 4
high point private property owners without long underbore
5] Less private property Maore expensive than 1,674 267 Shaorter than Option ¥ but has
impact than Option 4 Crption 7. underbore
Rizk of increasze
construction costs for
Underhore
7 Less private property Minar private propery 1,940 2.43 Preferred option

impact than Option 5

impacts

331 Proposed Option

Closer inspection of the Option ¥ alignment indicated that an underbore of Bowra Creek in this
location would be expensive, so to reduce the total cost for this option (by at least 100,000
without underbore) it was redirected to the north to cross Bowra Creek at the existing vehicle
access crossing with 3 culverts, Whether the pipe is attached to the side of the bridge, laid in
the road with concrete encasement orwould pass under the culverts would be determined in

detail design.

To compare Options B and 7 further, a cost comparison was undertaken. It was decided to
compare capital cost only asthe pump sizes and therefore operating costs for bath options
would be similar thus giving little value to a net present value (WPY) approach. Pump costs
were also excluded fromthe capital cost comparison for this reason,

Hunter Water Caorporation (HWC) Estimating Guidelines (Sep 2008 varsion) were used to
provide rates and contingencies for the capital cost comparison. Land values for easements
were obtained from recent advertised figures in the Bowraville area for semi-rural land. T otal
estimated construction cost (2009 dollars) far each option would be as follows:

» Option B - §2.7M; and

b Option 7 - $2.4M. These estimates have an accuracy of £40% and would only be used as an

order of cost estimate.
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Option 7 is therefore approximately $0.3M (or approximately 10%) less expensive than

Option 5. Although Option 7 invaolves disturbance on one additional property, the cost difference
from Option B makes it preferred. Option B also presents a greater risk of the cost increasing
with the lang trenchless crossing. Therefare Option 7V was adopted as the proposed option and
was progressed in the concept design.

3.4 Borefield Options

Hydroilex was commissioned by the NSW Public YWorks — Project Management on behalf of
FM=C in March 2008 to conduct hydrogeolagical investigations alang the Mambucca River
floodplain including South Creek. One of the objectives of these investigations was to provide
recommendations and specifications for the design and construction of an expanded borefield
along the Maorth Arm and South Creek of the Mambucca River directly upstream of Bowraville.

Following Hydroilex's investigations and modelling work, GHD was instructed by NSWY Public
YWarks — Project Management to develop borefield layout Option 7 as it represented the most
efficient and environmentally sustainable option.

Figure 3-2 illustrates the layout of Option 7. Option 7 consists of an expanded barefield alang
both the Morth and South Arms of the Nambucca River, with no alteration to the existing
borefield. The model was run at a range of river stages and cycles. Minar adjustments to the
borefield layout were made in order to move some of the proposed bores away from unstable
river bank conditions and out of recognised Aboriginal sites.

3.5 Borefield Collection Route Options

An assessment of options for the pipeline routes connecting the proposed bares to the
collection tank was undertaken. Initially 7 options were identified using the Option 7 borefield
layout proposed by Hydroiles; four (4) options for the North Arm oand three (30 options for the
South Creek.

Figure 3-3 illustrate s the borefield collection pipeline options. These routes were field verified
and surveyed. Minor modifications to the borefield layout were made to avoid a cultural heritage
site and additional river crossings on South Creek. Fram this, additional routes were identified
and investigated further.

Factors considered in the route selection include;

P  Engineering constraints and cost factors (pump sizes, pipe lengths and diameter and river
crossings)

P Impacts on Aboriginal site,
P Impactsto property owners, and

b Security and flexibility of the baorefield netwaork.

2233374 Mambucza District Wigter Supply Augmentation a7
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3sa Horth Arm Bores

Option 1 Horth

This route was considered because t impacts the least number of properties. It would require
two river crossings and approximately 2 236m of 150 to 400mm pipe.

This route was superseded by Optian 5 Morth to keep the barefields out of a known cultural
heritage site and the river crossing location was moved to avoid an existing rock outcrop,

Option 2 North

This route was considered as it isthe shortest pipeline route and has the ability to collect water
from the existing Bores 3 and 10, Approximately 2 060m of 150 to 400mm pipe and four river
crossings would be required to transfer water from the proposed bores to the new collectian
tank.

The option exists to connect the existing bores into the new pipelineg, thereby increasing the
security of the borefield network, In order to pump the new and aold bores simultaneously, the
diameter of the pipe from the existing bores to the collection tank (approximately 220 m),
including the river crossing would need to be increased to a S00mm.

The option of connecting the new bares into the existing 300mm diameter pipe for Bores S and
10 was also examined but was excluded from further considerations because:

b Thevelocitiesin the pipe exceeded scour velocity,
b Larger pumpswould be required for the proposed bores; and

p The model showed a reduction in pumping capacity of existing bore pumps due to increased
head if the new bores and existing bores were required to run simultaneously.

Option 3 North

This route was considered as it only requires 2 river crossings. It would require approximately
2150 of 150 to 400 water main, impacts 5 properties and the cultural heritage site.

This route was marginally longer and therefore slightly more expensive than Option 4 North and
does not offer the increased security of connecting the existing bores into the new watarmain,
therefare Option 4 Marth is preferred over Option 3 Morth,

Option 4 North

This route was similar to Option 3 Morth and only requires 2 river crossings. [twould require
approximately 2,140m of 150 to 400mrm water main, impacts S properties and the cultural
heritage site.

This aption was modified inta Option & Marth to avaoid the cultural heritage site and reduce the
total length of pipe by combining the collection pipes from both the North and South Arms of the
Mambucca River.
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Option 5 Horth
Option 1 Morth was modified to Option 5 Morth to keep the borefields pipelines out of the

cultural heritage site and the river crossing location was moved to avoid an existing rock
outcrop. Itwould require bwo river crossings and approximately 2 235 m of 150 to 400mm pipe.

Topographic survey of this route revealed a high point with an elevation of 26.85m AHD. The
top water level in the collection tank iz 23.2m AHD. This option would therefare require a
relatively long directional bare in arder to prevent negative pressuresin the pipeline.

Option 5 Morth was excluded from further assessment due to the high costs associated with the
underbore {and 2 river crossings) and the lack of oppartunity to provide additional security by
connecting existing bares to the new pipeline.

Option 6 North

The water main follows a similar route to Option 4 Morth, but makes use of the existing access
and pipeline easements on Lot 1 DP 252550 to and Lot 326 DP 777074

Approximately 1,840m of 150 to 400mm water main across three properties would be reguired
to connect the bores on the Morth Arm to the junction with the pipeline from South Creek
(Option 4 South).

Approximately 460m of 200mm pipe would be required from the junction to the Collection Tank
atthe headwaorks site. The pipeline would be installed in the existing easements where
practical, but there would still be an impact on 2 properties and the requirernent for an 30m bore
under the Mambucca River.

The existing bares can connect to the new pipeline on both the eastern and western side of the
Mambucca River to increase the security of supply from the barefields.

This option avoids the cultural heritage site and has lowest impact to landowners.

352 South Creek Bores

Option 1 South

This route was initially considered as it directly linked all the proposed bores on South Creek
and Bore 4. Itwas revised to Option 5 South following the initial site inspection to avoid an
additional 80m long crossing under South Creek near Bare 24

Option 2 South

This route was considered as it included the option to replace the existing river crossing and
collect flows fram the existing bares an the western side of the river. The narthern bares could
connect into the existing pipe near existing Bore 7 and it has the option of connecting the
existing bores into the new watermain. Thiswas revised to Option 3 South following the initial
site inspection to avaid the additional 80m lang crossing under South Creek near Baore 24,

Option 3 South

This route is a modification of Option 2 South to avoid the additional 30 m crossing under South
Creek. [twould require approximately 3,000m of 1580 to 400mm pipe, impacts B properties and
requires an 80m bore under Morth Arm near the existing bore. This pipeline route has the
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highest rick of damage due to erosion and unstable bank conditions and would require
tiverbank stabilisation and additional pipeline protection.

The option exists to connect the existing bores into the new pipeline. In order to pump from the
new and ald bores simultaneously, the diameter of the watermain from the existing bares to the
caollection tank (approximately 350 m), including the river crossing would need to be increased
to a 500mm.

The option also exists to connect into the pipeline for the Maorth Arm Bores for Option 5 Marth.
This option would require approximately 2 290m of 150 to 400mm pipe , impacts B properties
and reguires a 80m bore under Morth Arm near the existing bore. Approximately 80m of
riverbank stahilisation would be required to protect the pipeline.

The aption of connecting the new bores into the existing 12 inch (300mm) diameter pipe near
bore 4 was also examined but was excluded from further considerations as:

P Thevelocities in the pipeline exceeded internal scour welocity (4 m/s);
b Larger pumpswould be required for the proposed bares;

b Therewould be a reduction in pumping rate of existing bore purnps due to increased head if
the new bores and existing bores were required to run simultaneously; and

b Itwas also considered a higher rigk to ensuring adequate operation of the existing system
during connection and cammissioning of the new bares as the river crossing and pipelines
were installed in 19568 and previous repairs have been required on this pipeline.

Option 4 South

In this optian, allthe proposed bares an South Creek are collected in a similar configuration to
Option 3 South, but instead of following the river as isthe case with Options 3 and 5 South, the
watermain would be constructed within the proposed right of way for Morth Arm Road and
Borefield Hoad. Fram this point the alignment far this option follows the access easement and
connects into the S00mm pipeline proposed for Option 5 Morth,

Approximately 2 300m of 150 to 400m mwater main is required to connect the bores an South
Creek to Option 5 Marth. Only two properties are impacted and the remainder of the pipeline is
within the right of way or existing easements.

This is the preferred route because it has;

b The lowest impact to property owners;

b Lowest cost;

b Lowestrisk of damage to pipeline due to river bank erosion or geomorphologic reasons;

b Ability to connect existing bores into new pipeline.

Option 5 South

This route is a modification of Option 1 South to avoid the additional 80 m crossing under South
Creek. It would require approximately 2320m of 150 to 400 mm pipe, impacts B properties and
requires a 120m bore under Marth Arm near Bore 4.

The option exists to connect the existing bores into the new pipeline. In order to pump the new
and old bores simultanecusly, the diameter of the water main from the existing bores to the
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collection tank (approximately 350 m), including the underbore would need to be increase to a
S00rnm pipe.

The option of connecting the new bores into the existing 12 inch (300mm) diameter pipe near
bore 4 was also exarmined but was excluded from further considerations because:

b The velocities in the pipeline exceeded scour velocity,
b Larger pumpswould be required for the proposed bores;

P Therewould be a reduction in pumping rate of existing bore purmps due to increased head if
the new bores and existing bares were required to run simultaneously; and

b Itwas also considered a higher risk to ensuring adequate aperation of the existing system
during connection and commissioning of the new baores asthe river crossing and pipelines
were installed in 19658 and previous repairs have been required an this pipeline.

353 Options Comparison

In order to compare the altermnatives, a selection matrix was developed. The superseded options
were excluded from the matrix. Scoreswere given to the remaining options for the Marth and
south routes respectively, 1 being most favourable (or least expensive) and 3 being least
fawourable {or most expensive). The selection matrix is included in Table 3-4.

Table3-4 Comparison of Options

Maorth South

M2 A ME =3 54 =h
Cost 3 2 1 2 1 3
Length 1 2 3 2 1 3
Security 2 3 1 1 1 3
River Crossings _3 2 1 1 1 3
Geomorphalogy 3 2 1 3 2 1
CulturalHeritage 2 2 1 1 1 1
Landowners _1 2 3 2 1 3
Easements 3 2 1 2 1 3
Total 18 17 12 14 9 20

354 Preferred Options
O'ption B Morth and Option 4 Sauth are praposed.

Additional securty can be obtained by connecting the bares on the eastern bank with the bares
to the new crossing near Bore 3. The valve would remain closed during normal operation so as
nat to negatively impact on existing and proposed pumps.
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Bore 7 would be connected to the new watermain an the eastern side of the crossing.

Approximately 200m of 280mm water main would be reguired to connect Bore 774 to the
existing watermain near Bore 8. There would be minimal change to the existing bore capacities
as anticipated yield for Bore ¥ /4 is similar to Bore 8.

Further security can also be abtained by connecting the bares on the western bank with the
boresto the new crossing near Bore 8. The valve would remain closed during normal operation
g0 as notto negatively impact on existing and proposed pumps.

3.6 River Crossing Options

Fiped crassings of the Mambucea River are required to connect the borefield collection
pipelines to the headworks. The number and exact location and size vary (from a 300 to
B00mm) far the different pipeline route options, however, the site conditions for potential
crossing locations are similar. The following issues were considered when determining an
appropriate method to be used for the crossings:

» FRiver geometry and geomorphaology,
b Hiver and bank ecology,

b Geotechnical conditions; and

P Potential crossing methods available.

36.1 River Geometry and Geomorphology

In the vicinity of the proposed borefield pipeline crossings, the Mambucca River is approximately
10-20m wide and varies in depth from 0.5 to 3m (approximate). The banks are generally steep
(TH:1%) on each side with the overbank area 2 to 3m above water level.

A geomorphology investigation has revealed that the characteristics of the pipeline crossings
are as follows:

b There is a scour potential in the river of up to 1 metre {or possibly greater) in areas
imrmediately upstream of the existing weir;

b Asthe course of the river has mowved in the past and is predicted to move mare in the future,
lacating any crossings on bends would be avoided; and

b Preliminary agency consultation has indicated concerns with trenching through the creek due
to the potential for further damage to the geologic composition of the river,

Fiver and Bank Fcology

The ecology investigation undertaken as part of the Proposal has identified the potential
impacts listed in Table 3-5 to flora and fauna if trenching or dredging through the river was
undertaken.

a4 Mambucza District Wigter Supply Augmentation 22 433G
Bowraville OffRiver Storage and Associate d Works
Ermirenmental impact Satement



p—
I—

Table3-5 Potential Ecology Impacts for Trenched River Crossings

Potential Imp act Description

Inv asion of native plant There exists the potential for the spread of Giant Parramatta
communities by exotic Grass (Sporobolus fertilis) along the pipeline route. This species
perennial grasses in has been already recorded within the study area.

riparian vegetation

Invasion, establishment and  There exists the potential for the spread of Lantana (Lantana
spread of Lantana camara catmara) along the pipeline route. This species has heen already
in riparian vegetation recorded within the study area.

Blockage of fish passage There exists the potential for the blockage to fish passage would
trenching and sheet piling be adopted during constroction.
Faossible species include Pacific blue-eye (Faeudomugil signifer)
and empire gudgeon [Aypseeleotis compressa)

Itis also unlikely that the Departrment of Industry and Iny e stment would support trenching
thraugh the river given the potential impacts to flora and fauna.

Geotechnical Conditions

Information taken fromthe Hydroilex Groundwater Report indicates that the general
geotechnical conditions for the creek crossings would be laose alluvial gravels {with high
permeahility] to a depth of 5-10m that is underlain by base rack (phyllite).

Potential Crossing Methods

Three basic crossing methods were identified (with several sub-options) as follows;
b Trenched or dredged,

¥ Trenchless and

b Aerial

These options and the relevant sub-options are discussed in the subsections below.

Trenched or Dredged
Trenched

A suitable methodaology for construction of a trenched river crossing is as follows:

b Ifthe areato be used is soft or unstable, it may be necessary to construct a hardstand of
adequate strength to carry a 1004150 tonne crawler pin jib crane. Depending on the stability
of the riverbank, t may also be prudent to drive a row of sheet piles along the bank
alongside the crossing. This allows the hardstand to finish close to the edge;

b Because of the accuracy required when driving the sheet piles, a purpose built frame
around ten metres long is used. To position the frame |, two piles are driven ahead of the
frame one either side of the centreline. The driving frame isthen secured to the driven piles
by welding;
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# The sheet piles are then driven progressively along baoth sides of the driving frame. When
the frame is full, it is cut free from the previously driven support piles. The support piles are
then pulled fram the ground and driven a further nine metres in advance of the pile
embankment This process is repeated until the first stage is completed,

b Fump out the coffer starage to one metre below the top whaler and attach the whaler
support bracket. Continue to lower the water level to the bottom whaler and repeat the
previous bracket installation,

b Excavate to the required levels and lay a concrete blinding slab complete with a sump;

P Froceed toinstall and test the pipes and place the cancrete surround in the first stage. Once
thiz is complete, slowly fill the coffer storage with water rermoving the bottom whalers and
bracing as the water rizes; and

b FRepeat the above for stage two after establishing on the opposite bank.

Another option for trenching across the river is to dump soll into two thirds of the river (using
sheet piles and silt curtains to reduce the extent of the impact) and install half the pipe length in
the dry to maintain fish passage. Large pipes are insered through the embankment to maintain
normal flows. The second half is then installed in a similar fashion. This option is likely to have a
simmilar cost to the dredging option below but has the following comparative disadvantages:

b Ifflooding were to occur during construction, there is a risk of the hydraulic restriction caused
by the embankment causing significant upstream flooding; and

b There is a greater disturbance area than the dredged option and it would be difficult to return
the creek bank to the existing levels as reguired are likely to be required by the DFL

Forthese reasans, this option was not considered any further.

Dredged

Traditional dredging methods, such as jetting, cotter and suction dredging, were reviewed and
were found to involve high set-up costs and are uneconomic for comparatively shart lengths.
These methods are also more appropriate for crassings with high amounts of sediment. The
geotechnical conditions of the riverbed are more suitable for narmal excavation methods.
Therefare, the following methodology would be appropriate:

b A detailed aguatic survey of the river crossing (aswould be likely to be requested by DPI) is
reguired as it is possible that endangered species would occur at the site;

b Silt curtains would be installed in the river around the proposed extent of the staged
excavation sections (trench excavated in twa separate halves to maintain fish passage) to
minimise the effect on river sedimentation that the works would have. Before undertaking
any excavation works, water quality measurements of turbidity and dissolved oxygen would
be recorded as baseline levels. Water quality testing would need to be undertaken after
excavation and befare the silt curtains are removed to ensure that any potentially
contaminated sediments have resettled out of the water calumn, that an ‘anoxic bloom'
doesn't travel upstream or downstream and that the baseline levels are achieved. Further
manitoring procedures would need to be outlined in an Environmental Management Plan
(EMP);
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P Long-reach excavatars on both banks would excavate atrench in the river bottom (where
sediment is deeper in the area 5-10m from each bank, sheet piling may be used to reduce
the trench batter slopel;

p One ofthe long-reach excavators istransferred to a floating barge to excavate the middle
section of the river that cannat be reached from the banks (may not be required depending
on width at exact crossing location and river flow);

P Acrane is used from the bank to separately lift each half of the fully welded crossing into
place for the central connecting weld to be made an the floating barge (welding the entire
section on share and dragging it in may be possible at the site); and

b After welding, the pipe would be lowered into the trench with backfil placed. Sit curtains
would be required along either side of the backfill extent to minimise the transfer of sediment
inthe water column (water quality tests are again required for this step). This would block
fish passage for up to a day but is expected to only have a minimalimpact on fish species,
Excavatorswould be used to backfill the trench with small diameter ballastfpebhbles

Trenchiess
Horizontal Directional Drilling (HDDY

With the soil conditions present, the crossing could be lacated in the gravel layer (possibly 5-
10rm deep). If a polyethylene rising main were used with no casing pipe, the curve radius of a
300 HDD would require the crossing to be over 100m long to ensure sufficient clearance under
the river. This would require the setup areas to be located well away fram the riverbanks,
Experienced contractars indicate that due ta the large setup cost and the approximate per metre
rate of $2 500, that other trenchless crossing methods would be more appropriate and cost
effective by a fair margin. GHO's trenchless technology group have also advised that HDD
would not be the most cost-effective option and that it is not worth cansidering. Far these
reasons, HDD was not considered any further,

Thrust Baring

This method would anly be sutable in a clay layer and would therefare require a much greater
depth for the launch and receival pits.

Closed Face Tunnel Boring

Infarmation previously sourced fram DJ & MB MacCormick (trenchless technology contractors
from Western Australia) for similar projects was used. They have previously recommended for
projects of similar ground type that a closed face slurry shield tunnel boring method would be
used.

Further detailed geotechnical data would be required and the following methodology would be
employed:

b & diameter receival and thrust shafts (sunk as caissons in approximately three 2m lifts -
this depth is needed to ensure that fissure s through the soil beneath the creek do not allow
the pressure fromthe boring machine to burst into the river bed) would be placed at each
end of the underbore with a concrete plug poured in each to make them water-tight,

b Jacking rig and associated equipment (such as an entrance ring and a gasket) placed in the
launching shaft with a thrust block at the rear embankment,
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p Stabilisation and ground improvement around jacking eye launch and reception;

b Platform for caisson would need to be constructed prior to the sinking to enable extra thrust
ot inthe case of over-penetration, stopping the caisson from sinking too far;

b Tunnel boring machine lowered and launched with steel pipe and then casingjacking
installed behind machine in 2.4m lengths;

b As each pipe length isinstalled, slurry pipes and 100450 discharge pipes are installed far
removal of slurry spoil from face of machine;

P Service lines are then installed for surface monitoring (T%) and control {machine is laser
guided and steerable) of pipeline levels;

b Spail is returned through slurry pipelines to the surface and then to settlement tanks (this sail
would be then sent to the ASS remediation area for treatment);

¥ When the machine reaches the receival shaft, it is rermoved;

p Each3m steel pipe length is then welded (and internally mortared if necessary) and drawn
through. YWhen all are in place the steel pipe would be pressure tested and grouted inta the
casing pipe;

P Groutthe annulus between the jacking pipe and the steel product pipe; and

b “erical bendswould be welded on at each end and connected to the other sections of pipe
at each end with the top of the caissons broken out and then backfilled.

To enable the trenchless crossing, shafts would need to be constructed for both the launch and
the receival of the machine. The shafts are expected to be constructed by sinking concrete
caizsons to depth, in order to support the subsurface material. The =oft ground conditions ({in
the gravel layer) that are present at the site are favourable for this type construction method.
However it is recommended that once final alignment has been established, two new
geotechnical barehales be sunk, at the centre point of each of the shaft locations. This is done
to confirrn the ground conditions at the location of the shaft sinking.

Pipe Ramming

Pipe ramming methadalogy is as follows:

b Launch and recewal pits are constructed. Alaunch pit size of suitable width to allow Bm
casing pipe lengthsto be used,

P Arailis constructed in the launching pit at the required alignment and grade of the pipe to
position and guide the casing pipe and support the hammer,

b The hammer is installed an the rails, setup and then hammers the first casing pipe length in;

b The next pipe length is aligned along the rail in front of the hammer and welded to the
previous pipe length. Once welded this length isthen hammered in and the process is
repeated for the entire length. At times during this process soil may needed to be augered
out fram inside the casing pipe if the friction becomestoo great; and

b Once the pipe is cleaned out, the product pipe is installed similar to the closed face tunnel
boring methodaology above.
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This method with an open face machine specified far the pipe ramming would not succeed for
an underwater crossing due to the inability to control water inflow at the face. GHD has
concerns with the risks associated with this construction methodology (control of water inflove,
force required to push the casing, and hitting a boulder).

Aotz

Information previously sourced from pipeline contractors for similar projects was used for the
proposed construction methodology as follows:

b Silt curtains are installed in the creek either side of the proposed extent of works to minimise
the effect on creek sedimentation that the piling works would have;

b Pile driver on floating barge (depends on level in river) would drive piles to required depth
(likely to be well inta layer below gravel layer) with headstocks at the top of each pile then
formed;

b Crane would lift fully welded half section of the pipe to be welded in the centre and
connected to headstocks for each pile; and

¥ Anchor blocks at each end constructed.

Generally aerial options are cheaper than trenchless, but have a higher environmental impact
than trenchedi/dredged options. The main issueswith aerial crossings are that they need to
gither be designed to resist flood loads (or raised above the flood level), are be subjectto a
higher risk of accidental and deliberate damage by being located in an area open to the public
and are also a potential liability risk. The visual impact on the landscape would also be a
significant concern to nearby landowners,

Proposed Option

Closed face tunnel boring trenchle ss technology is proposed for the borefield pipeline crossing
of the Nambucca River for the fallowing reasons:

b Visualimpact and potential liability issues make an aeral crossing unfavourahble;

b Trenched or dredged optionswould result in a high impact to the ecology and
geamarphology of the river and surrounds; and

b Othertrenchless technologies are either not feasible given the soilfsite conditions ar would
be prohibitively expensive.

A preliminary construction cost estimate of $480,000 has been calculated for the recommended
crassing optian for 300mm pipe, $650,000 for a S00mm pipe and $720 000 for & BO0mm pipe.
This estimate has an accuracy of #40% and would only be used as an order of cost estimate.
The =oil conditions are the main factor for the high cost of this crossing method.

3.7 Headw orks Alternatives

Three (3) options were investigated for housing the pumps to transfer flows from the headworks
to the storage as follows:

b Option 1 - Utilises the existing collection tank for not only suction but for housing the pumps.
Installing submersible pumps in the tank would not pose a noise issue but would mean that
accessto the motors would rmean using a large crane. Vertical line shaft pumps could be
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used to locate the motars on the tank roof for easier access with noise covers used. A sump
under the tank may be reguired to ensure adeguate suction pressure.

P Option 2 - Uses a below ground well to house the pumps with a valve to regulate the level in
the well from the callection tank. The well wauld be in the order of 5m diameter to house 3
submersible pumps (2 duty/1 standby used for the purposes of the comparisan) of the size
reguired. The well is located as close as possible to the collection tank to reduce suction
pipewark. Adjustments to the layout may be possible to reduce this further. Pumps would be
easier to access than Optian 1.

b Option 3 - Needs a new above ground building to house the pumps. The only spare lacation
on the site forthe pumping station building was adopted (putting building closer to collection
tankwould again reduce suction pipewark cost) with horizaontal centrifugal pumps, either end
suction or horizontal split casing, and the switchboard inside. Thiswould be the easiest
option to maintain.

Cost estimates of each option and Met Present %alues (MP%'s), taking into account operation,
replacement and maintenance costs, were undertaken to compare the aptions (refer to
Appendix C for details). Mote thatthe capital cost estimates have an accuracy of 240% and are
to be used for comparison purposes only. A comparison of the options is shown in Table 3-6
below.

Tabhle3-6 Comparison of pump installation options

Option  Capital Cost ($M) % higher than NPV ($M) % higher than
Option 1 Option 1
1 1.15 - 1.63 -
2 1.98 72% 236 54%
3 1.48 29% 1.72 12%

Mote: T discount rate on MPY

As noted in the table above Option 2 has an estimated capital cost and NP much higher than
the other two options and was therefore excluded. Whilst the capital cost difference between
madifying the existing collection tank and constructing a new building to hause the pump made
Option 3 more expensive than Option 1, the lower operation, maintenance and replacement
costs associated with horizantal split case pumps when compared to submersible pumps bring
the MP%'s relatively close.

The other issue to consider in this comparison iswhether a water treatment plant at the
headwarks site is required into the future and whether the building to house the pumps could
also be used to locate some small water treatment equipment priar to any full treatment plant
caming on-line. [twould also be noted that from an operation perspective, NSC prefers dry
mounted pumps in a building.

O'ption 3 has therefore been adaopted for the concept design.
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3.8 Storage Embankment Options

A number of investigations into the siting of the storage and alignment options have previously
been performed by NSW Department of Public Works and Services (DPWS) (now NSYW Public
Warks — Project Management) and Woodward Clyde.

DPWS

Freliminary reconnaissance geological studies were undertaken by DPWS (DPWS, May 1995)
which considered a number of potential storage sites in the area outside of the Mambucca River
flood plain. Further evaluations of the alternate storage sites were undertaken (DPYWS, May
199B) which resulted in the selection of Site 2B as the preferred storage site.

Woodward Clyde

The site 2B storage alignment follows the ridge line of the abutments, and on the right abutment
deviates fram a straight line forming a kink in the alignment. A concern was raised that this kink
in the alignment could potentially induce a zone of stress concentration which would present a
rigk of embankment cracking under significant hydrostatic and/or seismic loading.

Three alternative alignments were identified and investigated which would allow the storage
alignment to be straightened as described below:

b 2C slightly upstream of the existing 2B alignment;
b 2D, slightly downstream of the existing 2B alignment; and
b 2E slightly upstream of the 2B alignment with a smaller kink.

Both alignments 2B and 2C represented a significant increase in earthworks volume and hence
a significant additional cost to the project, while alignment 20 could only provide a maximum
starage volume of 8000 ML, without a massive increase in earthwoark valume and cost.

As aresult, 2B was chosen as the preferred alternative and the following defensive design
featureswere proposed in the wicinity of the kink:

b Laocally increase the width of the filter zones;

b Locally flatten the embankment slopes increasing the upstream-downstrearm width of the
embankment zones.

3 8.1 Proposed Alignment

Forthe current design, alignment 28 has been modified by introducing a gradual bend to
replace the kink proposed above. The curve was incorporated to eliminate any stresses that
would have been introduced with the kink, and therefore no local widening ar flattening of the
embankment slopes is required, thereby reducing the total earthworks and hence cost.

A detailed topographical survey of the proposed storage embankment area and entire
inundation area was performed by Mewnharm Karl Weir and Partners in 2003/09 for the
FProposal. Four options were considered for the alignment of the storage embankment by
optimising the earthwarks,

The options and their configuration are illustrated in Figure 3-4.
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39 Spillway

The spillway for the storage would be designed far a maximum peak discharge of 53 meis,
which is the peak outflow calculated for the PMF in the Preliminary Dam Break Study (GHD
2009, Two options were investigated for the spillway design. The first option is a drop inlet pipe
spillveay and the alternative is an open channel spillway.

Drop Inlet Pipe and Emergency Spillway

The drop inlet spillway comprises an inlet riser, a pipe through the embankment with an energy
dissipater downstream, and an emergency spillway.

Forthe drop inlet spillway locations on both the left and right abutments of the storage were
considered. The left abutment alignment would require less excavation and a smaller length of
pipe but would require a energy dissipater into a apen concrete channel to turn the flow towards
the river. In addition a stilling basing would be required at the end of the channel to release flow
into the river. In comparisaon a drap inlet spillway location on the right abutment would require a
langer pipe but only a single energy dissipation structure to release flows into the river.

Open Channel Spilhway

The second and proposed option investigated is a reinforced concrete open channel spillway
with a width of 16 m. The crest of the spillway is located at BL 33.1 m on the right hand bank,
discharging through a stilling basin into a gully at the downstream toe, leading back to Bowra
Creek. The open channel spillway would be founded on residual phyllite.

To prevent uplift of the spillway, an under-drain system is incorparated inta the slab of the
spillway using 100 mm diameter slotted PYC pipes. The pipes are surrounded by free draining
gravelfor the draining system. The transverse drains are spaced at 12 m spacing along the
spillway, about 1 m downstream of the transverse construction joints. Three rows of longitudinal
drains, one on each side of the spillway and one in the middle would link the transverse drains
and discharge underground water inta the stilling basin. Both transverse and longitudinal drains
would have clean-out points to prevent blockage in the drainage system.

3.10 Inlet and Cutlet Works

3101 Inlet Works

A B00 mm diameter inlet pipe is proposed to enter the storage through the embankment at a
location below the spillway. The inlet pipe would discharge at RL 35 m and would have an
energy dissipater and a rip rap lined channel to contral erosion.

3.10.2 Outlet Works

Intake Tower

Both dry and wet towers options were considered for concept design. A wet tower is favoured
over a dry intake structure due to the height of the tower for any future rising of the storage
crest. Thicker concrete sections would be required to resist hydrostatic pressure in the case of a
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dry tower. In addition a dry tower would require more pipewark, valves and a larger access
bridge.

Forthe wet tower, two different options for the outlet works were considered.

The first was a vertical concrete intake tower located at the upstream toe of chainage 80. The
intake tower would be awet tower with intake pipe at RL30 m and 25 m. Intake of water would
be controlled by opening of slide gates from the intake control tower,

The second option investigated was a concrete leaning tower located on the upstream
ermbankment at chainage 80, The leaning tower would also be a wet intake tawer with 2 intake

levels as for the vertical tower.

Advantages of the leaning tower include less excavation asthe leaning tower does not need to
be founded on good rock. Alsao, the control tawer for operating the slide gate can be located on
the crest ofthe storage embankment, whereas for the vertical tower required an access bridge
to be built fram the crest ta the control tower.

But due to the upstream slope of 1:3 of the starage embankment, the total length of the leaning
intake structure would be 73 m. Thiswould require significantly much more concrete than the
vertical tower and would push up the construction cost. Thus the wertical tower was selected for
the intake structure.

Outlet Pipe

A 1000 mm diameter pipe is required for the outlet pipe due to requirement of emergency
dewatering based on the US Bureau of Reclamation ACER Technical Memorandurm 3.
Dewatering time is based on a flow speed of 3 m/s.

The outlet pipe would be located at EL 17 m and would be connected to the valve chamber at
the downstream end where it would be connected to the collection tank. Underneath the storage
ermbankment, the outlet pipe would be encased in reinforced concrete.

3.1 Storage Access Road Options

Three alternative routes are available to gain access to the storage site. The alternatives are
shown in Figure 3-5.

Foad A(Bobo Road) is the eastern access road off Yalla Road and Road Bis the westarmn
access road off Bellingen Hoad. Roads A and B are referred to as the eastern and westaern
ends of the East-West Link Road which is currently classified as a Crown RHoad.

The third access route iz a 10m wide Right of Carriageway (ROC) created owver Pt5in DF
1076377, The ROC has a length of 935m from Bellingen Road to the northwestern carmer of
Lot B, which is owned by NSC as part of the storage site. The route of the ROC generally
follows the existing track to the house on Pt 5 owned by Ussher. Beyond the house the ROC
appears to be unformed. Due to the limited width of the ROC it appears that itwas acquired in
order to provide access for occasional maintenance. For construction of the storage a wider
road reserve is required in order to provide access for two-way traffic by heavy vehicles.
Consequently, no further consideration was given to use of the ROC for access to the starage
site for general construction activities.

324 Mambucza District Wigter Supply Augmentation 22 433G
Bowraville OffRiver Storage and Associate d Works
Ermirenmental impact Satement



A e ] W
Pk .Il-_ﬂm_q.u GO PR O P ST L 0 L UIHIA A T O RO D A T D SR Y N O P s T S ST D R LD R R MW
1f] |

N WF mET TEE) Km0 I oy o
AIRVERUSINT ][I 14D w10 R T 0 LU P S O LU ] LN
1Ry U] |3 ooy ey Lol o doy
Ry eIy | 3 S
AR FRDY RS 1 | e——
[/ ] oeFr (/]9 ofr RO
ITEG=) Evi=l Ooosk

laguny gor




p—
I—

3.11.1 Eastern Access Route from Valla Road

The shortest route to the storage site is from“alla Road along the existing Crown Road
Feserve, 2.5kmfrom Rodeo Drive  to an area, which could be used as a public viewing and
turning circle approximately 900m from %alla Road.

M=C would be obligated to dedicate the access road to the public. The existing ROC created
under DP 1092320 relies upon the existing Crown Road to provide legal access to Lot 2 DP
1076377, which would atherwise be landlocked. The ROC joins the Crown Road at the eastern
boundary of Por 183 approximately 720m from Yalla Road. The upgraded access road for
public access could be terminated at this point and an “internal” access provided for
maintenance purposes beyond this point to the storage infrastructure,

A preliminary design has been completed for upgrading of the existing Crown Road as it is
currently unsuitable for a higher level of use. The design indicate s that the characteristics of the
road would be as fallows:

p Length from “alla Road to turning circle = 900m

b Hoad formation width =8, containing 2 » 3m lanes;

P Maximum longitudinal grade = 2%;

P Average total width including cut and fill batters = 22m;

P Maximum width of formation for roadway including cut and fill batters = 30m;
P Parking and turning area approximately 120m x 25m;

The preliminary access road design continues past the wiewing area to a paint below the
storage embankment approximately 1,900m from “alla Boad. It is assumed that NSC would
install security gates at the end of the viewing area, approximately 1040m from Yalla Rd to
restrict public access. Approximately 300m past the anticipated limit of public access, provisian
has been made for access connection directly to Lot 2 DP 10923200 This would permit the
existing ROC to be expunged provided the property owner agreed and provision was made for
the owner and visitors to traverse the "non-public” section of the access road.

3.11.2 Western Access Route from Bellingen Road

The alternatve western access route is via the same Crown Road, which intersects Bellingen
Foad 2.5km from High St At present the Crown Road is used for accessto a dwelling on Lot 1
OF 1033234, which iz approximately 500 m from Bellingen Foad. The road reserve follows the
boundary of Lot 1 for 955m before tuming northwards and easterly within Lat 1 to meet the
boundary of land acquired by NSC being Lot2. The additional length of roadway within the
forestarea on Lot 1 is approximately 450m. Immediately upan reaching the boundary of the
starage site a 135" right turn is required to avaoid the storage area and travel 200m south to the
end of the Stage 2 embankment.

From an engineering perspective, it would appear that use of the Crown Road to access the
starage site for construction waould result in fewer environmental impacts as the surrounding
forest area does not contain mature vegetation as it has been logged and replanted. The turn
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atthe boundary of the storage site may prove to be an impasse due to the limited turning radius
available based upon the anticipated area to be inundated if the Stage 2 embankment is
constructed.

In addition, the limited area of land available is compounded by the steep slope of the area.
olopes of 25% appear to be typical inwhich it would be desired to construct the visitor and
observation area. [t would also have to be substantially within the area which would be
inundated by the Stage 2 waorks, Consequently, due to the limited site area, and the need to
construct a Crown Road, which is currently not constructed, ar in use, the western access does
not appear to be suitable for long term access to the storage site.

3113 Proposed Route

The concept design investigation into an appropriate access to the storage site has revealed
that the eastern access route from “alla Hoad would be the most environmentally and cost
effective option.

Advice received fram the Department of Lands indicated that it would be expected that NSC
would acquire part of the Crown road within the area of the State Forest at the same time as the
acquisition process required for the State Forest.

Following acguisition, MSC would be expected to dedicate the storage access road as a public
road. Generally it would be anticipated that any new public road apening and dedication to
MNSC would be constructed to a sealed standard with details subject to detaied design and
acceptance by NSC. MSC's DCP 4 — Subdivision, together with NSC's Aus-Spec speciication
and relevant Austroads specifications would be the basis of preparing a design for consideration
and approval by NSC.

3.12 Destratification Options

Wwater storage resemvoirs have a tendency to 'stratify’ during warmer weather, whereby an upper
lavyer of water is heated by the sun, whilst a lower layer remains at a lower temperature. This
effect results in a lower layer of water that does not mix with the upper layer, and over time the
oxygen levels are depleted. This in turn can result in iran, manganese and other impurities
being released into the watar. Later in the summerwhen the surface layer cools, the water
‘destratifies’ (mixes), and the poorer quality water from the lower levels mixes with the upper
layer, cambining the two inta a single layer of lower quality water.

Itis therefore narmal practice to provide some form of artificial mixing system, to seek to avoid
the initial stratfication of the water body.

3.12.1  Anrificial Mizing

There are two primary methods to de stratify reservoirs, either by mechanical means with a large
prapeller (or impeller) or by pneumatic means such as a bubble plume aeratar (Lyall & Macoun
1998). Examples of impeller systems implemented in Australia are the Manly Storage and
sooley Storage in NSW (R 20000 Impeller systems operate by pumping a portion of the surface
waters into the hypalimnion. This serves to contral algae through decreasing light availability
(purmp algae to depth) and decreasing the residence time of algae in the surface layer.
Impellers have been configured to promote horizontal and verical mixing. Some success has
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been reparted for impellers that promote horizontal mixing. Howewer, wertical impellers have
proved highly successful in depriving algae of light availability in smaller capacity reservoirs of
order 1 200 ML (Kirke 2001). The promotion of top-down circulation with the vertical impeller
systems can control blue-green algae growth through instantaneous pressure changes and
turbulent flows (Elliott and Margan 200E).

Technology for implementing impeller systerms in Australian storages has been developed by
WEARS Australia. The WEAR S Surface Mounted Destratification Impeller (ShDI) systeam has
been successfully applied in smaller reservairs such asthe Medway Storage an the Southern
Tablelands Mew South Wales, (1300 ML capacity), and the Happy Valley and Myponga
Feservairs in South Australia WMWEARS 2008). The system consists of a slow rotating impeller
that pusheswarmer, aerated surface water to the bottoarn to destratify the storage. With a 4-8
kKW mechanical circulation systern this systerm has much lower energy requirements than bubble
plume destratification systems. Once a uniform temperature profile is established the static
head is reduced thereby lowering the required power for the systerm (Morgan and Elliott 200B).
Further, energy reductions are achieved through the programmable electronics that enable the
impeller speed to be set and controlled such that flow rates match storage capacities (Morgan
and Elliott 2006). Successful results have been reported in a reservaoir approximately twice the
size of the potential future 14 GL Of-River Storage (30.5 GL in Morgan and Elliott 20067, A
potential advantage of the surface impeller system over a bubble plume destratification system
is the lower operating costs. However, the reliability of hardware, public access, liability and the
number of impellers needed to achieve algal management criteria are uncertain (CSIR0 2000

Similar to the impeller system, bubble plume destratification aimsto mix the water body so that
the typicaltemperature gradient and corresponding dissolved oxygen stratification (ie. anoxia
or low oxygen in the hypolimnion) is improved. Bubble plume destratification aims to manage
algalblooms through several mechanisms, namely:

b Through deepening the surface layer (epilimnion) through erosion of the thermocline,
phytoplankton are transported deeper into the water colurmn with concomitantly less light
and thus photosynthesis and growth are reduced; and

b Through reducing the flux of dissolved nutrients that are released from the sediments by
increasing oxygen atthe sedimentwater interface. Hence, lower nutrient levels also restrict
algal growth through phosphorus andfor nitragen limitation.

If bubble plume destratification systems are sized too small and not effective in breaking down
thermal stratification and deepening the epilimnion, it can be an effective manner to entrain
nutrients frorm the bottom waters and transport therm to the surface waters and making them
available for algal growth (Kirke and Gezawy 195977, having a further negative impact on water
guality.

3.12.2 Comparison of Options

A comparison of the withdrawals for both water supply and environmental rele ases for all three
cases (baseline case, bubble plume and surface impeller artificial mixing systems) for a range of
water quality parameters was undertaken. These comparisons indicate:

b The baseline simulation often predicts cold water pollution for environmental releases
whereas artificial mixing yields an appropriate seasonal temperature distribution;
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p Dissolved oxygen levels are consistently elevated with artificial mixing, whereas the single
withdrawal depth strategy of the baseline case can attimes yield anoxic water; and

b Elevated nutrient and metal levels are withdrawn for water supply and environmental
releases for the baseline case relative to the artificial mixing simulations.

In shartthe artificial mixing strategies generally provide more consistent and improved water
guality relative to the baseline sirmulation for both water supply and environmental releases.

Asg extraction for water supply and environmental releases are neither sufficient in terms of
guantity naor temporal consistency to manage water guality in the entire storage, a selective
withdrawal strategy via a multi-level offtake is not recommended. On the basis of water quality
simulations, an artificial mixing strategy is recammended to maintain water quality for this
relatively small oft-river storage. Both surface impeller mechanical mixing and bubble plume
destratification systems are effective strategies to maintain good water quality in the proposed
off-river storage. Itis likely that the bubble plume destratification system would hawve higher
operational costs to run an air compressar relative to the moare energy efficient surface impeller,
but capital expenditure is likely to be lower.

Both destratification strategies, if designed apprapriately, would provide:
p  Continuouswell-mixed conditions;

P Continuous oxic water column with substantially reduced nutrient and metal levels in the
bottom waters, and withdrawals for water supply and environmental flows;

b FPrevention of cold water pollution frarm environmental releases; and

p  Decreased algal levels in the surface waters.

Artificial mixing would also mitigate against poor water quality that can potentially develop
during the initial filling and operation of the reservoir during decompostion of the large arganic
pool over the surface and within the soils of the region to be inundated by the storage. An
ovendiew of the predicted water quality of the 4 generic cases considered here is provided in
Table 3-7.
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Table 3.7 Comparison of representative water gquality values of withdrawals and
environmental releases

Case3 - NHo Cased -

Case1-Ho Case 2 —

Parameter  Adfciol - Adificial Mg Tor  ising or
: : New Storage  Mew Storage

Eglllit?giter fes Mo fes Mo

DO [magdl) 0-5§ g 0-5 g

pH ~7 ~B B-7.5 fh848

T3S (maiL) = ~1 ~3 ~3

TM (gL 0.30.7 0.3 1-8 a7

TP {mgfL) 0.04-0.1 0.0z 1-2 02

Chla ug/l) 25 5-10 10-60 20-30

TFe (mg/L) 0.5-3 0.1-0.2 0-5 0.1-04

T {rngfl) 0.1-1 0.05 0-4 0102

Capital costs for the surface impeller systemis in the order of $200,000-$300,000 with energy
costs of approximately %5 000-510,000 per year.

Forthe bubble plurme destratification system the capital costis likely to be lower, around
$100,000, but aperational costs (power, maintenance, operator visits) would likely be greater,
approximately $20,000 per year.

3123 Proposed Option

In shart, both destratification systems have comparable capital and operational costs. The
bubble plurme system isrecommended on the basis of proven effectiveness and reliability in
nurmerous Australian reservoirs. However, the surface impeller system's reliability needs to be
addressed and the energy saving more fully evaluated during detailed design. It is noted that
the bubble plume systern needs to be installed prior to commencing filling of the storage,
whereas the surface impeller systern can be retrofitte d after filling.

Wwater guality maonitoring of groundwater inputs into the storage would be collected regularly
(e.g. monthly to quarterly) to allow improved estimates of current loads into the reservoir. In-
storage and withdrawal water quality monitoring is recommended to assess the pedformance of
management strategies and to track the long-term behaviour of this future water supply storage.
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4 Description of the Proposal

This Chapter provides an overview of the Proposal and the exiding infrastructure within the
study area, a detailed deachption of the key slements of the Proposal, the anticipated
technigues and methodologies to be wsed during construchion and the aperational requirements
and systems of the Proposal

4.1 Proposal Objectives

The principal objectives of the Proposal are:

p Enhance the security of water supply in the Mambucca LGA to avoid the prospect of a supply
failure;

b Adding headwork capacity to meet a projected population and demand of 20 000 people and
3 200mMLS A respectively,

b Comply with the NEW Walter Wanagement Act 2000 by explicitly allowing for the
maintenance of environmental flows in Mambucca River past the extraction zone and
applying adaptive management principles for the Proposal; and

p Ensurethe guality of the stored water is managed to current best practice standards, to
reduce the likelihood of the need for a water filtration plant in the future.

4.2 Overview of Proposal

The Proposal involves enhancing the existing Mambucca River and South Creek water sources
to deliver up to 40ML/day of additional water to & new storage located on the headwaters of
Bowra Creek for use during low river flaw periods. The key elements of the Proposal are as
follows:

Component Description

Expanded Borefield The existing borefield would he expanded with the construction of
15 additional bores and associated pipelines along the
Mambucca River and 9 nesy bores and associated pipelines along
South Creek, with interconnection with the existing horefield to
allowy flexibility in pumping sources. The system is planned to
have a pumping capacity of up to 40 Liday to the storage in
addition to the 17MLday required for the future MOWWSS demand.
Extrac ation of groundwater would be monitored via an adaptive
management framewark,

ey Headwiorks It i proposed to construct & nes 40M Liday high it pumping
station near the existing horefield collection tank to transfer water
to the storage. A new collection tank (016 ML) would also bhe
required to store extracted water prior to being pumped to the
storage.
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Component Description

Tranger Pipeline Approximatel 2,000 mof G00mm diameter pipeline would be
required to connect the new headwarks to the gorage.

Off-River Starage A new off-river storage is proposed on the head waters of Bowra
Creek with a capacity of 5,900 ML but with the provision far
foundations to provide for a 14,000 ML storage in the future. The
storage would consist of an earth embankiment with a crest width
of 7.7 metres &t EL 40,1 mAHD. The storage would be filled from
groundwater adjacent to the Mambucca River and South Creek
with all infloves fram the Bowra Creel catchiment heing released
for environmental flowes, The storage would also incorparate an
aeration and miking destratification systemto control stored water

i ality.

S il haay An open channel spilbiay has been designed to a width of 16
metres for the maximum peak discharge of 58 il s,

The outlet of the spillwsay wiould be located at BL 381 man the
tright hand hank, discharging through a stilling basin into a quily &t
the downstreamtoe, leading back to Bowra Creek,

h Llti-1ev el off-take A mutti-1ew el off-take structure with ofFtakes at least at RL 32m
and RL 24 m is proposed. The first levelwould he at about 6 m
helow the Full Supply Level of 38.1 m, while the second lev el
would be just belowthe level where no more water can be drawn
off. Thisisto ensure the bed quality water is released fromthe
storage.

pgrade of Bobo Road It is proposed that Bobo Road be upograded to allow for both the
construction of the storage and its future operation.

Wegetation Clearing Approximatel 80 ha of land would require clearing for the
5, 800M L storage inundation area and ancillary warks (e.q. roads,
pipelines). The inundation area is presently part of the Yiewmont
State Forest and is subject to sustainahle forestry operations. All
harvestable timber within the acquisition area Gapprox. 40%:0
woulld be removed under existing DI &l approvals.

Fish Passage and Bank Provision would be made far a fish ladder acrossthe existing

Stahilisation Works pipeline on the Mambucca River to improve fish passage. Bank
stabilisation works at select locations would also be undertaken to
provide further security to the expanded borefield into the future.

4.2 Mambucza District Wigter Supply Augmentation 22 433G
Bowraville OffRiver Storage and Associate d Works
Ermirenmental impact Satement



p—
I—

Component Description

Acguistions Easements The Proposal requires the acquisition of approximately 220ha of
Wiewemnont State Fored to accommodate the off-river starage.
Easementswould also be required over all of the infrastructure
within private property. A 5 metre wide easerment for the full
length of the harefield and transfer pipelines would be required as
part of the Proposal for access and future maintenance. Ay
acouisitions would be undertaken in consuttation with
landowners, in accardance with the terms of the Land Acquistion
(st Terms Cormpensation) Aot 1997

Ancillary Works The existing electricity network would need to be augmented to
provide posvwer to the relevant facilities. The Proposal wwould also
require an extension to the existing telemetry system to
accommodate the new facilties and modify the existing control
[0 gr A,

Figure 4-1 illustrate s the proposed infrastructure as part of the Proposal.

4.3 Existing Infrastructure

431 Headworks

The Mambucca water supply headwoarks infrastructure is located adjacent to the Mambucca
River near Bowraville. It comprises bare pumps, bore delivery pipelines, raw water collection
tank, water treatment facility, high lift pumping station and delivery pressure main.

Eight bores (Mos2,3, 4, 6,7 ,8,% and 10) are located along the Mambucca River, with six
having a capacity of around 30LYs and two 550/, providing a nominal total of 250075 (25MLA).
The pumps are connected into a pipeline network with 150mm pipes running fromthe bores to
connect to larger trunk mains which vary in size from 300 to 375mm. Bores3 and 10 are the
newest and these connect to a separate 375mm pipeline.

The bores pump to a collection tank at the water treatment facility (WTF) located on an elev ated
area above the river flats. Priorto entering the tank, the two 375mm pipelines connect into a
cammoan section of 375mm pipe in which a flow measuring device is located.

Lime and fluoride are dosed into the inlet pipe before entering the top entry collection tank. The
lime dosing is for pH contral and fluoride iz added to the tank for dental health benefits,
Chlarine for disinfectian, in the form of sodium hypochlorite, is injected into the tank autlet pipe.

Treated water is directed by gravity to a nearby high lift purnping station which transfers the
water through a pipeline to the Bowraville balance tanks and the Bowraville service reservair,
Carbon dioxide is injected into the pumping station delivery pipe for water softhess correction.
From the balance tanks the weater is distributed throughout the Shire.

Dluring the winter period, ane high lit pump is adequate to supply demand. In the warmer
periods two pumps are often required. Three pumps cannot be operated together because of a
limitation on the power supply to the site.
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The site has become slightly congested as it has expanded from the ariginal scheme. This has
resulted in a mixture of buildings of different ages and construction, and hence appearance.

The buildings and structures are:
¥ Collection tank;

p hlain building constructed of brick and housing the fluaride room, chlarination room and
labaratory,

b Storeroom — constructed of concrete blocks. Houses the air compressor for the lime silo;

b Store shed — constructed of brick and housesthe mower and spare parts, and contains the
W and hand basin;

¥ Lime silo = has a small metal shed atthe base;
b Carbon dioxide storage vessel, and

b High Lift Fumping Station — part concrete with metal clad embankments and roof.

43.2 Existing Borefield

Location

The existing barefield i lacated on the Marth Arm of the Nambucca River approximately B00m
upstream of Lanes Bridge at Bowraville. The borefield consists of eight production bores
installed between 1963 and 1932, The production bores were installed in the Mambucca River
alluviurm to depths of between 86 and 13.5m.

Bores

The bores are distributed along the flats either side of the Mambucca River. Concrete pits house
the pump discharge pipes and valves. The pits are covered with checker plate lids. The
switchboard is located on an elevated platform an the adjacent power pole to keep it above the

100 year ARl flood level. The typical bare arrangement is shown in Figure 4-1 below.

Figure4-1 Typical bore arrangement
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Pumps

The lacation and production rates (from Hydroilex maodelling data) far the existing bores are
surmmmarised in Table 4-1 below.

Tabled4-1 Existing Bore Capacities

Max Bore Production

Pump C apacity

{L/s} (K. /day)
FB2 435824 BE10842 33.0 2,841
FB2 435662 BGE10843 233 2,013
FB4 435741 BE107a0 281 2,428
FBE& 435801 BE10T25 334 2,886
FBY 435814 BAE10954 26.1 2,255
FBa 4358713 BE106E3 537 4 640
FBY 435731 BE11047 anT 3,516
FB10 435824 BE11123 56.0 4,338
M AKIM UM CAPACITY - 8 wells 2943 26437
Pipelines

The pump discharge pipes are all 150mm and the start of the pipe can be seen fram the valve
pit. The pipe diameters include 150mm (immediately at the bores), 200, 225,300 and 375mm.
haterials are generally LIPYC Class 9, AC and Class C Epoxy Pipe.

Three production bares (Bores No. 2, 7 &8) are located on the east side and 5 production
bores (Bores Mo, 3,4,6,8 &9 are located on the west side of the Nambucca River (refer
Figure 4-11. There is an existing 12-inch (300mm) diameter AC pipe crossing under the
Mambucca River between Bores” and 4 and a 300mm diameter uP%C pipe crossing near Bare
10. Both pipeline crossings are concrete encased.

4.4 Proposed Infrastructure

441 Proposed Storage Embhankment

General Dimension

The proposed storage consists of a crest width of 7.7 metres at EL 40.1 m AHD. The proposed
starage consists primarily of a central clay core with a downstream and upstream shell. The
upstream slope would be 1 in 3 while downstream slope would be 1 in 2.5 with a rock toe at the
downstream face. A chimney drain is located at the interface with the core and the downstream
shoulder to act as afilter between the clay core and the shell. The clay core has an upstream
slope of 0.25 in 1 and would be verical at the downstream side. The clay core is tilted at 45° at
the top to facilitate raising of the starage in the future. A horizontal drainage blanket is also
proposed between the foundation and down strearm shoulder to ensure that seepage water does
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not build up within this part of the embankment. Figure 4-2 illustrates the proposed layout of the
storage design, whilst Figure 4-3 shows the cross sections of the storage design.

—
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Figure4-3 Layout of Storage Design

SECTICN &

Figured4-4 Cross Sections of Storage Design

Foundation

For the foundation of the storage on the flanks, alltopsoil and colluvium would be stripped =such
thatthe storage embankment is founded on weathered phyllite. On the left and right abutments,
it is anticipated that about 1 metre of stripping would be required. In the river channel, the
embankmentwould be founded on deeper colluvium and alluwium below the upper few metres
of softer soil. The consistency of the colluvium and alluvium encountered below the upper few
metres is generally stiff to very stiff, thus making t sufficient for founding purposes.

Material

Based on the investigation carried out on site, material for the clay core and residual fill can be
sourced from within the storage site. Table 4-2 shows the quantities for each materal required
for the construction of the embankment.

Tahle4-2 Material for Embankment

Description Estimated Quantities

')

Zone 1 Colluvial Clay (Core + Cut-off) A6,800

Lone 2 Sand Filter 21,000

fone 3 RFesidual Fil 295 100

fone d Lipstream Rip Rap 18,900

Laone & Downstream Toe Rock 1,600

Zone 6 Fock 320
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Sand filter material, upstream rip rap and downstream toe rock would need to be sourced
lacally.

Proposed Spillway

The open channel spilhway for the storage would be designed with a width of 16 metres far a
maximum peak discharge fram the storage during a Probable Maximum Precipitation of 5Bms.

The outlet of the spillway would be located at RL33.1 moan the right hand bank, discharging
through a stilling basin into a gully at the downstream toe, leading back to Bawra Creek. The
open channel spillway would be founded on residual phyllite. The average depth of excavation
is around 2.5 m to strip off the overlying colluviam.

To prevent uplift of the spillway, an under-drain system is required beneath the slab of the
spiltway. A 100 mm diameter slotted PYC drainage network surrounded by free draining gravel
is proposed. The transverse drainswould be spaced at 12 m centres along the spillvay, about 1
m downstream of the transverse construction joints. Three lines of longitudinal drains, one an
each side of the spillway and ane in the centre would link the transverse drains and discharge
seepage water into the stilling basin. Both transverse and longitudinal drains would have clean-
out pointsto enable maintenance of the drainage system.

Proposed Intake Structure

A BO00 mm diameter inlet pipe is proposed to enter the reservoir through the embankment at a
lacation below the spillway. The inlet pipe would discharge at RL 35 m and would have an
energy dissipater and a concrete lined channelto control erosion.

The alignment of the inlet pipework and the location of the energy dissipater and lined channel
iz shown in Figure 4-3.

Proposed QOutlet Works

Awet tower, located within the storage, is proposed for the outlet works. The tower would be a
veartical concrete intake tower located at the upstreamtoe at chainage 80 (refer Figure 4-4). The
tower would have at least2 levels of intakes at BL 32 m and RL 24 m. The first level of intake is
aboutb mbelow the Full Supply Level of 38.1 m, while the second level is just below the level
where na mare water can be drawn off.

Water would generally be drawn fraom the outlet nearer to the storage surface, where generally
the best water guality is available. In the event that the water at the top layer is over populated
with algae, water would be drawn from the lower level

Intake of water would be controlled by apening of slide gates on the intake contral tower. The
intake control tower at the top of the intake structure would house the pulling mechanism of the
slide gates.

A1,000 mm diameter pipe is required for the outlet pipe due to requirement of transparent flows
to Bowra Creek, The outlet pipe would be located at an BL of 17 m and would be connected to
the wvalve chamber at the downstream end where it would be connected ta the collection tank at
the headwarks. Underneath the storage embankment, the outlet pipe would be encased in
reinfarced concrete.
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Proposed Apron and Dissipater

To reduce flow velocity downstream of the spillway and to reduce the risk of scouring Bowra
Creek and undermining the downstream toe of the storage | a forced hydraulic jump stilling basin
has been adopted (refer Figure 4-3).

Proposed Storage Inundation

The storage would inundate approximately 75 ha at full storage level (FSL). The inundation
area at FSL and a buffer zone is based on the peak surface water levelreached during a 1 in
100 AEF flood. A comparison of modelled 1 in 100 AEF flaod with and without the starage
indicates that there would be no significant change to the extent of flooding beyond the
upstream limit of storage.

Stage-Yolume-Area Relation

Dead storage is required to prevent negative pressuresin the pipeline when gravitating from the
storage to the collection tank. The 9.5m of dead storage equates to 650 ML ar approximately
0.8 on the storage embankment height. The stage-area-volume relations are shown in Table
4-3.

Tabled4-3 Stage-area-volume relation

Elevaion {m AHD) Area {rn’} Storage Yolume (ML)  Awvailable Yolume (ML)
16.5 1] 0 0
17 734 197 0
18 10,356 6,461 0
14 26,817 258 4 0
20 44 TEY 60T 0
21 B3,334 1147 0
22 83,922 187.7 0
23 108,516 2835 0
24 143,537 407.6 0
25 175,440 5691 0
26 206,304 759.3 113.6
27 246,484 4892 336
28 285 A54 1,2584.9 G092
29 323,247 1,560.1 914.4
a0 363,70 1,903.3 1,247.6
) 402184 22867 1,641.0
32 435 730 2,707.3 2 061.6
33 478,510 3, 1666 2,520.9
34 519,791 3,664 2 30195
34 861,117 4,206.0 3,860.4
36 B02,Tad 47878 41421
ar G47 6594 84137 4,768.0
g GRS 634 6,082 4 5,436.7
a4 731,418 B,793.5 6,147.8
40 772 858 7,545 4 6, 899.7

Seepage

seepage analyses have been carried out for the Proposal The purpose of conducting seepage
analyses is to estimate the seepage through the storage embankment and its foundation. The
analysis has assumed a FSL of EL38.1 m.

The result of the seepage analysis under steady state condition is summarised in Table 4-4.
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Tabled4-4 Summary of Total Seepage

Total seepage through storage Total seepage through D/'S storage
core foundation
Lisec ML/a Lisec ML'a
2.549 atr 1.73 a4 6

It is therefore expected that up to 136.3 MLUYannurm would pass through and under the
embankment into the downstream Bowra Creek.

Freeboard

A minimurn freeboard would be required to accommodate waves generated by prevailing wind
conditions. Aminimum dry freeboard of 440 mm was calculated. This was based upon a wind
fetch of 2.2 km, average water depth of 22 m, 3H:1% rip rap protected upstream slape, and
wave height of 320 mm. The flood levelfar a PMP event is 39.65 m. Given that the crest level
is 401 m, the crest would be constructed to cater for the required freeboard.

442 ProposedBorefields

The layout of the proposed bores and collection system is shown in Figure 4-4. Minor
adjustments to Hydroilex's original borefield layout were made in order to mave same of the
proposed bores away from unstable riverbank conditions and away from cultural heritage sites,
The proposed bares would be installed to between 10 and 15 metres deep depending upan
location and capacity.

Production Cap acity of the Propos ed Borefields

The anticipated maximum production rates for the existing and proposed bores are summarized
in Table 4-5.
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Table4-5 Production Capacities

Pumping Capacity

Lis | ML 10.25d ay
Marth Arm (Baore 4) 25 216 0.54
Horth Armm (Bores 33-349) 154 13.30 3.33
Morth Arm (Bores 16-21 + TB1) 150 12.96 3.24
South Arm (Bores 24-28, 14-15, EFB1-2 131 11.32 2.83
Total for new bores (24 wells) 460 39.74 9.94
Total for existing bores (8 wells) 295 25.43 B.26
Grand Total (32 wells) 755 6517 16.249

44.3 Proposed Borefield Collection Network

B orefield Modelling

The borefield collection netwark was modelled by GHD using WaterCAD. The pipes and pumps
have been designed so that all bores can be run simultaneously, or as a group of bores without
exceeding pump capacities or scour velocities in the pipes.

Under normal operating procedures, the existing boarefield collection network would not connect
into the proposed borefield collection system prior to discharging into the collection tank, and
therefore the new borefield network has minimal effect on the existing bore pumps or pipes.

The existing bores can be pumped inta the new pipeline by apening a valve near Bare No. 3 (for
existing bores on the western bank of the Nambucca River) or a valve near Bore No. 7 (for the
existing bares an the eastern bank of the Mambucca River).

Pipeline Route Alignment

The concept route alignment has been produced using the borefield concept developed by
Hydraoilex, aerial photagraphy, limited survey and a numerical groundwater model. The actual
positions of the bares on site would need to be confirrmed during detailed design. The position of
the bores may change by up to 10m, which in turn would affect the route alignment but would
nat affect the averall borefield concept design.

On-going consultation would be required with the affected property owners The alignment may
need to be revised slightly following these negotiations.

MNorth Arm Bores

The pipeline to service the 15 additional bores alang the Mambucea Riverwould extend from the
pumping station in a south-westerly and cross the Nambucca River(via underboring) at the
existing pipeline crossing before heading in a north-west direction across Lot 4 DP Y86358 and
the boundary of Lot 1 DF 783540, From this location the pipeline would run in a nartherly
direction before crossing Lot 1 OP 788540, The pipeline would run parallel to the Mambucca
River but some 120 metres away fram the top of the bank across Lot 2 DP 758540 before
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reaching the proposed bores on Lot 463 DP 710433, The pipeline would cross the Mambucca
River (via underboring) at the north-western comer of Lot 463 DF 710439 before running
parallel with the northern bank of the river on Lot 326 DF 777074 and Lot 2 DF 1073580

Approximately 1,840m of 150 to 400mm of pipeline across three properies would be required to
connect the bores on the Morth Arm to the junction with the pipeline from South Creek. The
pipeline and bores would traverse existing pasture land with no requirerment for the removal of
veyetation.

Approximately 460m of 500 mm pipe would be required from the junction to the Collection Tank
atthe headworks site. The pipeline and bores would traverse existing pasture land with no
requirerment for the removal of native vegetation. The pipeline would be installed along existing
easements where practical, but there would still be an impact on 2 praperties and the
requirernent for an 80m underbore under the Nambucca River. The pipeline is not expected to
impact the viability of the properties affected.

The existing bores can connect to the new pipeline on both the eastern and western side of the
Mambucca River to increase the security of supply from the borefield s,

South Creak Bores

The pipeline to service the 9 additional bores along South Creek would extend from Lot 1 DP
788540 in a southerly direction along Borefield Hoad before reaching Morth Arm Road, Fram
here it would head in an easterly direction along the existing road reserve towards South Creek
Frior ta reaching South Creek, the pipeline would branch in both a northerly and southerly
direction serving 1 bore to the north and B8 bores to the south respectively.

Approximately 2 300m of 150 to 400mmwater main is required to connect the bores on South
Creek to the junction with the Marth Arm bores. The pipeline and bores would traverse existing
pasture land with no requirement for the removal of native vegetation. Only two properties
would be impacted and the remainder of the pipeline would be located within the right of way or
existing easements. The pipeline is not expected to impact the viability of the properties
affected.

Pipe Materials

FPipaline

The barefield collection pipeline would be either polyinyl chloride modified (P%C-M) or ductile
iron cerment lined (DICL) with a pressure rating of PN20. The pipe would have a nominal
diameter range of between 150mm to 500mm depending on the distance from the headwarks.

Well Head

Configuration

At each baore pump location, the wellhead configuration would be as follows:
b Bore pump with casing;
¥ Teewith air release valve;

¥ Check valve;
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b Pressure gauge and flowmeter (both would be linked back to telemetry along with bore pump
dry-running level sensar);

¥ Sluicevalve; and

¥ Pit with lockable lid.

Well Head Protaction

Each welhead needs protection from damage fram bath vertical loads {i.e. farm machinery) and
sedirment from floodwaters. To provide greater protection from vertical loads, the top of the
valve pit shall =it around 300mm proud of the ground surface to minimise the chance of
machinery driving aver it. This is preferred to designing a heavy trafficable pit lid that would be
difficult ta lift. Stopping the ingress of flood waters is difficult to achieve given the low ground
levels of the proposed bore locations, howewer, raising the pit for load protection would also
offer protection fram localised run-off and smaller flood events entering the boares.

The Wellhead Protection Plan would need to be amended to include the new borefields.

444 Proposed Headworks Building and Pipework Layout

Building
All aspects of the station such as building floor, ermbankment and roof frame construction,

external cladding, location of the switchboard and pipewark layout arrangement would be
similar to the existing high lift pumping station.

The raw water pumping station building would be of similar length to the existing high lift
purmping station building. The length has been determined based on the actual total number of
pumps and a similar allowance for the loading bay as for the high lift station. The building wauld
be approximately 16.5m long x5.5m wide ¥ Bm high and would have vehicular access (loading
bayl via a roller shutter door at the front end. A personnel access doorwould be provided at the
side of the building toward the end furthest from the roller door. An overhead gantry crane
would be pravided to service the pipework, valves, pumps and motars,

The proposed location for the building and associated pipework are shown in Figure 4-5,

Vehicle Access and Parking

There is an existing access road which is located alongside the existing high lift pumping station
building to provide access to the plant and, through a locked gate, to the river flat. This access
roadway would allow awvehicle to park inside the compound to allow personnel access.
“Yehicles required to enter the building would use the front entrance thraugh the raller shutter
door which would be facing east as does the high lift pumping station access doorway. General
parking would be available at a parking area at the frant of the facility.

Yentilation

The station would only operate when water is available from the boreswhen there is excess
water available than is needed to satisfy demand and anly after the river extraction rules and
water quality criteria have been satisfied.
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With the limited pump operating times, natural or motor driven roof ventilation would be used in
the building to provide coaling air for the 110k motors. Yentilation panels comprising acoustic
louvres would be incorporated into the side embankments of the building.

Site Drainage

oite drainage from buildings and road surfaces constructed as part of the raw water pumping
station and collection tank would be directed to drains installed as part of the station site and
building works, Stormwaterwould be discharged to the same area asis presently the case.

Pumping System D etails

The pumps would be located in the pumping station building and would draw from the raw water
collection tank under gravity and pump to the storage. The station would be capable of
providing up to 40MLA pumping capacity to the storage.
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Amenities

Existing amenities at the headwaorks site are located in a building proposed to be demolished.
Alternate facilities in the new building would be provided. An on-site effluent management
systerm would be installed for the amenities (refer to Chapter 20). The system would be
designed in accardance with current best practice to meet N3C requirements.

Site Security

security systems would be provided in and around the headwarks building to protect the
infrastructure.

44.5 Proposed Collection Tank

A new caollection tank is proposed at the headwoarks site to provide suction head for the raw
water pump station and a buffer storage volume for the water from the bores. The tank would
have a capacity of 0.16 ML and be ¥ metres in diameter. The tank also needs to be integrated
into the headworks supply and treatment system whilst also providing future possible integration
with a water treatment plant, should this be required.

Siting/ Layout

To adopt similar levels as the existing collection tank and to minimise 'dead’ storage, the site
directly to the south of the existing collection tank was adopted to locate the Y m diameter tank.

A pipeline fram the new collection tank to the existing collection tank would be installed with a
reflux valve to only permit flows fram the new to the existing tank (to segregate raw and dosed
water).

446 Proposed Transfer Pipeline

A transfer pipeline is required fram the headworks site to the storage to allow the transfer of raw
water between these two locations. The proposed pipeline would run along the back of the
existing houses fronting Bellingen Road fram the existing headwork site before crossing
Bellingen Road and heading towards Bowra Creek. The proposed pipeline would run adjacent
to the western bank of Bowra Creek befare crossing at the existing vehicle access at Lot 102
OF 809330, From here the pipeline would run to the east of Bowra Creek to the storage (refer to
Figure 4-11. The pipeline and bares would traverse 5 private properties used as pasture land
with no requirement far the removal of native vegetation. The pipeling is not expected to impact
the viahility of the properties affected.

Pipeline Design

The proposed transfer pipeline would be a B00mm pipe to accommodate a required flow
capacity of 464 Lfs (up to 40 ML/d to storage). The pipe would have a minimurm cover of
BEO0mmwhere the pipe isin the footpath, 750mm cover across M3SC roads and 300mm cover
through farming land. A minimum gradient of 1 in 500 has been adopted for the pipeline.

44.7 Proposed Power Supply

Frovision of power supply is required to the following sites:
P Headworks Site (off Bellingen Road);
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b Borefield System;
p Storage; and

¥  Other locations.

Headworks Site

Itis proposed to upgrade the existing headworks substation from the pole mounted 500K A,
transformer to a pad-mounted substation having a transformer rated at a maximum 1 500kWA
and have the ability to operate more than two of the existing high Ift purmps together, along with
the new raw water pumps.

B orefield System

Country Energy has an existing pole mounted tfransformer conveniently located near seven of
the propo=ed barefield pumps an the Marth Arm of the Mambucca River. These bores are
located on the same side of the river as the existing Bares3 and 10 Itis proposed to supply
these new pumps off 3 new 400m-long radial feeder, extending from the existing feeder.

The seven remaining proposed bores on the North Arm of the Mambucca River are
recammended to be fed from anather new 200kYA transformer lacated an the same side of the
river as these bores. There is a powerline easement running part of the way out to these
pumps howewer this ine would need to be upgraded from two to three phases and the
easement extended by approximately 400m, to reach these bore pumps. In thisway, these
pumpswould be supplied off the 'Hural Feeder' and a river powerline crossing can be avoided.

Itis proposed to supply the nine bare pumps proposed for South Creek from two new T00kKWA,
transformers. The twao new transformers would be supplied off the Town Feeder', by extending
existing 11kY powerlines in the town a distance of approximately S00rm, running along existing
easements and Right- of-WWays for the majarity of the distance to the borefield.

CUne new feeder can cross South Creek at the Marth Arm Hoad bridge along an existing Right of
YWay., The second supply would cross the creek after coming along a separate Right of Way,
running along Coronation Street, past the Bowraville Cricket Ground.

Country Energy 11K aerial powerline easements would need to be established for all powerline
extensions not on existing easements or Rights of Way,

Itis proposed to have a central borefield control panel located close to each transformer far the
future borefield pumps. Fower and contral cabling would run to each bore pump using
underground cabling to minimise visual impact. YWhere possible, the cabling to individual pumps
would follow similar paths to the pipelines. NZSC easements for the pipelines and these
underground cable routes would need to be established.

Storage

To supply the actuated walve, aeratars, telemetry, rain gauge and level sensors at the proposed
starage site, an upgrade of an existing line to 3-phase power, plus a new line alang the narth-
south section of Bobo Road, would be required.

Other Locations

The proposed telemetry repeater station, north of the he adworks site on Bellingen Road, would
have power supplied from the 11k lines that run along Bellingen Road.
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44.8 Proposed Fish Passage and Bank Stabilisation Works

Fish Pass age Structure

The existing bed level pipeline crossing which links the bores an the true right bank of the
Mambucca River to the existing headworks currently does not provide for fish passage. This
structure comprises a concrete encased pipe with loose rock placed on the downstream side to
restrict scour. Avertical drop of approximately 1 to 1.5 metres is exhibited across the averall
structure. As a result, the structure acts as a key bed control, maintaining the level of the
channel bed in the immediate upstream reach. Hence, given the propensity for the channel to
undergo vwerical adjustments (Hydroilex, 2008), it is proposed that the crossing be retained.
However, in its current form the structure presents a significant impediment to fish passage,
such that during low flows the upstream pool level is considerably lower than the crest of the
structure (Hydroilex, 20087, It is considered that making the structure more impermeahble to
allow low flows to overtop the structure is unlikely to improve this situation, as flows within the
upstream pool are likely to be diverted laterally to the broad alluvial aguifer.

Instead, to improve fish passage, it is proposed that a fish passage structure and bank
revetment works be inctalled on the true left fwestern) bank to allow fish to bypass the existing
pipeline crossing obstruction in line with the concepts developed by Hydroilex and detailed in
Appendix B

Bank Stabilisation Works

In respect to other river stahility risks, the investigation by Hydroilex (2008) contained in
Appendix B, identifies that the river has the potential for future bed instability thraugh the
formation and upstrearm migration of knick points or changes in the channel planform.

As most bares along the Mambucca River are proposed to be located an higher floadplain
surfaces and generally at a distance of at least 50 metres fram the channel banks, the risk of
darmage to or loss of bores due to future channel adjustments is considered to be low. To
ensure no future impacts are experienced on the existing and proposed bores, stabilisation
waorks are proposed to protect the bores fram future channel lateral adjustments (see Figure 4-
B). Monitaring of Mambucca River channel adjustments and assessment of erosion risks to
bares following large floods is also proposed, especially alang the true right (eastem) bank in
the wicinity of Bores 16 and 17 and the concave true |eft bank to the south of Bore 4.

Along South Creek several bores, namely bores 7724 and 725, are located within 20 metres of
the bank. YWhile these areaswere not considered by Hydroilex (Z003) to be at risk of potential
river instability, it is proposed that this stabilisation warks be undertaken in these locations in
line with the design concepts developed by Hydroilex and documented in Appendix B.

Consultation would be undertaken with Department of Industry and Investment, Marthern Rivers
Catchment Management Autharity and Mambucca “alley Landcare during the design of the
proposed fish passage and bank revetment.
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4.5 Construction Technigques

The Proposalis made up of 4 separate but interrelated sub-systems and could be constructed
separately under different work packages depending on haw the Proposal would be procured
and managed. Details of the construction programming and sequencing are detailed below.

45.1 Storage Construction

Construction program and sequencing

A simple construction methodology has been provided to allow an assessment of the extent and
nature of potential environmental impacts. The final staging and sequencing/ methodology
selected by the successful contractor(s) may vary from the description propos=ed but would be in
accordance with any conditions of approval for the Proposal.

The storage would be constructed in the following order:

» Mlanagement planning, site establishment and preparation and implementation of
Construction Environmental Management Plan,

b Upgrade Bobo Road - Bm formation with 3m seal {one coat);

P Clearing of embankment, coffer dams and borrow areas (excluding riparian areas),
progressing upslope to full storage level (FSL);

] Excavate and construct Coffer Dams 1,2 & 3 with spillways;

] Excavate, shore trench, dewater trench, install outlet pipe, pressure test pipe, concrete
encase pipe and backfill trench;

] Construct intake tower with cut-out for diversion, up and downstrearm erosion protection;

b Excavate for foundations and construct Coffer Dam 4 on embankment and inlet pipe and
divert river into autlet pipe;

] Clear embankment riparian zone, excavate for found ations and cut off trench, install cut-off
trench and construct embankment with clay core;

P Construct spilway, complete embankment, construct intake bridge and remaining
infrastructure around storage; and

b Repairaccessroads and apply 2nd coat seal

The above sequencing has been illustrated in Figure 4-7.

Vegetation Clearing Sequencing

The majaority of the clearing reguired for the starage is within the Viewmont State Forest and is
presently owned by the Department of Industry and Investment (DI&D formerly Forests NSYY).
An agreement between MNSC and DI&I has been reached for MSC to acquire the land required
for the Proposal Based aon the composition of the vegetation within the acquisition area, and
forestry management zones, DI&] could harvest up to 40% of the proposed acquisition area
under its current licence prior to transfer of the land to Council..
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Figure4-8 Proposed Sequencing of Storage
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Although DI& could concevably harvest 40% of the timber at any time, it would seem logical
that the clearing would be a continuous operation considering the cost associated with lacating
heawy machinery to site and access issues getting to selective trees only. Thus, given the
relatively small area to be cleared, it is not proposed that DI&I clear any of the forest prior to
transfer of the land to Council.

Fotential hahitat tree s would be identified and marked by an ecologist prior to clearing. The non
habitat trees would be cleared first, and the potential habitat trees would only be cleared
following a reassessment by the ecalogist. The contractor would have the contact details of the
local WIRES representative in case fauna are injured during clearing or logging practices. |t is
anticipated that the clearing and removal of trees would take in excess of three months, which
should allow sufficient time for the fauna to migrate away from the warks site and find new
homes in areas that will not be disturbed.

Clearing would commence with Bobo Road corridor, coffer dams and borrow pits and the
starage embankment. These areas would be completely cleared and stripped, and contoured
and rehabilitated upon completion of wark inthe respective areas.

The trees in the remainder of the inundation area would be removed for saw logs or mulched.
The stumps and roots will remain in place to minimise natural ground disturbance and maximise
ground stability. Smaller trees will be swept up with leaf litter and debris and mulched or burned
via pit burning to reduce smoke emissions if required. Marketable non-sawlogs (chips and
rmulch) will be stockpiled for later use or relocation. Clearing of the inundation area would
advance in a north-easterly direction up the catchment to the FSL

As the clearing for each work area below FSL is complete, the area would be re-contoured to
avoid the presence of isolated hollows in the base of the storage. Excavated areas such as
borrow pits would be re-contoured. Asthese areaswould eventually be inundated, revegetation
would be limited to grass establishment.

45.2 Borefield Construction

It = proposed that the bores required for the Proposal be installed and tested. Underbaring of
the Mambucca River (refer below) would be undertaken concurrently with bore installation and
prior to pipeline construction. Following bore testing, the pipeline would be constructed to
cannect the headworks to the bares.

B orefield Pipeline Trenching

Construction would generally be by open trench excavation for the borefield pipeline,
Construction wauld commence at the headworks towards the auter limit of the bores to confirm
maximum yield requirements. Dewatering, batter slapes on the trenchArench supports ar rock
breaking equipment are unlikely to be required for the construction of the majority of the pipeline
routes given the results from the geotechnical investigations undertaken.

Nambucca River Crossings

Itis proposed that the two borefield pipeline crossings under the Mambucca River be bored
trenchless technology in order to reduce visual impact and limit impacts on the geomorphalogy
of the river.
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To enable the trenchless crossing, shafts would need to be constructed for both the launch and
the receival of the machine. The pipe would be laid at about 2 metres beneath the riverbed to
avoid any future riverbed scouring.

fntermittent Drainage | ines

Cpen trench excavation methods are proposed for crossings of smaller drainages and
depressions along the borefield collection systerm route. These are generally small tributaries
and the locations have been selected adjacent to the existing road crossings to minimise
enviranmental impacts. Mast are less than S00mm in depth.

Roads

The proposed boarefield collection system route would crass Morth Arm Road, Barefield Road
and localfarm roads. These crossings would be trenched with traffic control used to avoid major
disturbances during construction and encased if required. Morth Arm Hoad and Borefield Road
are to be repaired to NSC standards, and farm roads are to be restored in agreement with the
respective landowners.

45.3 Transfer Pipeline Construction

similar to the borefield pipeline, construction would generally be by open trench excavation for
the transfer pipeline. Construction would commence at the headworks towards the storage to
limit storrmwater intrusion. Dewatering, batter slopes aon the trenchiArench supports or rock
breaking equipment are unlikely to be required for the construction of the majarity of the pipeline
routes given the results from the geotechnical investigations undertaken.

Transfer Pipeline Trenching

Creeks and Intermittent Drainage Lines

To avoid a trenchless technology crossing of Bowra Creek, it is proposed that the crossing be
located at the existing vehicle access. Whether the pipe is attached to the side of the bridge,
laid in the road with concrete encasement orwould pass under the culverts would be
determined in detail design.

Opentrench crossings of smaller drainage lines and depressions along the route are proposed
(generally smalltributaries to Bowra Creek in the last Y00m of the pipeline route to the storage).
Most are less than 300mm in depth.

Roads

The only road crossing required is the crossing of Bellingen Road. This would be trenched with
traffic controlused to avoid major disturbances during construction and encased.

454 Headworks Construction

The new pumping station would be constructed concurrently with the borefield and transfer
pipelines in order to coordinate systerm commencement. The pumping station and collection
tank would be constructed as detailed in Sections 4.44 and 4 45,
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45.5 Concrete Supply

Given the relatively small size of the Proposal and the limited use of concrete, there is no
requirerent for on-site concrete batching plants. Concrete is to be supplied from local batch
plants and brought to each construction site. Supply options far sand, aggregate, flyash and
cement are considered in Chapter 17 —Waste Management and Resource Use. Concrete isto
be delivered by truck and placed using a mobile concrete purmp or by hand.

45,6 Construction Water

Fotable water would be required at the main worksite offices and amenities located at the
headwarks and at the storage. Potable water would be required for drinking, washing and
ablutions. During the main pipeline construction and extension of the barefield small supplies of
drinking water would be carried in vehicles and portable WC's would be provided in locations
not cony enient to the main ablutions.

MNSC has advised that potable water could be made available from a dedicated standpipe
located in the vicinity of the intersection of Rodeo Drive and “alla Road. Mo licensing would be
required however, the standpipe would be metered and the contractor would be charged at the
usage rate applicable at the time.

Wwater used for construction purposes, whilst not required to be fully patable, is narmally of
similar gquality to reduce the risk of contamination of the warks., However, water from
sedimentation basins and dewatering activities would also be collected and reused where
possible. Where dewatering is undertaken in an area with the potential of being contaminated,
collected water would be disposed of at the Bowraville Sewage Treatment Plant. The main uses
for this water would include dust suppression of Bobo and Valla Roads, other access and haul
roads, and water required to condition earth and clay fill for the embankment earthworks.

45.f Indicative Construction Timetahle

The indicative timetable for construction of the Praposal, assuming it is approved through the
ElS process, is approximately two years (2011 = 2012 incl). The proposed canstruction
tirmetable is shown in Figure 4-9 Construction Timetable.

Hours of Operation

Itis proposed that construction activities would be underaken between 7 am and B pm Monday
to Friday, and ¥ am to 1 pm Saturdays. Staff arriving or leaving the site for maintenance before
7 am or after B pmwould be made aware of the potential far noise impact at nearby receivers.
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Figure 4.9 Construction Timetahle

45.8 Construction Methods and Containment / Disposal of Construction Spoil

Excavation material from the initial stripping other than rock may be used in the upstream coffer
dams over Bowra Creek and within the storage embankment.

At a time when the coffer dams are no longer required the spail may be re-handled and
disposed of either within the storage area or on the downstream face of the embankment. There
is also the option for suitable materialto be used in access road embankments.

459 Plant and Machinery Requirements

A preliminary assessment of vehicles, machinery and equipment that may be required during
the excavation and construction of the Project is shown in Table 4-6.

Tabhle4-6 Anticipated Plant Reguirements

Work kem Anticipated Plant Requirement

Clearing Avariety of excavatorswith attachments including
tree grabs, hooks, mulchers

Horzontal tuby grinders
Broad acre mulchers
Tippers and semi-tippers

Transportvehicles
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Work ltem Anticipated Plant Requirement

Topsoil and overtburden rermoval from storage ste 2% D10 dozers
east side to warking platforms and to disposal
1% B&T scraper
2% water trucks
1% 825 compactor

2% graders

Topsoil and overtburden rermoval from storage ste 2 x 657 scrapers

wist side toworking platforms and to disposal
3% weater trucks

3% 8328 compactors

2 ¥ graders

Site establishment 4 % hroad-acre mulchers,
2% excavatars itree pullers, mulchers, pincers),
2 ¥ horizontal tub-grinders, 3 ¥ Bx6 dump trucks
2% concrete batch plants
1 % concrete batch plant
1 % transportable water treatment package plant
1 % sand screening plant
2¥ dozers
2% excavators
1 % grader
3% scrapers
4 % Gx6 dump trucks
1 % compactor

2% water carts

Earth Dam Construction 2% excaators
2% 5PAE pad foot rallers
2 ¥ weater trucks
4 % Gx6 dump trucks
1 % grader
1 ¥ 966 loader
1% CC10

Clay Core Conditioning Area 1 % water truck
1 % grader
1 % rotary hoe
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Work ltem Anticipated Plant Requirement

Festoration Graders
Water frucks
2% dozers
2% excavators
4 % B%6 dump trucks

Spray grass equiprment

45.10 Contractor's Area and Stockpiles

Designated locations would be required for construction compounds/ temporary holding yards
for construction equipment and material. It is anticipated that at least 5 compounds with areas of
approximately BO0Mm” would be reguired throughout the construction phase. These compounds
would be located on cleared and relatively flat land adjacent to the northern and southern banks
of the Mambucca River, eastern and western banks of Bowra Creek and western bank of South
Creek in the vicinity of the proposed borefield and transfer pipeline but away from residential
receivers. Agreement for contractors' work areas and material stockpiles would need to be
sought fram private landholders as large sections of the pipeline route pass through private
properties (refer to Chapter 21- Land Use).

An additional construction compound for the storage would be located on Bobo Road adjacent
to the storage areawithin the proposed acquisition area. This area would be transfarmed
following construction to the proposed viewing and recreation area.

4511 Workforce and Accommodation

Ofthe BO personnel expected to be working on the Proposal, a typical allowance for storage
construction site personnel for a Proposal of this size would be of the order of 30 to 35 people
during the peak construction period. Thisincludes a professional woark farce of 20 to 25,
including senior and juniar engineers, clerical staft, supervisars, foremen aswell as soil
technicians, environmental officer’s and their support staff. Thiswould be increased further
during shift operations.

This total does notinclude the manpower resources working off site such as on infrastructure ar
guarties, or suppliers.

Crib rooms would be provided an-site and toilet and shower facilitie s would be provided in
demountable buildings. Greywater would be re-used where feasible and toilet waste would go
to pump-out facilities. Site offices would be air conditioned , meet all occup ational health and
safety requirements and be regularly audited for compliance, including with respect to vector
and vermin contral and fire safety. Thiswould also apply to any construction camp required,
though not all parts of the camp are likely to be air conditioned.

Accommodation requirements are likely to include short-term lodging for temporary woarkers,
tare flexible accommodation aptions for long-stay workers (e.g. those staying for the duration
of the Proposal) and more permanent accommadation for those workers that choose to relocate
their families to the area for the duration of the construction of the Proposal.
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The proportion of the warkforce that may be drawn from the local area and the training to be
provided to workers is addressed in Chapter 19 - Social and Economic.

45.12 Consultation during Construction

=ubject to the approval of the EIS and the finalisation of the detailed design of the Proposal, a
consultation plan would be prepared as part of the Construction Environmental Management
Plan (CEMP) to ensure an-gaing communication with directly affected land owners and the
wider cammunity.

Advanced Notice on Construction Activities

Local affected residents would be given notice an when and how construction activities would
be undertaken to infarm them of the proposed staging and sequencing of the Propasal
Information would be given on likely location of activities, duration of activities and the potential
for traffic, noise or air quality impacts.

On-going Communication

To ensure external communication is timely and transparent, only nominated personnelwould
be involved in consultation with affected landowners and wider community. The contractor
would be responsible for nominating all staff members responsible for external communication.
The following communication protocal would be adopted during the construction phase:

Activity Form of Communication

Wiork on private land Face to face and telephone contact

Wark within public land Letters to adjoining land owners

Wark within or adjacent to public roads Mewspaper advertisernent and signage

Generalwork progress Meetings with relevant government agencies;
Cammunity newsletters via rates notice

Any incidents resulting in enviranmental harm during construction of the Proposalwould be
reported to the DECCWY as soon as possible.

Complaints and Responses

The environmental management process managed by the contractor would include a procedure
for receiing and acting upon complaints. Attention to complaints would be carefully managed,
prompt and effective, and would form a key part of the environmental reporting mechanism.

Respansibility for maintaining the complaints procedure would rest with the contractar during
canstructian.

YWhile the CEMP would establish the procedure for complaints, basic requirements would
include:

b Aprocedure for receiving and responding to complaints which is acceptable to NMSC and
DECC;
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P The contractor maintaining, during the construction phase, a complaints telephone service
(2dhr /7 days Customer Contact number);

b A processfor registering and handling all camplaints received in terms of:

— Time and date of complaint;

— The identity of the complainant and the recorder of the complaint;

— The specific action or actwity causing the complaint;

— ‘Whether environmental compliance requirements are being met;

— The action taken to address the complaint if necessary,

— Adatabase for tracking of complaints and actions taken in response;
— Imrmediate communication of the camplaint to the contractor,

— Details on how the action taken isto be communicated to the complainant, N3G and the
Contractaor;

— Feedback to the complainant, NSC and DECCW within a specified time period;

— Any subsequent remedial action required to avaid cause far future complaints if relevant;
— Fegularreporting to DECCWY and MSC on complaints and corrective actions; and

— Maonitaring and auditing of the complaint handling system.

Other informati e resources are also to be accessible by external stakeholders via NSC website
that would also offer feedback forms for complaints and grievances.

46 Rehabilitation

Itis proposed to rehahbilitate all disturbed areas (above the FSL), particularly stabilisation of the
landscape around the storage embankment, spillway access roads and pipeline excavations.
Every effort would be made to:

b Minimise the areas disturbed during construction,
b Provide ternporary erosion control and water quality control wherever needed,

P Progressively reshape and revegetate with native species as work phases above FSL are
completed; and

b Ensure thatwater leaving the site is of similar or higher quality than the receiving waters.

Fehabiltation of the disturbed areas downstream of the storage would be completed as the
work in the surrounding areas has been completed and would include both the temporary and
final scour and erosion contral measures.

Erosion contral measures would be required around the perimeter of all areas of work and
would remain around areas restored following the completion of the storage and roads for an
establishment and maintenance period.

The construction of the permanent storage access road would be completed early on in the
construction program, but with the volume of traffic during the construction stage it is likely that
restoration of the pavement and rehabilitation of the roadsides may be necessary.

Fehabilitated areas would be monitored to ensure that vegetation cover is maintained and that
any minor erosion is repaired and the area re-stabilized.
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4.7 System Operation and Control

4.7.1 Operation Staffing

Staffing for the Proposal and the associated water supply works would reguire 1 - 2 full time
MN=C officers.

Yehicles and eguipment used during normal operations are likely to include:
¥ Utilities and four-wheel-drive vehicles;

p  Smalloutboard-powered boats; and

b Tractors and slashers.

Cperation of the Praposal would be integrated acrossthe 3 sub-systems including the barefield
collection systern, headworks and storage.

47.2 General

The Proposalis made up of 3 sub-systerns that are linked together as part of the overall
systemn. They are as follows:

b Borefield pumping system;
b Headworks pumping systemn; and
b Storage release system.

To maintain high guality water in the systern whilst maximising the borefield output and storage
functions, a management strategy need to be set-up for operation of the overall system. Issues
that feed into the management strategy include:

b Extraction protocols in accordance with the Nambucca River flow rules and governing
borefield water guality parameters specified;

b Initial storage filling and then normal aperation requirements to maintain water quality; and

b Environmental releases and transparency from the storage.

4.7.3 Borefield Extraction Flow Rules

Agreed to in-principle reer extraction "rules" would be put into place to regulate water extraction.
such ruleswould be used in the contral of any pumping system used to take water from the
river. These are summarised as follows:

1. Mo pumping bebween dush to dawn when river flow at the gauging gation after
extraction by upstream irrigators is between 80 to T20MLA during Januany to
September and 40 fo 120U during October to December;

2. Stop pumping to distibution system to meet existing dermands when river flow reaches
the 95% e flow corresponding to that rmonth,

3. Stop pumping to distribubion sygem to meet future growth demands and (il the OFfF
River Storage when river flow reache s the 95%ile flow corresponding to that month;

4. Upstream irrigators and town water supply are allowed to extract up to 60% of the tolal
daily flow provided other constraints are satisfied;
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9. When the storage is drawn down to say G0% and the water supoly s subject to Level 4
and above restrictions, the previous rules are relaxed with pumping to water supply
ceaang at 95%ie flow corresponding to that rmonth, and

5. Upstream irrigators are to ceass pumping when the previous day's affected Flow at the
gauging station reaches the annual 90%ile flow, which is about TOML A,

F. The starage has to be “transparent’ meaning any inflow volume to be malched by an
gquivakent outflow volume.

474 Borefield Water Quality

Water Quality Extraction Protocols

In addition to the river flow extraction constraints, it is proposed that "initial" and langer term
“target" water quality trigger values be adopted and, limiting the direct pumped transfer of poor
guality water to the distribution system and ensuring a high quality water transfer to the storage.
The initial praposed "trigger values” for filling of the storage may be lowered after the initial filling
period as the volume of stored water increases, the levelin the storage rises the extent of
dispersive soils is defined and the initial need for a backup water supply becomes less urgent.

shutdown of the transfer pumps may initially be triggered by a rapid rise in the turbidity levelin
the bore which can be seen as a forerunner to a rise in other water quality parameters. Pumping
mavy again be initiated after close monitaring of the nutrient, nitrogen and phosphorus levels
indicates the river water gquality has again returned close to normal.

After a minimum storage capacity of say 2,000 ML has been achieved in the storage, the trigger
values could be reduced to match the ANZECC guideline values. Other mare site specific
values could be considered when MSC has a better understanding of local site specific river
conditions and the efficiency of the aguifer to remove contaminants (following further testing).

Once the storage is operational, the trigger walues forwater extraction fram the borefield and for
transfer to the storage could be refined to allow storage of the best quality water available.

The following trigger value s in line with ANZECC guideline values would be initially
recommended for extraction from the aguifer and for transfer to the storage.

Table 4.7 Target Water Quality Trigger Values

Bore Extraction for transfer

Water Quality Indicator direct to town supply Transfer to storage
Turbidity SMTU SMTU

[ron 0.3 mgl? 0.3 mg/L?
Manganese 1.9 mg/L 1.9 mg/L
Armmonia (MNH4) 0.02 mgL 0.01 mgl

Total Kjeldahl Mitrogen (T KM 0.5 g/l 0.35 mgL
Filterahle Reactive Phosphorus

(FRF 0.02 mgfll 0005 mg/L

Total Phosphorus (TR 0.03 mgl 0.01 rngfL’il
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Maote:  * The tigger value given in AMZECCARMC 2R Z (20007 for iron iz an interim value due to insuficient data.

# The currert limit of detection at local lshorstoies iz 003 mol.
Dosing of a phosphorus fixing agent (such as Phoslock) into the water transferred to the starage
may alsa help reduce the potential for nutrents such as phospharus from being available for
algal growth,

Determination of longer term trigger values for changing the supply to the distribution system
from the barefield to the storage and reverting back fromthe storage to the borefield could be
confirmed after the water in the storage has had time o reach a dynamic equilibrium and NSC
has the operational experience to ensure acceptable quality water for the consumer.

475 Storage Release Rules

The starage release rules (that feed into the management strategy for the averall system) are
based on three broad categories; water quality, level and environmental flows. In each broad
category are the following rules:

P Water quality — As the quality of the water that is transferred to the storage is controlled by
the extraction protocols in the section abave, only water quality parameters that can change
whilst stored in the storage need to be monitored and measured to govern release. These
parameters include algal blooms {visual manitoring), turbidity and dissolved oxygen.

b Levelin storage —the level selected as the release cut-out is likely to vary depending on the
water restrictions in place at the time. These levels would be confirmed in detail design; and

b Flows to Bowra Creek — Likely environmental approval conditions to minimize impacts on
Bowra Creek would include transparent' release fram the starage and release to simulate 1
B ronth ar 1:1 year flood to maintain channel forming velacity in Bowra Creek. Again water
gqualty and temperature would be monitored to ensure releases have no adverse impact an
aguatic hahitat.

Management Strateqy

The management strategy for operation of the overall system is required to maintain high quality
in the system whilst maximising the borefield output and storage functions. The strategy would
take into account all the issues identified in the above sub-sections and is best summarised with
a flow chart. Figure 4-3 shows the operational schematic for the Proposal.

The Water Cluality Management Flan and the system control flaw chart make up the overall
system management strategy. Development of the management strategy to a process and logic
control (PLCY format would be developed in the detail design phase.

476 Control Philosophy for the Borefield Pumping System

Bore water would be used asthe primary supply for the shire and would be supplemented by
gravitating from the storage when required.

The extraction from the borefield would be governed by both the environmental flow rules and
water quality in the bores,
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FProvided that the above conditions are satisfied, the Raw Water Pumping Station would
commence pumping and transfer water to the storage until it reaches its target storage level of
85%.

4.7.7 Control Philos ophy for the Headworks Pumping System
The following pre-condition s would automatically control the Raw Water Purmping Station:
1. Off-River Starage level is not full;

2. Environmental Flow Caonstraints are satisfied, permitting barefield pumping and water
transfer into storage;

3. Daily fweekly/ annual pumping schedules have not been exceeded;

4. Ensure thatwater is not being drawn fram the starage to pump away to the community via
the High Lift Pumps;

5. Ensure that Raw YWater Fumps are available to operate (motars are selected to Auto / all
protection devices are reset and associated isalation valves open to permit pumping; and

E. Some borefield purnps available for service.

Provided that the above conditions are satisfied, the Raw Water Pumping Station wauld
cammence pumping and transtfer water to the storage until it reaches its target storage level of
say 95% (value to be confirmed in the detail design phase).

4.7.8 Control Philosophy for Off-River Storage

The following would automatically contral the storage system and trigger filling:
1. Storage level is not full;

2. Environmental flow constraints are satisfied, permitting borefield pumping and water
transfer into storage;

3. Daily fweekly/ annual pumping schedules have not been exceeded;

4. Ensure thatwater is not being drawn fram the storage to pump away to the community
via the high lift pumps;

5. Ensure that raw water pumps are available to operate (motors are selected to Auto [/ all
protection devices are reset and associated isalation valves open to permit pumping;

E. Some borefield purmps available for service;

Provided that the above conditions are satisfied, the raw water pumping station would
cammence pumping and transfer water to the storage until it reaches its target starage level

The headworks would draw water from the storage when required to supply consumers when
required, provided the raw water pumps are not filling the storage at the time and there is water
inthe storage available to use.

Fain falling in the catchment of the storage must be returned to Bowra Creek within the
prescribed time, according to approved environmental discharge rules governing the rate of
discharge and the maximum delay time to release. An autormatic rainfall monitar would maonitor
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rainfall. The automatic control valve would operate as under the control of the storage control
panel PLC/HTLU to discharge water into Bowra Creek. The flow rates would be maonitared by a
flowrmeter.

Environmental Releas es from Storage

In arderto maintain a degree of flow transparency fromthe storage, water will be released from
the storage to Bowra Creek during rainfall events . As far as possible, these releases will be
controlled to mimic the stream flows that would have occurred in Bowra Creek prior to
canstruction of the storage. An autamatic rain gauge would be installed at the storage to
monitar rainfall within the catchrent, and the corresponding runoff would be released to Bowra
Creek downstream of the proposed embankment.

Feriadically, higher intensity releases to simulate 1: 65 month or 1:1 year flood events would be
discharged to maintain channel forming velocity in Bowra Creek.

479 Adaptive Management Framework

Itis proposed that an Adaptive Managerment (AM) framework for the Proposal be developed in
accardance with the Australian Government's Mational Water Initiative (MWW 2007, The Ahd
framewark, illustrated in Figure 4-10, provides " a context within which existing groundwater and
surface water management can be integrated and provides social, environmental and economic
outcomes across industries and regions.” Comprising six toolboxes’, the framewark is
structured within a generic adaptive management cycle and each toalbox is "designed to-house
tools'in the form of water management methods or guides that are available at that point of the
management cycle.”

¥ |denlify ]
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Targets

Figure 4-10 Adaptive Man agement Framework for Conjunctive Water Resources

4.7.10 Proposed Adaptive Management Approach

The AM framework would be used to address compliance with the Wh Act by explicitly allowing
for the maintenance of environmental flows in Nambucca River past the extraction zone, Al
means having flexible legislative requirements that allow for re-allocation of environmental water
on the basis of periodic reviews/monitoring.

The propozed AM approach is outlined below:
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ldentify Management Setting

Graundwater is currently extracted fram the gravel layer within the unconfined alluvial aguifer at
a pump rate of approximately 25 MLM™ay. Augmentation of the borefield is anticipated to
increase groundwater extraction up to 57 MLfday. It is understood that other registered
production bares in the area are ‘hardrock' bares not in direct connection with the alluvium.

The alluvial aguifer is relatively shallow and highly connected to the Nambucca River. The
Mambucca River tidal limit can reach the southern boundary of Bowraville, downstream of
Lanes Bridge, during king tides.

Assess Water Resources / Understand and Predict

Hydraoilex have undertaken a hydrogeological investigation of the borefield, including a desktap
study of existing information, development of a conceptual geolagical model, geophysical
surveys and a drilling and aguifer testing program. Numerical groundwater modelling has also
been undertaken to assess various borefield design options.

Set Management Targets

The following management targets are considered appropriate for the Proposal operation:
b  Generate sufficient town water to meet existing demand and future growth demands;
b Maintain environmental flaws in the Mambucea River past the extraction zone;

b Protection of the alluvial groundwater resource; and

b Protection of groundwater dependent ecosysterns that utilise the alluvial groundwater.

Develop and Implement Management Options

‘In principle’ ervironmental flow rules have been developed as part of the adaptive management
approach to managing the impacts of the Proposal operation on the alluvial aguifer and the
Mambucca River.

Depending on the data abtained through the adaptive management process, it may he
necessary to modify these flow rules or implement additional policy or on-ground managerment
actions.

Monitor and Review Perfformance

Awell-designed monitoring programme is part of a conjunctive water management approach.
The current understanding of catchment processes, evalved from the processes of data
caollation, assessment, conceptualisation and predictive modelling can be used to design a cost-
effective and robust monitoring programme.

Catchment monitoring requires the establishment of a set of indicators that are able to show
changes in management and in resource condition. Such indicators need to relate to the key
management issues and the management targets established for the catchment at appropriate
spatial and temparal resolutions. Such indicatars are generally considered to have the
properties of being simple, measurable, accessible, relevant and timely. Examples include:

i Surface water gauging of flow, level and quality (eg salinity, nutrients);

. Groundwater levels and quality;
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i, Water usage from extraction points;
v . Land use and land use practices;
v. In-stream ecosystern health such asindicator species.
Monitoring is the reality check for managers. This requires reviews on a regular basis to:
i [dentify any emerging management issues in the catchment that may need addressing;

i ldentify information gaps that when corrected would improve assessment of catchment
processes,

iii.  “alidate and paotentially update the understanding and conceptualisation of key water

prOCESSES,

. Help verify or improve the calibration of any predictive models;

W, Evaluate progress towards the management targets identified for the catchment;

vi.  Check that conjunctive water management options were implemented appropriately;
vii.  Testthe appropriateness and effectiveness of these management options;
viil.  Ensure thatthere is compliance with established rules and regulations.

The following indicators and triggers for monitaring the management targets for the Proposal
are:

¥ Flow;

b Water Cluality,

b Water Level

b Macrophytes; and

b Macroinverebrates.

Details of the adaptive management framewaork manitoring are contained in Chapter 24 —
Environmental Management and Maonitaring.

4.7.11 Flood Monitoring

The storage would be operated in accordance with ANCOLD and NSW Dam Safety
Management Guidelines and it is anticipated that

b At least 1 duty storage operatorwould be available at any one time;
b =tandby operatorswould also be an-call;

b Storage operating procedures would require a duty flood engineer to be able to mobilise far
flood operations within a two hour period;

p Major gate operating systems, other than the mains electricity supply, would be duplicated,
including the switchboard, electrical motars and winches. A backup diesel generatar and fuel
supply would be permanently available at the storage; and

b Storage operating procedures would include a contingency plan in the event of loss of
communications (telemetry).
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4.7.12 Dam Safety Management

Forthe purpose of preliminary design, it has been assumed that the Proposal would be
assessed asa High © category dam in accordance with NSW Guidelines and the definitions
given by the AMCOLD. Further details on the dam safety and risks are contained in Chapter 158
—Hazards and Risks The storage is expected to fall within Category 2 in terms of Failure
Impact as defined under the Water Wanagement Act {2000). As a High C category dam, a
comprehensie dam safety programwould be required to be instituted under the current M SYY
legislation regarding dam satety. Such a program would be expected to adequately conform to
the recommendations set out by ANCOLD under their current Guidelines on Dam Safety
hanagement. Whilst remote monitoring of the storage and its instrumentation may be possible,
the dam safety program would require, among other surveillance activities, daily visual
inspection.

A maintenance programwaould be required. Some grassed areas may require slashing for
aesthetic reasons and/ or to assist with fire contral. Aswell, the results of routine wisual
inspection by operations staff would provide a key input to the development of the annual
maintenance program and hence appropriate management of the asset.

It is anticipated that regular maintenance woark would be required for tasks such as

p Patch painting of metalwork such as baulks and gates;
p Lubrication of moving parts in hoists, cranes and replacing parts as necessary, and
» FReplacing baulks in the off-take tower,

The public would be excluded fram some parts of the storage and associated infrastructure for
safety reasons.

48 Access

48.1 Access to the Storage

In light of the need to maintain access to private land which presently utilises Bobo Road
through %iewmont State Farest, it is considered that the upgrading of Bobo Hoad off “alla Road
would be required to provide access to the storage site. This route would provide access for
bath construction and for permanent public access to a viewing area adjacent to the storage.
Restricted access for maintenance of the facilities would be provided beyond the public viewing
area.

The upgraded Bobo Road and the viewing area would be constructed to a Bm wide formation
and 3 metre wide seal. Site access roads beyond the viewing area would naminally be
constructed with 3m wide sealed paverments. Sealed site access roads, including parking and
manoeuvring areas, would be pravided along all routes which have a maintenance function.

48.2 Access to the Headworks

The existing sealed access off Bellingen Road is satisfactary in its present condition and
suitable for continued use after upgrading of the headworks. The width of the access handle to
the headworks appears to vary from approximately 5.5m to 7.5m in width.
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A 4m wide sealed access together with a widened passing bay adjacent to the existing stock
grid would provide satisfactory access for construction and ongoing maintenance access to the
beadworks.

48.3 Access along Transfer Pipeline

With the provision of accessto the storage site via Bobo Road the apportunity exists to
minimise the impact and construction costs for the provision of permanent access along the
route of the pipeline fromthe headwaorks ta the storage.

A minimurn impact gravel, all weather access track 3m wide would provide the functional
attribute = required to provide access along the pipeline route for inspection and maintenance of
valves etc. In some locations it would be necessary to include culverts and to raise the track
formation above the natural ground level to manage stormwater flows etc. The track would be in
close proximity to the pipeline and within the 5m wide easement. Locked gates would be
provided where the easement crosses property boundaries.

Accessto the easement track would be provided from the headworks, Bellingen Road and the
storage area.

48.4 Access to Borefield Facilities

With the expansion of the borefield there is a need to formalise access arrangements with
property owners. The provision of Sm wide easements over pipeline routes and a suitably
shaped and sized area covering the curtilage of each bore facilty is recommended as being
suitable far the functional requirements to facilitate access for construction, inspection and
maintenance.

The provision of easements over each pipeling and bore as well as connecting links from public
roads to the pipelines and bores waould be subject to detailed negotiation with indiwidual property
owners by NsC.

The functional philosophy would be to ensure that NSC has continuity of access rights to
discrete facilities, whilst minimising potential adverse impacts on the continued productive use
of the land and alsa minimising risk of damage being occasioned by flood events and
minimising visual impacts.

49 Easements

491 Borefield and Associated Pipelines

The proposed pipeline and access routes make use of existing rights of way, access easements
and pipeline easements wherever practical. Some of these easements would need to be
armended or revised to allow NSC access orto construct pipelines, power and access in said
easement. Additional easements would be required on private properties.

Fourtypes of easements would be required:
1. Access, pipeline and power easements;

2. Accessand pipeline easements;
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3. Access and power easements; and

4. Access Only easements.

Access, Pipeline and Power Easements

A S-metre wide access, pipeline and power easement along the full length of each pipeline
would be required as part of the Praposal. An additional 5 m tempaorary construction easement
would be required adjacent to the proposed easement along the pipeline routes for the
construction phase of the Proposal Electrical power supply to each of the boreswould be taken
from a central hub and be laid underground in the easement adjacent to the pipelines.

Access and Power E as ements

Access and power easements would be required to supply power fram the Country Energy

11k powerlines ta the central barefield contral panels. These easementswould need to satisfy
Country Energy's requirements as outlined in the document CEPGB04E "Easement
Fequirements". These easements are typically 15m wide (centred an the powerlines) and
subject to the terrain and powerline conditions.

The buried power and control cables running between the central borefield control panels and
the respective borefield pumps would also reguire NSC easements and where practical to do
s, these shallbe combined into the pipeline easements. Typically these easements are 2m to
amwide, centred on the conduit route.

Access Only Eas ements

Accessto the Bores 7/33 - 789 would be required from Bellingen Road across Lot 326 DF
P04 The access road is approximately 1.0 km along an existing farm road and fenced cattle
run.

482 Transfer Pipeline

Easement Dimensions

A5 metre wide easement for the full length of the transfer pipeline would be required as part of
the Proposal. Accessto the easement would be fram either end of the easement (i.e.
headworks and storage sites) with other access from public roads or existing easements. An
additional 5 m tempoarary construction easement would be required adjacent to the praposed
easement far the construction phase of the project.

Private Property

Wwhere located in private properies, M2C prefers to acquire easement rights over major water
mains.

Other Locations

Ea=ements are not required when the proposed transfer pipeline is located in the road reserve,
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489.3 Rights of Carriageway

Transfer Pipeline

Cne 180m long right of cariageway fram Bellingen Foad to Lot 102 DP 809350 is proposed to
provide alternative access to the proposed transfer pipeline.

Borefield Pipelines

Fipelines in the Right of Way of Marth Arm Hoad and Borefield Road would be installed 2.5-4m
from the boundary of the ROV as requested by NSC wherever possible.

Country Energy 11k powerline extensions would be run in existing Right of Way paths where
feasible, such asfar the powerlines between Bowraville and the South Creek borefield.

4 .10 Cost Estimate

Rider Levett Bucknall Pty Ltd was engaged to provide a preliminary cost estimate for the
Proposal based on the current concept design details. The broad estimate breakdown is as
follows:

b Project Infrastructure— 524 .6M;
P Storage and associated works — §20.5M; and
b Total = 545 Th

The estimate includes a contingency allowance of 30%, an escalation allowance to outturn
prices, contractor's preliminaries (overhead and site establishment) and profit. The estimate

excludes land costs and easement compensations, profe ssional fees, and interest/cost of
finance.

4.11 Decommissioning

The nominal engineering design harizon of the Proposal is 40 years, although it is likely to be
maintained after that period provided that it continues to meet dam safety requirements and
remains an integral part of the NSC'swater supply strategy.

YWhile unlikely, the Proposal may be decommissioned during ar after initial engineering design
life if the storage:

b  Suffers significant damage that cannot be remedied to meet safety standards; or
P Isnolonger needed to pravide water.

Current practices for dam decommissioning are established by ANCOLD. ANCOLD (19343)
identifies two principal alternative s when decommissioning a dam. Both comprise completely
abandoning the dam, with its remowval to the extent that it no langer retains water. YWhile this is
best achieved by complete rermaoval of the dam embankment and reinstatement of the bed and
banks, in some situations it may be appropriate to only partially rermove the structure.

Enviranmental issues associated with dam decammissioning must also be addressed. These
include:

b Treatment and / or removal of silt sediments that may be anoxic or otherwise pose a threat
to water quality and ecosysterm health at the site and downstream of the site;
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b Treatment of stratified water layers that may be low in oxygen and have other chemical
characterigtics that may be harmful to downstream ecosystems;

b Stabilisation and reinstaterment of the river bed and banks at the storage site; and
b Stabilisation and reinstaternent of lands formerly inundated by the storage.

When decommissioning a dam, the dam owners at the time would prepare a decommissioning
plan. The decammissioning plan should:

b Include atime sequence of studies and works associated with the decammissioning; and
b Address all issues associated with the decommissioning including:

— impacts of sudden loss of remaining embankments or other dam sections for a range of
flood events in compliance with the Guidelines for Failure Impact Assessments of WWater
Darns;

— provision of safe release of stared water,

— assessment of altered hydraulic character of spilhways and streams;
— provision to minimise impact on the downstream residents; and

— provision for consultation with downstream residents and landholders.

A decommissioning date forthe Proposal has not been determined at this stage and the lkely
date istoo far in the future to allow effective planning for decommissioning to occur at present.
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5 Consultation

51 Overview

The key abjectives of the community and stakehalder cansultation during the EIS process were
to inform the community about the Proposal, allow directly affected landowners the apportunity
to contribute to the concept design and to provide the local and broader community with
opportunities to provide input into the EIS process. The consultation strategy was also
developed to incorporate the requirements of advisory and government bodies, and to keep
thern informed on the progress of the EIS.

Communication and invalve ment with stakehalders has taken place during the following phases
of the Proposal development and assessment:

P Consultation on six short listed scheme options (December 2005 to February 2006)
P Communications and Consultation on preferred concept option (2008 to present).

b Statutory Consultation with government agencies and arganisations for this EIS invoblred
establishrment of a Technical Liaison Caommittee, a Flanning Focus Meeting and
Environmental Risk Analysis Workshop and written requests for a formal response to the EIS
(July 2008 to present).

b Consultation and liaison with the local Abariginal community via the establishment of the
Abariginal Liaison Committee (2007 to present).

Upon submission of the EISto NSC and other determining authorities, an invitation to the
community and relevant government agencies for submissions on the El'S and the Proposal
would take place during the public exhibition process.

52 Consultation Prior to EIS

5241 Consultation on Scheme Options

Avalue Management Study (WhS) warkshop was undertaken in February 1995 to discuss the
findings of the 1994 Strategy Repart. The 1934 report concluded that additional water supply
security was required and that in addition to dermand management measures such as user pays
pricing, an offriver starage with a capacity of 8 DOOML would be the best aption to meet the
security shorfall and river flaw ohjectives. The MW= warkshop was attended by a number of
agency and NSC representatives and it confirmed that the population and demand projections
used in the study were appropriate. The WMS warkshop did not determine a preferred option,
although there was general agreement that an off-river storage was favoured. Alternatives to
the oft-river storage were evaluated and presented within a supplementary report in August
193595 (1995 w3 Repaort).

Based on the 1994/95 studies and community feedback, M3C successfully implemented a
number of dermand management measures whilst also undertaking a number of scheme options
studies before selection of the preferred option. MSC began consulting with the community after
reviewing the feasibility and cost of six short listed scheme options far a moare secure and
sustainable water supply. This included the following consultation tools.
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b Aflyer summarising the six scheme options was sentto every ratepayer in the Mambucca
=hire along with their December 2005 water bill. The flyer indicated where mare information
could be obtained and invited the cammunity to express their opinions regarding the scheme
options;

b Displayswere set-up in late December 2005 at Mambucca Heads, Macksville and Bowraville

aswell as on NSC's website: and

b Aninformation evening was held on 7th February 2006, where information about the scheme
options was presented.

The last date to receive community feedback was 24th February 2006 and during this period
about 42 submissions were received.

As a result of this consultation, NSC resolved on 2 November, 2006 that the preferred option for
an off-river storage located within the Bowra Creek catchment near Bowraville, be pursued.

Summary of Issues

lssues raised by the community during consultation undertaken by MSC in 2005-2006 included
the following.

1. Hequest that NSC pravide a financial incentive for the implementation of rainwater tanks;
2. Consider other water conservation measures such as effluent reuse;

3. Concern about the impact of the work on individual properties (raised by a couple of
community members); and

4. The cost of the upgrade with some members of the community indicating that the
developers would pay for the work as they felt the upgrade was only to meet future
development demands.

ltems= 1,2 and 4 above have been considered inthe recent preparation of a draft Integrated
Wwater Cycle Management Strategy (see Section 5.4). The impacts on property owners from
ltern 3 is considered in this EIS.

5.3 Consultation during EIS and Concept Design

5341 Communications and Cons ultation on Proposal (2008 to present)

The community consultation process for the Proposal began in 2008 with the engagement of
cammunity consultation specialists, KA Strategic Communications and Propaosal Management
Ltd (KJA) This section outlines the keytools used and the activities undertaken by KJA to
inform the community and stakeholders of the EIS, and to obtain and integrate their input into
the decision-making pracess. The issues raised to date are also outlined in Section 5.3.2.

Consultation during this period has involved a variety of methods and each is explained in more
detail belaw.

Overarching Activities

KA firet developed a communications and consultation plan to assist with the planning and
implementation of consultation activities. In addition to the consultation activities outlined below,
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KJA has presented and briefed consultants working on the Proposal about the community
relations program and protocols to be undertaken when liaising with the community. These
protocols addressed issues relating to access of private properties.

Communications facilities to support the consultation process

The following communications facilities have been established for the Proposal.

b A Proposalweb page on NSC's website — www nambucca.nsw. gov.au which is regularly
updated. Materials posted to date include a map of the investigation areas, the two
community newsletters and a sheet of frequently asked questions;

b A Proposakspecific email — bowraville@kjassoc.comau,

b Atoll-free 1800 number — 1800 252 040; and

P A contact database —to summarise correspondence and phone calls.

Direct liais on with affected landowners

KJA has held regular one-on-one discussions with landowners throughout the process
including:

b Three ane-on-one briefings between KJA MNSC and landowners affected by the installation
oftest bores. The purpose of these discussions was to explain the work required, seek any
izsues or concemns from landowners and identify a location for the test bore that suited
landowners. An access agreement was prepared following the meetings in consultation with
landowners. An additional one-on-one discussion between NSC's consultants, Hydrailex and
a fourth landowner was also held about installing the third test bore. These briefings took
place in July 2003,

b Ongaing telephone liaison and face-to-face discussions with affected landawners to keep
ther informed about investigations being carried out on their property and to address any
guestions or issues they have raised; and

b Specific meetings between contractors and landowners during the EIS and concept design
investigations to explain detailed investigations and agree locations for whether these
investigations could take place.

Landowner Information Sessions

Two information sessions have been held throughout the EIS preparation phase and are
described below.

b The first landowner infarmation session was held on 2 July, 2005 at the Bowraville Theatre.
It provided people with an opportunity to find out more about the Proposal and to ask
gquestions of the Proposalteam. 14 landowners attended the session; and

P The second information session was held on 10 September, 2005 and provided landowners
with an update on the Proposal’s progress and the commencerment of the EIS and Concept
Design Investigation Stage. Around 16 landowners attended the session. Information
presented atthe session was also sent to four landowners who were unable to attend the
meeting but had requested further infarmation.
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The information sessions gave landowners the opportunity to find out more about the Proposal,
discuss their issues and concerns with members of the Proposalteam, ask questions about the
technical aspects of the Proposal including the EIS investigations and concept design and
provide information about how they wanted to be consulted during the Proposal

Proposal Hewsletters

Two community newsletters have been distributed to the Nambucca Shire Community, with the
rates notice and also through a targeted mailing distribution (see section Distribution Strategy
below).

b The first issue was distributed in July 2008, It introduced the Proposalto the community,
outlined the Proposal background, the key stages, Proposal funding and contact details for
further information; and

b The second issue was distributed in October 2008 and included an update on the test bore
investigations, information about the various EIS and concept design inve stigations and
when these would take place.

A number of pieces of written collateral have been distributed ta liaise with affected landowners.
These include:

b Anintroductary letter outlining the commencement of barefield investigations and studies to
be undertaken as part of the ElS and concept design stage of the Proposal. Letters sent
June 2008 to approximately 30 landowners;

P Agreement letters to the three landowners who had test bores installed on their property
which outlined their specific requirements for access and installation. Letters distributed to
the 3 identified land owners in July 2008,

b Accessconsent letters to landowners affected by the EIS and concept design investigations.
The purpose of this letter was to seek permission to carry out & range of investigations an
their praperty. Letters sent to approximately 32 landowners in Cctober 2008; and

b A letter to affected landowners thanking therm for their cooperation and assistance during the
ElZ and concept design investigation stage. Approximately 42 letters were sent to
landowners in December 2003,

Distribution Strateqgy
The Proposal newsletter and other written materials have been distributed in the following ways:
p Delivered by direct mail to landowners directly affected by the investigation stage for the EIS;

b Delivered by direct mailto key stakeholders including community graups, clubs, schoals, the
Abariginal Liaison Committee, NSClors and the local member,

P Copiesavailable at the Proposal information sessions;
b Multiple copies sentto N3SC, local schools, the post office, and local newsagent; and

p Digital copies of the newsletter were uploaded onto MSC's website,
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53.2 Community and Stakeholder Issues and Concerns

The purpose of the consultation undertaken was to identify community and stakeholder issues
for consideration during preparation of the EIS. [ssues raised by the community throughout the
planning and EIS and Concept Design Stage have been grouped into themes and are listed
below.

Planning and Design Issues

The following planning and design issues were identified faor NSC's consideration:

b Concernthat the Proposal would draw too much water fram the river thereby affecting the
amount of water irrigators can draw from bores and personal wells;

P The possible impact of the Proposal on South Creek which the community identifies already
has a low flow;

b ElSwould address community's concerns, not just the technical design elements of the
Proposal;

P The proximity of the pipeline route to residences, sheds and trees;
P Forest disruption and the felling of trees for Proposal infrastructure;

b Security issues during EIS and construction phases. (Mot all landowners are present an their
properties (some are managed by other farmers)); and

P Concemnsaboutinsurance and who would take responsibility for any damage to property
during investigation and construction stages.

Construction

p Potential impact from the spread of weeds during EIS investigations and construction,
particularly Giant Parramatta Grass,

b Impact of dust and noise during construction and also fram vehicles frequently driving alang
unsealed roads as part of the EIS investigations.

P Impact on paddocks and their productivity, especially after rain, due to utes and larger
vehicles including excavators and drill rigs for the EIS investigations, and concerns about
this impact during construction.

Financial

b Impact of Proposal on property values and the ability to sell property follawing installation of
Proposal infrastructure such as bores and pipelines,

Visual and Recreation al

b Potential visual impacts of expanding the baorefield. Planting native trees around the bores to
minimise the impact has been suggested by members of the community.

p Effect of pipe laying on recreational users of the river. Investigate whether pipes can be
located underground.
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Operational Impacts

b How bores and Proposal infrastructure would impact on activities peaple undertake on their
properties. E.g. one landowner is interested in growing organic crops, and is concerned that
the installation of a bore and power supply would hinder ahility to do =o.

P Ongoing disturbance due to maintenance and servicing of bores,

b EBlocking of access if pipelines are to be located across, along, or on people's private access
roads.

533 Planning Focus Meeting and Environmental Risk Analysis Workshop

A Planning Focus Meeting and Environmental Risk Analysis Workshop was convened with key
statutory autharities on 16 Cctober 2008, 20 statutory authorities were invited to attend the
meeting and workshop, with 11 representatives of those agencies attending. It invalved a
presentation including introduction and overview of the proposed upgrading, the EIS method
and comments from statutory autharities.

The government agencies and MN3C s who attended this briefing included:

b Department of Environment and Climate Change (how DECCW),

b Department of Water and Energy (now DECCW,

p  Department of Primary Industries (Fisheries) (now DI&I);

¥ Morth Coast Area Health Service;

b Department of Cammerce (how MNSW Public Warks — Project Management],
p MNECand

b Unkya Local Aboariginal Land NSC

Apologies were provided by:

p Department of Primary Industries (State Forest) (now DI&);

b Department of Planning;

b Morthern Rivers Catchment Management Authority,

b Gumbaynggirr People Traditional Landowners; and

b Bowraville LALC.

The izsues raised by various agencies have been taken into account in formulating this EIA.

The comments made by statutary authorities at the meeting and workshaop are outlined belaw:

Department of Primary Industries {DPI) (Fis heries) fnow DI&])

p The proponent would need to contact the Department of Land s for any warks on Crown
Land.

b The EISwould need to consider a new listed threatened fauna species the ‘purple spotted
gqudgeon’.

P The proponent would need to cansult with DWE far controlled activities approval for
weateriay crossings.
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DFl recommends the removal of the weir. However, this would be subject to geomorphic
analysis and reporting. This may need to be retrofitted with rack fish ladder.

DFI stated that even though under boring is achievable; the site may need ta be trenched
instead. This needs further consideratian.

It was advised all construction issues would be considered under one permit.
Local Government is not exempt from requirements to gain Fisheries permits.
The EISwould need ta cansider sediment erosion controls and environmental flows.

A licence is needed for works in waterways under Crown Land. Mo additional approvals are
reguired from DPI- anly one licence / approval is required,

Storage not likely to be available for recreational fishing due to water quality issues.

Department of Environment and Climate Change {DECC) fnow DECCW)

Zeneral

The EISwould need to consider air, noise and water issues and would need to refer to
DECC's technical guidelines for each issue.

Advized that a Protection of the Environment Operations Act 1997 licence would be
dependant upon guantities. However, a water discharge licence might be required.

Cultural Hentage

The ElSwould need to cansider and identify plants and animals that are important ta
Abariginal hertage, for example native grass and local signature species. It was discussed
that this might be an action of future cultural renewal actwities, which might fall aut from the
El= and any subsequent cultural heritage management recommendations.

The proponent would need to consult with the Aboriginal Liaison Committee. There is a need
to document any evidence of the Aboriginal use of the land, how they lived and what they
did.

DECC adwised on the Cultural Hertage Management Modelwhich was used far the
Shannon Creek Dam. The model included an archaeological strategy (for examining and

recording finds), a keeping place strategy, cultural renewal, Abariginal participation (eg
identifying employment appoartunities for the Fropaosal).

DECC advised there is a need to consider cultural heritage training for all persons invaolved
in the scherme including persons undertaking EIS.

DECC provided names of persans in the Abariginal community they had been cansulting.

Threatened Species

b DECC hasnofuture threatened species issues with the site. However, with Shannon Creek
some specieswhere found and nominated at a later stage.

p DECC advised to keep in contact with NSW Scientific Committee as new listings of species
and communities are made. The EIS needs to be pre-emptive and conservative and take
into acocount potential for future listings,

220 4331374 Mambucea District Water Supply Augmentation 5.7

Bowraville OffRiver Storage and Associate d Works
Ermirenmental Impact $tatement



p—
I—

Department of Water and Energy (DWE) (row DECCW)
b DWE advised they are satisfied with the current access regime.

b The EISwould need to consider the upper estuary and fish movements such as the
Australian Bass.

P The ElSwould need to consider groundwater dependant ecosystems and need to maintain
groundwater quality.

b DWE advised that the transparency of flows would need to be maintained in Bowra Creek.
b The EISwould need to consider the impacts on other users such as licensed users.

b The EISwould need to consider the potential for saltwater intrusion and impacts of increased
extraction.

b Extraction licence and monitaring laws to be considered under either Water Management Act
or YWater Act. The licence would need to be issued before construction.

b The EISwould need to consider environmental flows. DWE suggested that part of the flow
could be considered a cultural flow. DWWE indicated that their experience had been that it was
very hard to determine what "cultural flow" was. In providing for environmental flowe this had
typically met cultural flow require ments.

Department of Health (D oH)

b DoH doesnothave any approval role inthe EIS but is till concerned about water guality.

b The off-river storage would be a potential mosguito habitat and needs to be considered in
the EIS.

b Needto consider water guality between existing and new bores,

b The ElSwould need to consider blue green algae and advise on a management plan far
risks.

# DoH not supportive of use of off-river storage for recreation especially motorised boating but
recognise it is N3C's call and responsibility in the event of contamination.

534 Written Statutory Corres pondence

All relevant organisations and statutory authorities were contacted and requested to supply any
information or comments for consideration during the EIS preparation. Atotal of 8 organisations
were contacted.

A summary of the comments formally received are summarised in Table 5-1. Full responses
are contained in Appendix A
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Table5-1 Statutory Consultation — Summary of Responses

Requirements Addressed

HSW Department of Primary Industries (F orests NSW) (now DI&d)

Comments were provided on 16 December 2008, Forests MSWY interests were
limited ta the impacts on the State Forest affected ether directly or indirectly and
comments are summarised helow:

¥ Tenure the area was dedicated as Viewmont State Forest Mo 1035 on 12

Septermber 1984 and is included within the area covered by BEW Forest Moted
Agreement for Lower Marth East Region and Regional Forest Agreement for
Morth East MW, A crown road traverses the southern part of the area.
¥ Foning Zoned under Forestry Management Zoning and includes FMZ3A,
FMZ4, FMZS5, FMZE. Moted
¥ Florg and Faung Detaifs: previously provided data on recorded threatened Mot ed
species in letter dated 23 Sept 2008.
¥ FProposal NSCfirst advised Forests MSW in 1996 of the construction of mated
storage, swhich includes State Forest land. Forests MSW advised that i would &
require caompensation for the entire catchment.
In 2004, the Minister for Primary Industries consented in principle to the Moted

acouisition of land by MSC at an agreed compensation value. The agreement
wias 3l50 subject to the areas of native forest being harvested prior to
acquisition. The approval was also subject to final determination of the EIS.

¥ Operationsl Flanning lssyes: Forests MSW has no objection to the use of road
and trails that are located on State forest howeyer, specific approval is to be
ohtained priar to the use of earthmoving machinery to improve access ta the Section 4.4
area. Any warks would need to conform to Farests MESWY standard operating
requirerment s for roads and trails within State forest.

¥ Approvals Approvalswould need to be obtained, such as Special Purposes
Fermits prior to conducting any studies on State Forest to ensure potential

canflicts do nat arise.
Moted
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Requirements

Department of Water and Energy (now DECCW)

Commerts were pravided on 11 Mavember 2008 and are summarised below:

¥ General Assessiment Requirements: DECCYY attached specific quidelines an
ts reguirements for the EIS, which include bt are not lmited to; location of
facilities, requirements for water, management of stormwater, water quality
impacts, soil suitahility, flora and fauna assessment, vedetation to be cleared,
cultural heritage impacts etc.

¥ Speclic Assessment Requirerments: DECCW provided additional requirements

as part of this Proposal which include:

Asgzessment of the impact of the altered flow regime on the health of the
upper estuary. Development of a manitoring strategy that would detect
changesto in streamyegetation and S or salinity in the upper estuary.

Assessment of the impact of the altered flow regime an the movement of
native fish, in particular Australian Bass.

Assessment of the impact of the altered flow regime on Aboriginal cultural
values,

Asgsessment of the impact of increased groundwater extraction on am
known groundwater dependent ecosystem.

Aszzessment of the impact on Bowya Creek, its in-stream values and dawn
stream stock and domestic users.

Aszessment of the impact of increased groundwater extraction an the risk
of salt water from the estuary intruding into the aguifer during extended
drought periods.

Asgsessment of contamination risk of increased groundwater extraction.
Asgsessment of impacts on other groundwater users.

Aszessment of the sustainability of the borefield.

Details of the WMYCM justifying the need forthe Proposal and the requested
volurme to be licensed.

Approval is needed from DECCYY, under Section 60 of the Locas

Governrment Act 1993 t0 construct and operate the storage at or near
completion of the concept desian.

pe—
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Moted

Sections 10.3 and
10.4

Sections 9.6 and
348

Section 13.4

Section 9.8.4

Sections 8.4 and
10.3

Section 10.3.2

Section 10.3.3
Section 10.3.2
Section 10.3.4
Section 2.3

Section 6.3.3
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Requirements

Morthern Rivers Catchment Management Authority (NRCMA)

Comments were provided on 26 Movember 2008, The NECMA is primarily
concerned that the natural resource candition is maintained or improved and
comments are summarised helow:

Mative Vegetation: unless the vegetation heing cleared is an EEC or in an over
cleared Mitchell Landscape, the Nabive lYegetation Act (WY A) assessment
process requires offsets depending on the classification of vegetation.

Asthe proposal is considered under Part 5 of the EFA Act as meets the criteria
of s28(0) and (F) ofthe BWA, NYA approval may not be required however, the
provision of compensatary areas are recommended.

Riverhe Management: t has been identified that the ground water source is
highly connected to the Mambucca River surface water system. The ChilA
recommends the proposal guantity the threats to the groundwater system due
to possible changesto the river system. Integrate recommendations emanating
fram the recent Geamarphic Assessment of Bowraville borefiald.

Hyedraiiex Report Review Comments: the MRCMA reviewed the Geomorphic
Asszessment by Hydroilex and provided the fallawing comments:

Suppart is given for the recommendation to augment pipeline crossing with
construction of a bed contral structure incorporating a fish ladder.

Support is given to generic designs for bank erosion, nick point, low bying
terrace, causeway & culvert management options.

A recommendation exists for the construction of one additional bed control
structure for the reach upstream of the pipeline crossing.

There iz no mention of the maintenance of the existing lateral migration
restaration site ving between PBY and PB10. The future management of this
site would be integrated into the management of the horefields.

A farmal landholder agreement process needsto be considered in the orr
ground implementation of ary of the recommendations of the study.

The recommendations of this study need to he com erted into a more detailed
River Management Plan for the area incorporating post event manitoring.

Addressed

Section 6.3.10

Section 10.3

Section 8.4.2

Section 8.4.2
Section 8.4.2

Section 8.4.2

Section 21.3.3

Section 4.7.9
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Requirements

NSW Department of Pimary Industries {F isheries) (now Department of
Industry and Investment)

Comments were provided on 8 December 2008, HSWY Fisheries is responsible for
managing fish, fish habitat and aguatic biodiversity and comments are summarised
=] fal

GFaneral Assessment Recuiraments: HEW Fisheries attached minimum
information reguirements for the EIS including but not limited to the following:

Requirerments for activities that Biock fisf purpose and type of works
proposed, timing, duration and manner of proposed blockage, methods to be
used to avoid stranding fish and any remediation waorks.

Raguirarments for dredoing and reclamation works, purpose of works, marine
vegetation adjacent to proposed works, method of dredging, duration or
dredgingfreclamation works, dimension of area to be dredoedireclaimed, depth
of dredoingfheight of reclamation activities, nature of sediment to be dredoed,
method of marking area subject to warks, environmental safeguards, measures
for minirising harim to fish hahitat, spoil type and source location far
reclamation activities, method of disposal of dredge material, location and
duration of spoil stockpiling (if planned) and volume of material to be extracted
or placed asfill.

Raguirements for activties that damage manine vegetation: type of marine
vegetation to be harmed; amournt of marine vegetation to be harmed — map
distribution nating percentage densities of species of marine vegetation;
reasons for harming marine vegetation, methods of harming marine vegetation,
construction details including proposed drainade, durationitiming of woarks,
measures for minimising harm to marine vegetation, erviranmental measured
to be employed and method and location of fransplanting activities or disposal.

Reguirements for Activities that Cowid Impact on Thregtened Speckas oF
Contribite to Key Threatening Processes. statement about the presence of
threatened species, consideration of habitat types, discussion of condition of
habitat within the area, assess potential impacts on threatened species via the
‘Eight-Part Test' and consult with MSW Fisheries prior to finalising the EIS,
wheare a sighificant impact is likely, a Species Impact Staterment must be
prepared and note the penatties under the Fisheres Management Act 1954

Assessment of Likely frmpacts: investigate and report on area downstream and
or upstream as far asis necessary, discussion of possible indirect effects on
speciesihabitats, outline habitat requirements of threatened and
commerciallyfrecreationally fished species, discuss fish habitats within study
area, discuss potential impact modification or rermoval of habitat, describe and
discuss other locally accurring populations of all species likely to have their
lifecycle patterns disrupted, discuss significant of this location for these species
(extent, security, viahility of hahitat etc), describe potential contribution of the
proposal to cumulative impacts on fish and fish hahitat,

Ameliorative Measures measures for minimising impacts on fish and fish
habitat; nature of rehabilitation or environmentally compensatory works,
describe ongoing management actions both during construction and after
completion and detail monitaring programs including methodologie s that
assess bhefore and after.

[dentification of threatened species likely to occur in the area or be affected by
the proposal.

Howy damage to marine vegetation and other fish habitats would be minimised.
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Sections 8.4.2 and
243

Section 4.4

Section 9.4

Section 9.4 and 9.6

Section 9.8

Section 9.9

Section 9.4.2

Section 4.7.9
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Requirements

Whether dredging, reclamation or activities that obstruct fish passage are
proposed and i so, how impacts would be minimised.

The EIS wiould need to address the dedree to which the creek would be
impacted by the construction of access roads and details of locations and
construction methods of such roads.

Asthe Proposal invokes clearing of a considerable area of land, the EI'S would
need to address methods to be employed to contain sediment, nutrients, and
other materials associated with the works and prevert them affecting Bowra
Cregk.

As Mambucca River containg important hahitat for many species with
commercial and recreational values, the EIS must address methods used to
minirmise disturbance and impacts to fish habitat within lower Bowra Creek and
the Mambucca River.

Asthe proposal invalves pipeline infrastructure crossing Bowra Creek, the EIS
wiUld need to address methods for minimising harm to riparian vegetation and
aguatic hahitat associated with any crossing and detail dredge and reclamation
wi ks within the water land of Bowra Creek as defined by the Fisheries
Manaoement Act 1934

The EIS wiould need to address the extent to which fish passage isimpacted
upon by the construction of the pipeline crossing and desion methods for
constructing crossings and strategies far ensuring ongaoing fish passage.

The EIS wiould need to address the extent to which fish passage isimpacted
upon by the construction of the storage embankment including opportunities for
wiarks providing connectivity betiween the storage and Bowra Creek,

Strategies for managing water qualty including termperature and timing of
releases to ensure suitable conditions are met and timing of lows matches
natural conditions.

Management of flowe in the river would need to be addressed by the EIS for fish
passage and prevention of salt intrusions in times of (ow flow:

Address adaptive flow management stratedies that would respond to
marphological chanoes within the river system.

Qpportunties far compensatory actions to replace hahitat loss as a result of the
proposed works would need to be addressed by the EIS, these may include
rehahbiltation waorks to riparian zones.
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Section 4.4

Sections 4.4 and
4.4

Sections 4.4 and
3.4 and 8.4

Sections 9.8 and
949

Section 8.4.3

Section 8.4.2 and
g5

Section 9.6.1

Section 4.7

Section 4.7, 10.3.2,
104

Section 4.7.9

Section 9.9

2aAa1zEMET
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Requirements Addressed

Department of Environment and Climate Change (DECC) {(now DEC W)

Comments were provided on the 1 December 2008 and comments are
summarised below:

¥ A number of residential dwellings are located in close proximity to the proposed  Sedtions ¥.3, 7.4,
site and these dwellings may be subjectto unacceptable impacts particularhy 123 and 124
relating to noise and dust if not managed.

¥ The EIS would need to clearly demaonstrate how to manaoe threatened fauna
and key habitatto ensure there are no unacceptable impacts.

¥ DECCW notes the existence of 16-registered Aboriginal sites in the immediate
[ocality. The EIS would need to consider any potential impacts on the traditional Section=132.2 and
aboriginal custodians and any relationship that may exist between these sites 134
and any aboriginal cultural values.

Section 9.9

¥ The EIS would also address the development in relation to the reguirements of )
Section 54 of the EP&4 Act, and determine whether a permit ta disturb Sections 13.3 and
Aboariginal objects under Part 6 5 87 arwhether a licence to destroy, deface or 124
darmage Ahariginal ohjects maybe required under Part 6 40 of the Natonal
Faris and Wiidiife Act

¥ Ifthe proposed development isto extract greater than 30, 000 tonnes per
annurm of material for reuse onthe site than the operation would be scheduled  Section 6.3.6
under the Protection of the Environiment Operations Act (1997

54 Mambucza District Wigter Supply Augmentation 22 433G
Bowraville OffRiver Storage and Associate d Works
Ermirenmental impact Satement



Requirements

including but not limited to the following:

2aAa1zEMET

Executive Summans including a brief discussion of the extent to which the
proposal achieves identified environmental outcomes

The Proposal: including objectives of the proposal and location and description
of the proposal.

The Emvironrmental issies, baseline conditions, assess impacts and describe
management and mitigation measures.

Al baseline conditions, assess impacts and describe management and
mitination measures.

MNojse gnd |Aibration a Moise Impact Assessment (MIA for the proposal must
he conducted by a qualified acoustics consultant, baseline conditions, assess
impacts and describe management and mitigation measures.

Water: haseline conditions, assess impacts and describe management and
mitigation measures.

Salls ahdd Contamination: baseline conditions, assess impacts and describe
management and mitigation measures

Water and Charmicals: haseline conditions, assess impacts and describe
management and mitigation measures.

Flora and Faung impacts: description ofvegetation and fauna surveyed, plan
showwing distributions, statement about the degree of conformance wwith
DECCWY guidelines, assess impacts and describe management and mitigation
e sures.

Sunvals ahd Assessmments would be undertaken and include dates site
[ocation, deign and methodology.

Aborigingl Cutural Heritage the EIS would address and document information
requirerments set out in DECCW guidelines, include surveys by suitably
pualified architects, identify nature and extent of impacts, significance of the
sites, actions to mitinate impacts and demonstrate the effective communication
with Aboriginal communities.

Estuans heathr needs to be considered including implications of atered
frestwvater flow requirements an extensive agquatic beds and implications of
changed flow requiremernts on salinity patterns and levels.

Ciynate Change: intensifications of droughts and sea level rise projections and
implications on surface ground water interaction and estuary ecolooy.

Riparian and management: Mamhbucca EMP hasidentified as a high priority to
improve riverhank condition. The proposal would need identify how riparian
land is to be managed.

Mambucza District Wigter Supply Augmentation
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Foemens ________________ dwese

Feneral Reguirerments: DECCYWY attached key information requirements for the EIS

Addressed

Executive
Summary

Section 4

FartD

Section 7

Section 12

Sections 10 and 11

Section 8

Sections 10 and 11

Section 9.8

Section 9.2

Section 13

Section 10

Section 4.7.9 and
10.3.2

Section 10.3.4 and
22

Section 8.4.2



Requirements Addressed

p DECTW Estate an assessment on the impacts of development an DEC WY Section 21.2
estate, if neCcESSANY.

¥ Matters of Mationa! Signficance if any matters under MES may be affected,

approval for the developed may be required from Ervironmert Australia, gee':g':'” 6.4.1 and
y  DECCW Dataigses DECOW can provide services of flora and fauna and Soction 13,3
searches in AHIMS. Bction 1.2
¥ Cumuiative Impacts: identity the extent of the receiving environment, impacts of
the proposal against long-term air noise and water quality objectives and Section 23

identify infrastructure requirements.

P Greenhouse Emissions comprehensive assessment of predicted greenhouse ]
gas emissions, tonnes per untt, total annual emissions and direct and indirect Section 22

EMmiSsions.
¥ Listof gpprovals and fcences: identify all approvals and licences required. Saction B.8 and 24
¥ Coprpaiiation of mfigation measires: outline howthe proposal and its Section 4 and 74
environmental measureswould be implemented and managed and mitigation
strategies.
b Justication for the Proposal reasons which justify undertaking the proposal. section 25
SF Mambucza District Wigter Supply Augmentation 22 433G
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Requirements Addressed

NSW Health Department: North Coast Area Health Service (HCAHS)

Comments were provided on the 27 April 2009 and comments are summarised
bye oy,

Australian Drinking Waler Guidaines (A DWE)

MEWY Health supportsthe use of a multidisciplinany risk based framewaork approach | Section 11.2.1
to drinking weater management. Guidelines are found in Chapter 3 of the ADWG.

Awwater gquality policy must address all elements of the framewaork including:

b Undertaking a cormprehensive risk assessment of the water supply systern. 59512'38”5 10,11,
an
» The design of the systemto apply multiple barriers against contamination ofthe
wiater supplied to consurmers. Saction 4.7
» C hensi at li itari lan.
omprehensive water quality maonitoring plan Section 4.7.9
» Protocol for responding to inciderts that threatens {or could threaten) water
puality, public heatth or safety. Section 4.7
¥ Meanstoinvestigate and manage complaints of water quality. Section 4.7 and
b Planto provide reports of water quality to consumers 4749
Section 4.7
»  Processfor manitoring and auditing implementation of the Framework
Recreational and Agricutural Considerations: Section 4.7.9
¥ Fublic access for recreational use would be prohibited to ensure high water
quality

Section 19.3 and

»  Livestockwould be praohibited fram in and around the starage area to ensure 194

no risk of contamination.
FubnG Hegth Act Section 21.3
» ElSwould need to consider the REW Drinking Water b onitoring Program

» Results need to reported ta the MSWW Health via internet based MSW Health )
Drinking YWater Database. Section 6.3.13

Section 4.7

5345 Targeted Stakeholder Consultation

In addition to the formal statutory consultation, GHD consutted the following organisations:
b Telstra

P Country Energy

p  Nambucca Mational Parks and Wildlife Association (Three Yalleys Branch)

b Mature Conservation NSC

A summary of the comments received are summarised in Table 5-2. Full responses are
contained in Appendix A
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Table5-2 Targeted Stakeholder Consultation

Requirements Addressed

Telstra L,

Mo response received to date

Country Energy

Existing Purmp Station — Powear Supnafias

A single 11N overhead distributor feeds the existing pole mounted substation Section 20021
(A00KYAY supplying the existing Bowraville Water Headworks (#3198.3), also

supplying 3 {estimated) borefield pumps an the north side of the Mambucca

River;

The distributor also supplies 3 (estimated) borefield pumps an the south side
of the river wia a separate pole-mounted substation (300kWVAY;

A third pole-mourted substation (0KMAY supplies 2 (estimated) borefield
pumps also south of the river.

Exiating Purngn Station — Power Quaihe

Country Energy have experienced voltage dips in the Bowraville area that are
attribiuted to the existing headworks and horefield pump starting operations;

MOTE: Woltage regulators are being added to the existing 11k distribiutors in
order to improve poveer guality in the area, stahilising voltage levels.

The headworks pumps (2006 each) had soft starters added in 2004, while
the existing horefield pumps (approx 30k each) are believed to be direct on-
line (DO starting;

MOTE: The headwarks were upgraded in 1985;

Future pump upgrades would he assessed by Country Energy againstit's
Suppk Standard, to ensure requirerments to do with the number and
frequency of voltage dips aswel as other power quality issues are satigfied.

Cpbions for Aaoitional Fower Sugpealy

» Liilize availahle spare capacity on existing 11 kY powerlines Jimited ta Sections 4.4.7,
SO0k A for all consumers); 2031 and 20.3.2
»  Owerbuild exigting 11Ky feeders with a second supply (approximately 9kmto
Mewes CK [ar South Macksville?] Substation);
¥ Install a new dedicated feeder from Mambucca Substation (approximately
T4km avway);
¥ MNOTE: Pumping operation during periods of low community power demand
this needs to be considered further — for enhanced mediomto long term
economic henefit
»  Optionsfor rationalising revenue metering also require addressing (i.e.
concentrating borefield pumps where possible). At present there are four
separate electricity accounts of differing szes and tariffs.
Fowerine & Substation Costa
¥ Typical costs far powerlines: Moted
¥ Upgrading existing 11KV lines - $100k per ki,
— Installing new 1KY lines - $150k to $200kK per km depending on terrain
rexcluding easement acguisition costs)
— Typical costs for new substations {excluding connection ete):
i 2] Mambucza District Wigter Supply Augmentation 22 433G
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Requirements Addressed

—  B3kvA pole-mounted — $40K each;

— 2590 to 500k A pole-mounted — 80K each;

— 1.amvA pad-mounted — $240K each; Apportioned cost may be 100% to
HSC asthe primary user for any poswerline upgrade; howeyer this may be
shared if other potential users identified {i.e. new subdivisions, new
commercial demand [supetmartiets?, etcl;

Courtry Energy EIS is required far any news powerline or for changesto existing
powwerline (e, overbuild — fedght chanog) — 18 months is required for the EIS
process hefore any planned start to powerline upgrades;

MSC EIS for the water supply uparade would be completed in 2009;

MSC EIS needsto consider the visual and other impact of power distribution at
the different sites and particularly on the borefield {.e. overbead or underground

distributors, pole-mounted substations and electrical panels ar pad-mounted subs

and panels mounted on ‘camouflaged' concrete block foundations, with electrical
equiprment 300mim above the 100vr flood level);

Extert of horefield area alsoneeds to be considered by MSC EIS (e, comparing
scattered purmps over 8 wide area of denser concentration of pumps in smaller
areay;

Thete would be some overlap between aspects of the NSC and Country Eneroy
ElSs;

HNOTE: The 415 qerial powerlines that supply individual borefield pumps at
present are NS owned. They share the usze of the poles at present with the

MHoted

Section 16.3

Section 4.4

Section 4.10, 16.3,

Country Enerdy 11K overhead powerline above them. 2031, 20.3.2,
21.3.2

Hambucca National Parks and Wildlife Association (Three Valleys Branch) A,

Mo response received to date

Hamhbucca Valey Conservation Association Inc

Fundamentally opposed to the construction of 2 dam and considers that arowth )

management, water demand rmanagermert, water recycling and rain and Sectian 2.3

starmwater haneesting wiould he undertaken by MNSC as a matter of urgency, in

order to secure tovm swater supply for existing and future residents, businesses

and industry in the Shire.

MEC would work with State Government to improve condition of Mambucca Section 2.1

catchrment.

Concerned with ecologicall sustainability issues regarding the proposed 5,500
ML damm at the headwaters of Bovera Creek,

Followdng poirts are made in regard ta the preparation of EIS foar the Proposal:

¥ BNVCA's primary concern isthat of the impacts of extraction required, to il
and maintain damm levels, upon suface fliows, aguatic and riparian flora and
fauna, overall river ecology health and upstreamwater users.

¥ Do notsupport proposal to extract fromthe horefield into [ow flows i.e. down

to aot percentile (or beyond), to fill and maintain levels in the dam. Extraction

wiUld anby occur in medium and high flove events.

P  Greenhouse gas emissions, power reguirements and costswiould be
considered not only far all stages of construction of the dam and all

associated infrastructure, but also the operation and management of the dam

and all associated infrastructure, including a filtration plant.

Section 8,9, 10
and 11

Sections 4, 10 and
11

Section 10

Section 22.3

2aAa1zEMET
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Requirements Addressed

¥ EISto consider compensatory habitat for any threatened species identified to Section 9.9
exist on the site and within the locality including large forest owds, microbats

and koalas.
b Survey work for fauna must be undertaken in appropriste seasons for any g%ﬁt'nng 4.5 and
specific species. :
» Water quality issues including thermal pollution must be addressed with
regard to transparent flow releases proposed for Bowwa Creek, Section 14.7.9 and
11

5.4 Draft Integrated Water Cycle Managem ent (IWCM) Strategy
Consultation

MNSC has recently initiated and exhibited a Draft WO M Strategy for the LGA to holistically
review and evaluate how the urban water cycle in Mambucca Shire could be improved. The
draft strategy isto be used to demaonstrate that improved management of the 'urban footprint'
can help achieve MSC's strategic business ohjectives, State resource policy objectives and
community expectations for natural resource management. Importantly, the draft YR
otrategy is

b Driven bythe local community and haswhole of government support;

b Holistic and comprehensive;

P Longterminits horizon, (30 years), but would be reviewed every B years;
¥ Flexible to accommodate future uncertainties; and

p  Economically, environmentally and socially responsible.

A copy of the draft WO M Strategy is available on MSC's website. The Proposalis an integral
component of the draft YWCM Strategy in securing a sustainable water supply to provide
drought security, meet population growth and legislative and best practice standards.

The draft "YCh Strategy was on public exhibition fram 12 June to 24 July 2009, to give the
cammunity an opportunity to provide feedback. Feedback forms were included with recent
water rate notices, which were sent to approximately 8000 property owners. Two information
sesszions were also held an 22 July 2009,

The community feedback period closed on 7 August 2009, with 71 completed feedback forms
received.

From the feedback, 73% of the respandent said that the WO M Strategy was very impartant,
with 81 % of the respondents paying bath water and sewerage rates.

Community feedback was generally positive with key concerns about the cost of the Proposal,
erviranmental impacts, and continual rate rises by M3SC aver the past years,

Where respondents did not support the Proposal, alternative s were suggested such as
harve sting rain and stormwater,
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5.5 Aboriginal Consultation

The Proposal is located within the boundaries and area of custodial interest of the Bowraville
Local Abariginal Land M3C (BLALC). Caonsultation with the BLALC far the Proposal has been
or-going since 2004 to date. A summary of the consultation undertaken is provided below.

5541 Consultation Process

2004 Consultation

Garman (2004} consulted with local Aboriginal community and documented infarmation that
was told to her by members of the Aboriginal community. Consultation conducted in the context
of the 2004 heritage study included initial phone contact with M= Carol Maher of the NSC
Aboriginal Community Advisary Committee. The BLALC was then contacted by phane and fax
and the Proposal was discussed with BLALC co-ordinator, Mr Brian Flanders.

Mir Flanders arganised for @ male and female Sites Officer to participate in the field surveys for
the Water Supply Proposal. Subsequently Mr Fred Walker and Ms Dianne Jarrett joined the
archaeologists in the field in Movermber, 2004,

An infarmal meeting was held at the Bowraville LALC office in Bowraville on Movember 8, 2004,
to discussthe Proposal and the survey results. In attendance were Kerry Mavin and Kelvin
Officer (archaeologists) and the following local community representatives including, Martin
Ballangarry (M3Clor with Mambucca MSC); YWayne Buchanan (representing his father,
community elder MrWarren Buchanan); Brian Flanders (BLALCY, Darrell Flanders (BLALCY;
Diana Jarrett (BLALCY, Larry Kelly (Mambucca Heads LALCY, Fred Walker (BLALC) and
Bermadette Wilkes (community elder).

BLALC co-ordinator, Brian Flanders, was contacted five weeks later. Brian indicated that the
Froposal had been tabled at a BLALC meeting by Mr Fred Walker (one of the sites officers who
participated in the field survey). The community discussed the Proposal and indicated that they
had no major concerns with the Proposal.

The representatives were invited to provide the consultants with any information that they
believed was pertinent to the Proposal, particularly the identification of any areas or landscape
features that may be of significance to the local community. The representatives were also
asked to consider and discuss the water supply Proposal amongst the wider community for a
few weeks and to provide the consultants with any relevant feedback.

Aboriginal Liaison Committee {ALC)

An Aboriging! Liaison Cormrnittes (ALC) was set up in 2007 by the NSW Departrment of
Commerce — Project Management (DoC) to facilitate and encourage participation of the local
Aboriginal cammunity in the design and construction of the Nambucca District Water Supply
Froposal. At the time DoC notified all stakeholders known to NSC. To date nine meetings have
been held between 20 Maovember 2007 and 4 August 2009

In addition to the establishment of the ALC and to comply with DECCYW Consultation guidelines,
a hewspaper advertiserment was placed in the Guardian Mews and Coffs Coast Advocate on 2
and 22 April 2009 respectively to alert aboriginal stakeholders to the Proposal and to invite
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registrations of interest. Mo additional stakeholders other than those who participated in the ALC
came forward.

‘Walk-through’

In December 2007, Mambucca MSC and the DoC conducted a “walk-through' of the Mambucca
borefields with Abariginal community elders. This walk-through identified and mapped three
areas of signficance to the local Aboriginal community in the borefields inve stigation areas
(pers comm Tim Alexander [DoC] 2008).

A mythological site was identified by the representatives during the walkaover and a previously
identified burial ground was also identified as a corroboree area. A record of the walkthrough, its
findings and a map of identified places was prepared.

The BLALC was contacted in relation to the current survey and a representative was invited to
participate in the fieldwork. Community elder, Mr Kevin Ballangarry, subsequently joined the
archaeologists in the field survey.

Most Recent Consultation/ Field Work

Fieldwork was undertaken by Mavin Officer Archaeologists Micola Hayes and Deirdre Lewis-
Cook, accompanied by br Kevin Ballangarry of the BLALC in December 2008, Field survey was
undertaken (on foaot) of the access road corridor, five pipeline options and five barefield location
options. In areas of very poor ground surface visibility the general vicinity was viewed and an
asseszsment of archaeological sensitivity was made far the area

557 Ahboriginal Consultation Comments

Commentswere pravided during the above consultation sessions are summarised below:

Partnership

P Therewas general consensus that the proposed storage needsto go ahead in partnership
with the local Abariginal community.

— Establishing protocols with the community regarding consultation about the Proposal,

— Fossible employment opportunities far local community people, particularly young men —
this is considered to be an important goal for the community,

— Manitaring of ground surface disturbance fram start to finish because there have been
problems in the past where subcontractors have damaged sites without knowledgeable
people being present;

— Consideration of using an Aboriginal narme for the lake which would be impounded
behind the storage;

— Caoncerns for river safety - children use the river and therefare pump stations (and other
warks near the river) must be safe;

— An area referred to as The Rocks' burial ground near the Nambucca River was identified
a5 being of particular importance to the local community.
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General lssnesg
b General concern far the health of the Mambucca River — locals have noticed changes to the
river over time, including the presence of more gravels in the river bed;

P Discussion aboutthe need for a NSC-wide Heritage Study;

p Agreement that the Gumbaingirri people need to get their heritage sites recarded and
protected within the tribal area, not just in Shire NSC areas;

b General concern far the protection of Aboriginal cultural heritage sites, with comment that
that there were still many Aboriginal sites that remained unrecorded and/or unprotected in
the Shire;

b A commentthat spear fishing is still very important up and dawn the Nambucca River, and

¥ Information that some elders came from the Yellow Rock area to the Bowra area.

6.6 Mext Steps

Community consultation is an important part of the Proposal. The consultation process
implemented so far has kept stakeholders and the community infarmed during the sarly
Froposal development and the preparation of the concept design and Enviranmental Impact
otatement. The process has enabled stakeholders to comment and the Proposal team to
identify key issuesto be addressed.

Community engagement activities for the next stages of the process and the exhibition period
would include the following:

p The third issue of the community newsletter would be distributed once results fram the EIS
and concept design investigations are known;

b Communications with affected landowners would be ongoing throughout the final ElS and
concept design investigation s in late 2009,

p The nextlandowner infarmation session would be held in late 2009 to update landowners
on the findings of the investigations undertaken as part of the EIS and concept design
studies;

# The ElIS and draft concept design are due to be exhibited in October 2009 where the
community wauld again be invited to provide feedback;

b Once the community's feedback has been reviewed and considered, the detailed concept
design would be reviewed; and

b Cpportunities would be provided for affected landowners and other stakeholders to provide
a high level of awareness of all processes and activities associated with the construction.

5.7 Public Exhibition of EIS

The public exhibition of the EIS would conform to the requirements of Section 113 of the
Enviranmental Flanning and Assessment Act, 1979 as follows:

b ElSwould be placed on public exhibition for a period of 30 days;
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P Copiesofthe EIS would be available at NSC offices, NSC libraries at Macksville (41
Princess Street) and Mambucca Heads (23 Ridge Street) and on N=C website
(o hatmbucca. e gqov.aa); and

b Any person may, within that period, make submissions in writing to NSC with respect to the
Proposal to which the EIS relates,
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6 Regulatory and Strategic Context

6.1 NSW Environmental Planning and Assessment A ct 1979

The MW Enviranmental Flanning and Assessment Act 1979 (EP&A Act) forms the statutory
framewaork for planning approval and environmental assessment in NSW.  Implementation of
the EF&A Act is the responsibility of the Minister for Planning, statutory acthorities and local
MZCs The EPE&A Act contains three parts, which set out requirements for planning approval:

b Part 3Aprovides for control of 'major development' or other projects that require project
approval or other approval from the Minister for Planning;

p Partd provides for control of 'local development' that requires development consent fram the
local MSC: and

b Part5 provides for control of activities that do not require development consent or approval
of the Minister for Planning.

The EP&A Actis supplemented by a number of environmental planning instruments (EFIs),
namely state Environmental Planning Policies (SEFPPs), Regional Environmental Plans (REPs)
and Local Environmental Plans (LEPs). The relevant EPls relevant to this Proposal are
discussed below.

6.1.1 Confirmation of Part 5 Activity

State Environmental Flanning Folicy (Infrastructure) 2007 (SEPP Infrastructure) came into force
on 1 January 2003 and applies to the State. Under Clause 12502) of the SEPP Infrastructure,
the Proposal is permissible without the need for development consent (refer to Section 5.2.1).
Asg the Proposal does not fall into any of the develapment categorie s listed within SEPP (Major
Development) 2005 the Proposal would be an ‘activity' as defined by the pravisions of Part5 of
the EF&A Act.

section 111 of the EP&A Act identifies the duty of determining autharities in cansidering the
enviranmental impacts of an activity. In addition, Section 112 reguires the determining autharity
to consider whether the proposalis 'likely to significantly affect the environment' (including
critical habitat), threatened species, populations, ecological communities, or their habitats. If a
proposalis likely to significantly affect the enviranment' then an EIS would be required. A
species impact statement (S12) may also be reguired where there is a significant impacton a
threatened species or endangered ecalogical community. MN3C has considered the likely impact
of the Propaosal and has concluded that the Proposal has the potential to have a significant
effect on the environment and as such has determined that an EIS is required for the activity.

Whilst the Minister for Planning declared on 29 July 2005, pursuant to Section 75B(1) of EP&A
Act, that Part 34 of the EP&A Act appliesto projects for which the proponent is also the
determining authority and where the proponent has deemed that an EIS is required under Part
5, these provisions do not apply to local NSCs,
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6.1.2 Determining Authority

MSC is the proponent far the activity and also a determining authority in accordance with
Section 1104 of the EP&A Act. Other determining authorities would be those public authorities
whose appravalis required to enable the activity to be undertaken (refer to Section 5.8).

In accordance with Clause 231 of the EP&A Regulation, the Director General has issued
requirerments (dated 6 May 2008) concerning the content of the EIS, a copy of which isin
Appendix A, which have been used in the preparation of this document. NSC, as the
determining authority, must publish the EIS, invite public comments on the EIS, consider those
comments and provide the Director-General with a copy of the public comments.

This EIS has been prepared to fulfil the requirements of the EP&A Act fwith particular reference
to Clause 230 of the EP&A Hegulation) and the reguirerments of the Director-General of the
Departrment of Planning. Figure 6-1 illustrates the decision making process for the EIS.

Figure -1 Decision Making Process
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6.2 Environmental Planning Instrum ents

62.1 State Environmental Planning Policies

State Environmental Planning Policy (Infrastructure) 2007

State Environmental Flanning Policy [Tnfrastructure) 2007 came into force on 1 January 2003
and appliesto the state. The aim of the SEPP is to facilitate the effective delivery of
infrastructure across the State by, among other things, improving regulatory certainty and
efficiency through a consistent planning regime for infrastructure and the provision of services.

Under Clause 125 of SEFF Infrastructure, far the Proposalto be permissible without the need
for development consent it rmust comply with the provisions of sub-clause 2. Clause 125 (2}
states:

(2] Development for the purposs of water sorage facilities, incliding development for any of
the following purposes, may be carrled out by or on behalf of & public authorty without
cohsaht on land in Zone RUT Primary Production, Zone RUZ Rurallandacape, Zone SPT
Special Activiies, Zone SP2 Infrastructure or an equivalent land use zone:

fal catchment management works,
(Bl public recreational faciltie 5 associated with a water storage facility.

Further to Clause 1268(2), Clause 126(5) states:

fal Inthis Division, a reference to development for the purpose of 3 water aupply sqstem of
any kind includes a reference to development far any of the fallowing purposes if the
development Is in connection with the water aupply geatem:

(al dams, reservalrs welrs, lsvees, spillways and fishways
(Bl catchment managerment works,

(el groundwater investigation works, groundwater bore stations, borefialds,
minewater works and the lika,

fdl accessways,

fel water intalias pumping gations, pipelines, channels tunnels, canals and
aqueducts

(fl gauging and maonitoring equipment,
(gl power supply to the water supply aystem,

(Rl hydro-electric power generation equinment and associated connections to the
glectricity netwark,

fil construction works,
(il emergency warks and routine maintenance works,

(i enmvironmental management works,
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Fursuantto Clause 125020, the Proposal is considered to comprise a water storage facility as it
would consist of an off-river starage, spilbway, pumping stations, pipelines, and power supply.
Those parts of the Proposal which fallwithin the 1{a1) Rural, 1(a2) Rural (Prime/Flooding) and
1{a4) Rural (Lower YWater Catchrment) zones under Mambucca Local Environmental Flan
(Mambucca LEF) 1995 are considered to be equivalent land use zones to those referred to in
Clause 12502) and as such development consent would not be required.

However as part of the proposed off-river storage would be located within the 1(f) Rural
(Farestry) zone, and this zone is not considered to be an equivalent land use zone, Clause
125(2) could not be applied to that part of the off-river storage within the 1(f) Rural (Forestry)
zone and therefore development consent would be required for that part pursuant to the
Mambucca LEP. The implications of the need for development consent pursuant to the
Mambucca LEP are discussed in Section 5.2.3

State Environmental Planning Policy (Major Development) 2005

The State Ervironmental Planning Policy (Mapr Developrment] (the Major Development SEFF)
identifies what constitutes a major project under Part 34 of the EP&A Act. Major developments
require the appraval of the MNEW Minister for Planning.

Clause B of the Major Development SEPF defines Part 34 projects:
1) Development that, in the opinion of the Minigter, is development of a kind:
(&l that is described in Scheduwle T ar 2, or

(Bl that is deachbed in Schedwle 5 as a project to which Par 34 of the Act applies,
ar

(o) to the extent that it is not atherwise deacribed i Schedules 1-3, that is
deschbed in Schedule 5,

is declared to be a project to which Part 34 of the Act applies’

The Majar Development SEPF does not list a project similar to the Proposal as being a project
to which Part 34 of the EP&A Act applies.

State Environmental Planning Policy Ho 14 —Coastal Wetlands

The aim of this policy is to ensure that the coastal wetlands are preserved and protected in the
enviranmental and econamic interests of the State. The proposed works would not directly
affect any SEPP 14 wetlands. However, the EIS considers the affect of flows downstream of the
proposed storage and baorefield and several SEPP 14 wetland s, which occour downstream (see
Chapter 9.

State Environmental Planning Policy Ho 44—HK oala Habitat Protection

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

SEFP 44 applies to local government areas listed in Schedule 1. Nambucca LGA is included in
Schedule 1; therefore consideration of the potential application of SEPF 44 is required. SEPF
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44 technically only applies to development applications but the intent of the SEPF has been
considered in preparing this EI=.

The only koala habitat affected by the Proposal is within the proposed inundation area, which
contains a variety of preferred Koala food trees (e g Grey Gum, Flooded Gum, Blackbutt and
Tallowwood). This habitat however is not considered core Koala habitat, because the ane listed
feed tree species (Tallowwood) does not occur in densities within the study area greater than 15
%, therefore the study area is only considered potential Koala habitat. Mo evidence of Koala
activity (scats and scratches) was noted during the site inspection, but one male Koalawas
heard during a nocturnal survey. Due to their complex social hierarchy, territorial behaviour and
the disturbed condition of the site, the sole male Koala recorded may have a large home range
that extends beyond the inundation area, thus inferring that a low population density is
probable.

Itis considered unlikely that the proposed inundation area constitutes habitat critical for the
maintenance of a local population of the Koala due to an expanse of native vegetatian in
adjacent forested lands that is of greater habitat value.

State Environmental Planning Policy No 55 — Bemediation of Land

The aims and objectives of State Environmental Flanning Policy No. 55 — Remediation of Land
(2EPF 55) are to provide a state-wide planning approach to potentially contaminated land. [t
also promotes the remediation of contaminated land to reduce the risk of harm.

SEPP 55 aims to pramote the remediation of contaminated land for the purpose of reducing the
tisk of harm to human health or any other aspect of the environment. The SEPP applies to the
whole of the State.

Clause 717 of SEPP 55 requires that contamination and remediation of land be considered by a
consent authority in determining a development application.

As the Proposal is subject to Part 5 of the EFP&A Act, the pravisions of Clause ¥ do not apply.
However, the principles of the SEPP have been considered, and details on potential
contamination issues are discussed in Chapter 8.

State Environmental Planning Policy {(Repeal of REP Provisions) 2009

otate Environmental Planning FPalicy (Repeal of REF Provisians) 2009 (the SEFPF) has been

prepared in orderto remove a number of REPs from the planning system before all current
REPs are deemed ta be SEFPs.

622 Regional Environmental Plans

MNorth Coast Regional Environmental Plan 1988

As of 1 July 2009, regional environmental plans (REPs) are no longer part of the hierarchy of
erviranmental planning instruments in MSYY. The Morth Coast Regional Environmental Plan
(MCRER) is now deemed to be a SEPP under the new Division 2, Part 3 of the Exvironmenital
Flanning and Assessment Act TO79 [EFP&A Act).

MCREF establishes a regional framewoark for the development of the NEWW Marth Coast Region.
The relevant provisions of the NMCREP in relation to the Proposal are Clauses 12 and 15 Whilst
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these provisions apply to development requiring consent, the intent of the provisions have been
considered below.

Clause 12 of NMCREP relates to impact of development an agricultural activities and states:

The NST shall not consent to an application to carry ouwt development on ruralland
unless ¥ has first conadered the likely impact of the proposed development on the use
of adjoining or adiacent agricultural land and whether ar not the developrnent would
cauae a loas of prime crop or pasture land.

The Proposalwould result in the inundation of 13.55 ha of pasture land. This land is currently
used for cropping purposes but has not been identified as regionally significant farmland (see
Section 5.6.3). Given that a significant portion of the Nambucca Yalley is available for
agricultural purposes, the loss of 1355 ha of pasture land is not considered to have a significant
impact upon the local economy. In addition to the loss of pasture land, approximately 26.99 ha
of hardwood plantation, part of the Viewmont State Forest would be lost from timber production
in the region. As Yiewmont State Forest cavers an area of 1,000 hectares, the loss of 26.99 ha
for a criticalwater supply project is not considered to have a significant impact upon the local
economy.

Clause 15 of MCREF relates to wetlands or fishery habitats and states:

The NS0 shall not consent to an application to cary out development for any putpose
within, adjoining or upstream of a river ar stream, coasta! or infand wetland ar fisheny
hahbitat area ar within the drainage catchment of 2 river ar gream, coastal or inland
wetland or fisheny habitat area unless it has conatdered the following matters

fal  the need to maintain of improve the quallty or quantily of flows of water to the
wetland or habitat

fH the heed to conserve the exiging amatewr and cormmercial fisheres

fol  any loss of habitat which woukd or ls kel to be cawsed by the camang out of the
development,

fdl  whether an adequate public foreshore reseive s avallable and whether there is
adequate public access to that reasrve,

fel  whether the develbpment would result in paliution of the wetland ar estuans and
any measures to eliminate pollution,

il the proximiy of aquatic reserve s dedicated under the Fisheres Management Act
7994 and the effect the development would hiave on these resenes

fagl  whether the waltercourse is an area of protected land as defined in section 21AB
of the Soll Conservation Act 1938 and any measures to prevent soil erosion,

(h the need to ensure that native vegetation surraunding the welland ar fishens
habitat area ls conserved, and

£l the recommendations of any environmental audit or water quality study prepared
b the Department of Waler Resources ar the Enviranment Protection Authonty
and relating to the river, strearm, wetland, area or catchment.
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In designing the Proposal, consideration has been given to the potential impacts on water
guality, fisheries habitat, downstreamwetlands and estuaries and protected land. The Proposal
is not expected to impact water quality, fisheries habitat, downstream wetlands and estuaries or
protected land provided the identified mitigation measures are adopted as part of the Proposal.

The Proposalis therefore consistentwith the relevant provisions of the NCREP.

62.3 Local Environmental Plans

Hambucca Local Environmental Plan 1995

The Proposal is located within the Mambucca Shire Local Government Area. The provisions of
the Mambucca Local Environment Plan 1995 (the Mambucca LEF) apply to the area inwhich
the Proposal is located. The consent authorty for the purposes of the Mambucca LEF is N3C,
The Proposalfalls under three separate definitions of public utility undertaking =, utility
installations and dams under the Nambucca LEP.

Fublic utility undertakings are defined by the LEF as followes:

public utility undertaking 'means any undertaking camed owt or carried on by, or
under the authany of, any government departrment or in purauance of any
Commonwealth or State Adt, for the purpose of;

{al rafway, road, water ar gir transpart, aor wharf or river undertalings or
(hl the provision of sewerage or drainage services of

fo]  the supply of water, hyrdrawlic power, slectricity or gas, or

(cl. (e} (Repealed)

(1 fire fighting facilties or

fql  paramedical facilites or

fhl storing and collecting recyclable matetials, where that undertaliing does not occupy
an area of more than 100 square metres

ahd & reference to a person carrdng on a publc utilhy undertaking includes 5 referance
toa WSC, county NSC, government department, corporation, firm ar authority carnging
an the undertaking.'

A utility installation is defined by the LEF as:
utility installation means a building or work vaad for a public utilty undertaking.
A dam is defined by the LEP as follows:

dam means a work designed for the contalnment of water by use of earthen
gmbanbments or embankments of other materiala and includes an excavated sorage
licensad wndar Fart 5 of the Water Act 1912

Whilst the definition for public utility undertaking covers the entire Propasal, the utility installation
and dam definitions relate anly to the headworks building and off-river storage respectively.
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The Proposal including the off-river storage, pipelines, borefields, headworks and access roads
would pass through land zoned:

b 1(f) Rural (Farestry);

b 1(al) Rural

b 1(a2) Rural (Prime/Flooding); and

b 1{ad) Rural (Lower Water Catchment).

The proposed off-river storage and access roadswould be partly located within the 1(f) Rural
(Forestry), 1 (a2) Rural (Prime/Flooding) and 1 {ad) Rural (Lower Water Catchment) zones,
whilst the transfer and borefield pipelines and headworks are located within the 1{a1) Rural,
1(a2) Rural (PrimeiFlaoding) and 1{ad) Rural {Lower Water Catchment) zones.

The current zones are illustrated in Figure B-2.

1 (f) Rural (Forestry)

According to the zoning provisions under the 1if) Rural (Forestry) zone, public otility
undertakings and roads are permissible without development consent, whilst dams are
prohibited.

1 (a1) Rural

The proposed transfer pipeline would fall under the definition of public utility undertaking.
According to the provisions under the 1(a1) Rural zone, public utility underakings are
permissible with development cansent.

1 {a?) Rural (Prime/Flooding)

The proposed barefield pipelines, bares and associated power transformers at South Creek
would fall under the definition of public utility undertakings. According to the provisions under
the 1(aZ) Rural (Prime/Flooding) zone public utility undertaking s are permissible with
development consent.

1 (ad) Rural {Lower Water Catch ment)

The proposed borefield pipeline, bores and associated power transformers would fall under the
definition of public utility undertakings, whilst the headwarks building would fall under the
definition of utility installation. Accarding to the pravisions under the 1(ad) Rural (Lower VWater
Catchment) zone, public utility undertakings are permissible with development consent, whilst
utility installation are permissible with out development consent.
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Development consent requiraments

Fursuant ta the provisions of Mambucca LER, the proposed starage is prohibited within the 1(f)
Forestry zone  whilst that part of the proposed storage |, borefield and transfer pipelines within
the 1{a1) Rural, 1{a2) Rural (Prime/Flooding) and partly 1({ad) Rural (Lower Water Catchment)
Zanes require develapment consent The Mambucca LEF adopts the Ervironmental Planning
and Assessment Wodsl Provisions 1980 (EP A MPi(with the exception of Clauses 4 (13,15, 29,
30,31, 33 and 34) via Clause B which removes the requirement far public authorities (such as
MN=C) to obtain development consent for certain public utility undertakings. It would be noted
that the 1980 Model Provisions were repealed in 2005. However, clause 93 of Schedule B of the
EPE&A Act applies to save those pravisions for the purposes of the Mambucca LEF.

Clause 35 of the EPE&A MP states (in par) that:

"Mathing in the local ervironmental plan shall be construed as restricting or prohibiting or
enabling the consent authorty to restrict or prohibit:

fal  the carmying out of development of any description specified In Schedwle T .7

The Proposal has been assessed against the definitions contained in ltem 2 in Schedule 1
which states:

The carring out by persons carying on public whility undertakings being water,
sewerage, drahage, electricily or gas undertalings, of any of the following development,
being developrment required for the purpose of their undertalings, that 15 to say:

fal  development of any description at or belbw the surface of the ground,

fcl  the hstaliation or erection of any plant or other structure s or erechions by way
of addition to or replacement ar extension of plant or structures ar erections
already installed or erected, Including the installation in an elecirical
tranamiasion line of substations feeder-piliars or transtormer housing, but not
including the erection of overhead lines far the supply of electricity or pine s
ghove the surface of the ground for the supply of water, ar the installation of
substations, fesder-pillars or transtormer howsing s of stone, concrete of
brichworks

{el  the erection of service reservolrs an land acquired ar in process of being
goquired for the purpose s thereof before the appointed day, provided
regasohahble notice of the proposed erection is given to the NSC, ar

if] any other development except:

{1l the erection of buiidings, the installation or erection of plant or other
structures or erections ahd the reconstruction or alteration, so as
matenally to affect the design ar external appearance thereof, of
bBuildings, or

(il the formabion or alteration of any means of access fo g road.”

Fursuant ta the above definition, the EF&A MP pravides permissibility for that part of the off-
river storage located within the 1(f) Forestry zone without development consent. As discussed in
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Section 5.2.1, SEPP Infrastructure also acts to allow the remainder of the Proposalto be
developed without the need for development consant.

Therefore development consentis not required and planning approval would be subject to the
provisions of Part 5 of the EP&A Act,

6.3 MNSW Legislation

6.3.1 Water Management Act 2000

The Water Management Act 2000 MWW Act) is administered by Department of Environment,
Climate Change and Water (DECCW) and aims to "provide for the augtainagble and integrated
management of the water sources of the State for the benefit of both present and future
genearations".

Under the Wt Act, a controlled activity approval is reguired for any of the following works:

b the erection of a building ar the carrying out of a work fwithin the meaning of the EP&A Act),
or

b the rermoval of material (whether or not extractive material) or vegetation from land, whether
by way of excavation or otherwise, or

p the deposition of material fwhether ar not extractive material) on land, whether by way of
landfill operations or otherwise, or

b the carrying out of any other activity that affects the quantity or flow of water in a water
source.

The Proposal constitutes a controlled activity as it would affect the quantity or flow of water in
the Mambucca River. A contralled activity approval would therefore be required for the Propaosal.

Under the Act, 31 statutory VWater Sharing Plans have commenced. These plans cater for 80%
of water extraction in NSW. In areas not covered by water sharing plans, licensing would
continue under the Water Act 7972 until plans are gazetted for these areas. The catchment
within which the Proposalis to occur does not have a Water Sharing Plan in place. As such the
licensing and approval provisions of the Water Act 7972 apply.

63.2 Water Act 1912

The Water Act 1972 is administered by the DECCW. The Water Act 7972 is being progre ssively
phased out and replaced by the Water Management Act 2000 but some pravisions are still in
force. The relevant parts of the Actinclude Parts 2,5 and 8. Pursuant to Part 2, Section 112, a
licence would be required for the proposed borefield expansion as part of the Proposal. Section
112 states:

{11 The sinking of 3 bore shall not be commenced, nor shall s bore be enlarged,
deepened, or altered unless

{al inpursuance of g llicence isaved under this Far, ar

(Bl the bore s to be sunk, enlarged, deepened, or altered by the Crown,
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Farnt 8 of the Act provides for flood control works. Section 165 (&)(1)(d) states that a controlled
wark means:

Lahy work, wherever situated or proposed to be constructed, that

£l affects or is reasonably likely to affect the fow of water to or from &
Fhver or lake, and

finl i5 used or lsto be waed for, or has the effect or likely effect of,
preventing land frorm being flooded by water, and

{i i5 declared by arder of the Minigterial Corparation published in the
Gazette to be a contralled work

The Proposalwould involy e works that match the description in Section 1685{2)(1)(d).

The licensing and appravals provisions of both the Water Act 19712 and the Water Wanagement
Act 2000 would continue to operate under the Water Act untilit is phased out. Under the Water
Act, a license would be reguired fram DECCW for use, work and access for the off-river storage
and new barefield.

63.3 Local Government Act 1993

The provisions of Section B0 of the Local Government Act 7993 apply to the Proposal. Section
B0 states:

ANSC mug not, except in accordance with the approval of the Minister for Land and
Water Consarvation, do any of the following:

fal aatowaorks of water suppli—congruct or extend a2 dam for the Impounding or
divaraion of water for public uae ar any associated works

(bl aato water treatment works—congruct or extend any such works,

fc) aato sewage—provide for sewage from its ares to be discharged, treated or
supplied fo any person,

{d] asto fiood retarding basins prescribed by the reguiations—construct or extend any
such hasins.

Approval of the Minister is required for the construction of the off-river storage together with any
future water tre atment plant.

634 Fisheries Management Act 1994

The Fishernes Wanagement Act 1994 (Fh Act) is administered by the Department of Industry
and Investment and its objectives are to conserve, develop and share the fishery resource s of
the State far the benefit of present and future generations.

Pursuantto Section 200 of the FM Act a permit is required to undertake dredging and
reclamation work in “water land". As the Proposal involves closed tunnelling beneath the
Mambucca River to facilitate two borefield pipeline crossings and a crossing of Bowra Creek for
the transfer pipeline, a permit is required.
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Section 218(5) of the FM Act states that & public authority that proposes to construct, alter or
maodify a dam, weir ar reservair on a waterway (or to approve of any such construction,
alteration or modification):

Ya)  must notify the MWinigter of the proposal, and

(Al must, i the Minister so requests, include as part of the warks for the dam, weir or
resshvolr, or for its alteration or modification, & suitable fishway or fish b-pass’

MSC is considered a public authority and is therefore required to notify the Minister for Fisheries
of the Proposal and consider any matters raised by the Minister.

section 219 of the FM Act also requires a permitto be sought from the Minister for Fisheries in
relation to the obstruction of fish passage due to construction of the Proposal.

Part 7 A of the FMW Act provides for threatened species consemnvation including measures: to
conserve biological diversity of fish and marine vegetation; to prevent the extinction and
promote the recovery of threatened species; and to provide for the listing of threatened species
for the purposes of this Part. Threatened species, populations are listed in Schedules 4, 4a and
5 ofthe FM Act. The potential impact of the Proposal on threatened species and communities
has been assessed in Chapter 3.

635 Dams Safety Act 1978

The NEW Dams Safety Committee (the Committee) has statutary functions under the Dams
Safely Act 1975 (DS Act). The Committee's basic role is ta ensure that all "prescribed dams”
are in such a condition as to not endanger downstream residents and property, or adversely
affect the public welfare and environment, and to ensure that mining operations adjacent to or
under reservoirs do not result in significant, inadvertent or uncontrolled loss of the storage,
consistent with accepted world wide practice. Safety is assessed in relation to both structure
and storage integrity taking into account possible actions. In line with legal opinion, the
Committee requires dam owners to adopt a standard of care in dam safety, which conforms to
accepted worldwide practice.

In accordance with the DS Act, the Proposal would be designed and constructed according to
appropriate engineering standards for present and foreseeable future conditions. Accardingly,
MNSC rust provide details of the Proposal to the Committee at an early stage, for its approval
under the 0= Act. Details of the Proposal have since been provided to the Committee.

6356 Protection of the Environment Operations Act 1997

The NEWW Pratection of the Environment Operations Act 1997 (POEQ Act) aims to encourage
the proper management, development and conservation of natural and artificial resources for
the purpose of promoting the social and economic welfare of the community and a better
erviranment aswell as ecologically sustainable development.

An environment protection license must be obtained from the DECCW for activities listed in
achedule 1 of the POED Act. Such activities may include 'extractive industries'. An extractive
industry, under this schedule, invalves the extraction, processing or storage of mare than
30,000 tonnes per year of extractive materials. Given the Proposal would involve the extraction
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and processing of over 300 ,000m® or approximately 600,000 tonnes of material, a licence
pursuant to the POED Actwould be required.

An environmental protection license is also required frorm DECCW under Section 43 of the
FOED Act, to allow water releases from the storage at the completion of construction. As this
water may have laid stagnant in the pipes arthe storage and may have high nutrient and
sediment content, a licence pursuant to the POED Act would be required.

63.7 Heritage Act 1977

The Hertage Act 1977 is administered by the NSW Heritage NSC and its purpose is to ensure
that the heritage of Mew South Wales is adequately identified and conserved. The Heritage Act
1977 is concerned with all aspects of canservation ranging fram the moast basic protection
against damage and demolition, to restoration and enhancement.

Under Section 57 of the Hertage Act 1977, a permit must be obtained for warks, which have the
potential to interfere with a heritage item ar place, which is either listed on the State Heritage
Register ar the subject of an interim heritage arder. There are no heritage items listed on the
otate Heritage Register or subjectto an interim heritage arder in the vicinity of the Proposal
(referto Sections 13 and 14).

section 139 of the Act prohibits disturbance of a relic unless in accordance with an 'excavation
permit’ from the Heritage MSC.

Certain activities are excluded from the 139 permit approval requirements. On the & March of
2003, the following 5139 exceptions were notified:

Excavation or disturbance of the following land does not require an excavation permit
under 5139, provided that the Director s satisfied that the criteria in (&), [B) or [c) have
been met and the person to underake the excavation or disturbance has recelived a
notice adviaing that the Director is satisfied:

fal Where an archaeclogical assessment has been prepared in accordance with
Guidelines published by the Hentage NS0T of NSW which indicates that there is litts
Wkelhood of there being any relics in the land or that any relica in the land are unlikely
to have Stale or local herttage sgniticance,

(R Wherse the excavation or disturbance of land wouwld have a minor impact on the
grchaesclogical resowrce; and

fo] Whers the excavation or disturbance of land involres only the removal of Rl which
has been deposited on the land.

A person proposing to excavate or disturb land according to the above criteria must write to
the Director and descrbe the proposed excavation or digurbance and set owt why it satisfies
the criteriz. The Director shall notify the applicant if he or she is satisfied that one or more of
the criteria have been met.

A historic site (forestry stump) was found and falls under the definition of 3 relic has having
been assessed as having local or a greater level of significance (Mavin Officer, 20087
Motification of the intention to impact the forestry stump would be provided in writing to the
Director of the MNSW Heritage Office with a request that & determination be made as to whether
the intended impact falls under an existing exemption to section 139 permit provisions.
Eurapean heritage is discussed in Chapter 14,
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Section 146 of the Act requires that the discovery of a previously unknown relic be reported to
the Heritage NSC within a reasonable time of its discovery.

6.3.8 Forestry Act 1916

The main abjective of this Act isthe management of timber production on crown land under the
control of MSYW Forests consistent with the conseryation obligations under this Act. Forests
MWy and State forests are administered in accordance with the Forestnye Act 7976 and the
regulations associated with that Act.

The Proposalwould require the acquisition of approximately 220 ha of “iewmont State Forest
Mo 1035, The processfor appravals and acguisition of state forest land is legislated under the
Forestry Act 1916,

Amendments would occur to the boundarie s of the Viewmaont State Forest Mo 1035 once the
partially acguisition of the State Forestis approved. The land would be transferred ta NSC
under an acquisition agreement. The agreement would also include areas of native forest
being harvested prior to acquisition. Forest NSW has provided in-principle approval for the
acguisition.

However, action under this Act is not required priar to ar during the environmental assessment
period. The acquisition approval process under the Forestny Act would nottake place until it is
known whether the Proposal has been approved and NSC begins land acquisition prior to
commencement of construction.

6.3.9 Hation al Parks and Wildlife Act 1974

The National Farks and Wildife Act 1974 (NPW Act) is administered by DECCW aims ta
conserve the natural environment and its processes, and places and features of culturalvalue
by employing the principles of ecalogically sustainable development (ESD).

The Proposal does not fall within a designated Mational Park, nar would it affect any National
Farks ar other areas of National Park Estate.

The NP Act provides the basis far legal protection and management of Abariginal sites and
objects in NSW. The implementation of the Aboriginal heritage provisions in the Act isthe
responsibility of the DECCW. The NPW Act aims to prevent the unnecessary or urwarranted
destruction of relics, and the active protection and conservation of relics that are of high cultural
significance. Prior ta approval, any Ahariginal archaeological studies that require subsurface
investigations would require a permit under section 87 of the NPW Act.

Aboriginal heritage is discussed in Chapter 13, The cultural heritage assessment identified
several items of significance including a paossible Aboriginal object, a potential archaeological
deposit, and two areas of cultural value,

A Section 87 permitwould be required to carry out sub- surface investigations within the
identified PAD. Should any itemns of significance be identified as part of the sub-surface
investigations, a Section 90 consent to destroy would be reguired.
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63.10 Hative Vegetation Act 2003

[n 2005 the MSW Government infroduced new laws to end broad scale land clearing across the
state. The DECCW is the government agency charged with ensuring native vegetation is
protected far future generations. The Mative Vegetation Act 2003 (N Act) applies to the
clearing of native vegetation outside certain specified areas, and requires that development
consent from the Minister for Planning.

section 12 of the Native Vegetation Act 2003, states that native vegetation must not be cleared
except in accordance with a development consent granted in accordance with the Act. However
under Section 25 of the MY Act, approval is not required for any clearing that is part of an
activity that is carried out in accordance with & determination under Part 5 of the EP&A Act.
Approval is therefore not required.

63.11 Hoxious Weeds Act 1993

This Act outlines procedures for the definition, declaration, and contral of noxious weeds
throughout the State.

Eight noxious weeds listed under this Act for the Mambuecca Local Control Autharity occur within
the inundation area. Further information on the noxious weeds recorded in the study area are
addressed in Chapter 8 of this report.

63.12 Threatened Species Conservation Act 1995

The Threatensd Species Conservation Act 1995 (T30 Act) is administered by the DECCYY,
section 54 of the EP&A Act lists a number of factors to be taken into account in deciding
whether there is likely to be a significant impact on threatened species, populations or
ecological communities or their habitats.

should a threatened species or community be impacted, a test of significance must be
completed to determine the significance of the impact. A Species Impact Statement (513 is
required if there is likely to be a significant impact on a threatened species, population or
ecological community ar its habitat.

The potential impact of the Proposal on threatened species and communities has been
azsessed in Chapter 9. Mo threatened flora were identified within the study area therefare no 7
part tests have been undertaken in regards to threatened flora. Howewer, eleven species of
threatened fauna listed were found. The 7-part Tests concluded that no significant impact is
likely on these species as a result of the Proposal Therefore no Species Impact Statements are
deemed necessary.

63.13 NSW Public Health Act 1991

The N5W Public Health Act 1997 is administered by NSV Health. Section 10 of the Act,
defines the powers of NSYY Health in relation to drinking water supplies. These powers as
stated in the Act include:

b Heguire the issuing of advice to the public an the safety of a drinking water supply;

b Heguire the correction of any misleading information issued to the public;
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P Enterandinspect premises of a supplier of drinking water;

P Require testing of drinking water;

» Require production of information including the results of testing; and

b Orderthe rectification or clasure of a water supply.

MN=W Health administers these powers through the following guidelines and programs.

Australian Drinking Water Guidelines: NSW Government has endorsed the Australian
Orinking Water Guidelines 2004 {published by the Mational Health and Medical Research WG
and the Matural Resource Management Ministerial MSC). The guidelines provide a solid
foundation for assessing drinking weater quality, by specifying health-based and aesthetic criteria
aswell as the philosophy of a "multiple barrier approach” fram catchment to tap, so to ensure
safety of the water.

The ADWGS define the quality of water that is considered fit for hurman consumption. The
Framewark describes a praventive risk management approach for drinking water supply
systems.

A Water Quality Plan must address all elements of the Framewark and include:

b The undertaking of a comprehensive risk assessment of the water supply system;

b The design of the system to apply multiple barriers against contamination of the water
supplied to consumers;

b A comprehensive water quality monitoring plan;

P Aplanto repart manitoring results and any incident to MY Health (and the Ministers and
Organisations required by the Regulatian);

b A protocol for responding to incidents that threatens (or could threaten) water gquality, public
health or safety,

P A meanstoinvestigate and manage complaints of water quality;
P Aplanto provide reports of water quality to consumers; and
b A process for monitoring and auditing implementation of the Framework.

Drinking Water Monitoring Program (December 2005): YWhere a licensee is operating a
community water supply (e.g. reticulated supply for a town or part of a city) the license e would
be required to comply with the requirements of MEWW Health, Guidance an MSW Health's
sampling and reporting requirements, for most size systems, is contained in the MNSYY Health
Drinking Water Monitoring Prograrm; which include s minimum number and type of drinking water
samples to be collected and reporting arrangements to NSYWW Health.

A licensee operating a community water supply may be directed to fluoridate under the
Fluoridation of Public YWater Supplies Act 1957 (further details below).

Wwater guality and monitoring are addressed in refer to Chapters 10,11, and 20.
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63.14 The Fluoridation of Public Water Supplies Act 1957

The Fluondation of Public Water Supples Act 1957 is administered by NSW Health. This Act
gives MSCs who are water supply authorities the power to fluoridate the water supply in the
lacality with the approval of, or at the direction of NSWW Health | in the latter case after a NSC has
referred the matter to NSV Health and the Minister has received the advice of the Fluoridation
of Public VWater Supplies Advisory Committee.

Wwater supplies to which fluoride is added must meet the requirements of this Act as well as the
Flioridation of Public Water Suppliers Regulation 2002 and the Code of Practice for the
Fluoridation of Public Water Supplies 2002, These requirements include

b Daily and weekly tests at the headwarks;
b A monthly test submitted to the Division of Analytical Laborataries; and

b Appropriate reporting to local Public Health Units of dosing above 1.5 mgdl and interruptions
to dosing longer than 24 hours,

As the supply of water would be fluoridated, these reguirements are discussed further in
Chapter 10.

6.3.15 PBRoads Act

Accarding to Section 133 of the Roads Act 7993, consent is required for certain actions in
relation to public and classified roads, including disturbing the surface of the road.

Section 138 of the Roads Act states:

(1 A pearson mug not:
fal  erecta structure or carny out @ work in, on or over a public road, or
(Al digupor digurb the surface of 2 puhlic road, ar
fal  remove or interfere with 2 sricture, work or tree on a public Yoad, or
fdl purmp water into & pubiic road from any land adipining the road, or

(el connect a road fwhether public or prvate) to a classfied road,
otherwize than with the consent of the appropriate roads authorty.

As the Proposal involves digging up and disturbing the surface of a public road, approval from
MZC (asthe roads authority for Bobo and “alla Roads) would be required.

6.4 Commonwealth Legislation

64.1 Commonwealth Environment Protection and Biodiversity Conservation Act 1999

The Commonwealth Environment Protection and Biodiversity Conservation Act 19938 (EPBC Act
1999) establishes a requirerment 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 Commonwealth land, or actions taken on Commonwealth land.
Matters of national significance include:

b World heritage properties;
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b Mational heritage places;

b Wietlands of international importance,

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

¥  Commonwealth marine areas; and

b Muclear actions.

The Proposalwas assessed as to whether it is likely to have a significant impact on matters of
national environmental significance. Mo Caommonwealth land under the EPBC Act would be
affected by the Proposal

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 occur within the area. Mo ecologically
endangered communities (EEC 5) are listed under the EFBC Act as accurring in the study area.
15 migratory species were identified as potentially using the study area at some time of the
year. However, a review of the specific habitat requirements of these species, and the hahitat
present within the study area and its surrounds allowed a number of these speciesto be
eliminated as having nil, or low likelihood of ocourrence at the site,

Based on the results of this assessment contained within Chapter 9 —Flara and Fauna, the
FProposal would not constitute a contralled action under the Act. Accordingly the Proposal has
not been referred to the Commonwealth Minister for the Environment, Heritage and the Arts
under the EPBEC Act.

6.4.7 Native Title Act 1993

The Mative Tite Act 1993 administers proce sses relating to the recognition, protection and
determination of native ttle and dealings with native title land.

Mative title is concerned with the rights and interests of Aboriginal and Torres Strait Islander
peoples in relation to land and water in Australia and its territories. The Commaonwealth
Departrment of Environment, Heritage and the Arts administers this Act.

At the time of preparing this EIS there were no native title claims applicable to the Proposal,
6.5 MNSW Government Strategies and Policy

65.1 Mid North Coast Regional Strategy

The primary purpose of the Strateqy isto ensure that adequate land is available and
appropriately located to accommodate the projected housing and employment needs of the
Fegion's population over the next 25 years, and sets the policy to govern where and how
growth can occur,

Chapter ¥ — Environmment and Natural Resources

Chapter ¥ sets outthe aims and outcomes for pratecting the water qualty in town water supply
catchments, other waterways and significant groundwater reserves as well as the values and
functions of riparian corridors, coastalwetlands, lakes, estuaries and fishery habitats. Matural

L2141 330 37N Bowraville OffRiver Storage and Associate d Works

Ermirenmental Impact $tatement

Mambucza District Wigter Supply Augmentation E-19



p—
I—

resources including farmland, extractive resources, energy resources and timber are also to be
protected.

The Proposal relies on the protection of water quality within Nambucca River and South Creek
and associated aguifers to continue to offer clean drinking water to the residents of the LGA.
Consideration has also been given to protecting riparian corridors, wetlands, estuaries and
fishery habitats through design development and identified mitigation measures.

In protecting water guality, NSC would give consideration to amending Clause 63 of LEP 1995
orincorparating similar provisions within the draft LEF to ensure the water supply protection
buffer incorporates the expanded borefield design as part of the Proposal.

Chapter 8 — NaturalHazards

Chapter 8 sets outthe aims and outcomes far managing major hazards such as flaoding,
bushfire, acid sulfate, soil disturbance and landslip. In order to manage risk associated with
climate change, NSCs are to undertake flood investigations aver lands with the potentialto be
affected by sea level rise and inundation to ensure that risks to public and private assets are
minirmised.

Consideration has been given to hazards such as flooding, bushfire, acid sulfate sails and =ail
stabilty/ erosion in the design of the Proposal The FProposal is not expected to be influenced by
sea level rise or inundation.

Chapter9 — Cultural Heritage

The Mid Marth Coastis rich in cultural history to the region's Aboariginal communities, with many
places and objects of spiritual, historical and social significance known to exist. Chapter 9
requires WSCs to ensure that cultural and community values that are impoartant to Aboariginal
cammunities are considered and resoled in the future planning and management of the local
gaovernment area,

The Proposal has been designed in consultation with the local Aboriginal community. An
Aboriginal Liaison Committee was established at the outset of the planning process and has
continued throughout the EIS preparation. The results of the consultation are contained in
Chapter 5.

Chapter 10 — Water and Energy Resources

Chapter 10 sets outthe aims and outcomes for the regionalwater supply. In particular, the
otrategy aligns with the work of the State Government to ensure a secure, safe and adequate
regionalwater supply. The Proposal would facilitate the implementation of the Strategy, as it
would seek to maintain a secure water supply systern for the Mambucea Shire,

65.2 Mid Horth Coast Farmland Mapping Project

The Mid North Coast Farmland Mapping Project aims to protect agricultural land on the MNI3YY
coast This project recognises and aims to conserve the best farmland or regionally significant
farmland for current and future agricultural purposes. Planning recommendations for regionally
significant farmland intend to protect the land fram development including infrastructure and
facilities unless there is an overriding public benefit,
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Mo regional significant farmland is found within the inundation area. However, some of the
bares may be located within regionally significant farmland. The impacts of the bores would
generally be restricted to small areas adjacent to watercourses thus limiting their ultimate overall
impact. The Proposal would provide a net benefit to the community through the provision of a
secure water supply for the LGA,

65.3 Draft Sea Level Rise Policy Statement

The primary objective of the Sea Level Rise Palicy Statement, prepared by DECCW in February
2009, is to minimise the social disruption, economic costs and environmental impacts resulting
from long-term sea level rise. To achieve these objectives, the NSWY Government would:

1. pramote an adaptive risk-based approach to managing sea levelrise impacts.
provide guidance to local MSCsto support their sea level rise adaptation planning.

encaourage appropriate development on land projected to be at risk fram sea level rise.

oW

cantinue to provide emergency management support to coastal communities during
tirmes of floods and storms.

5. continue to provide updated information ta the public about sea level rise and its
impacts.

The draft Policy Staterment includes sea level planning benchmarks which have been developed
to support consistent consideration of sea level rise in land-use planning and coastal investment
decision-making. The adopted benchmarks are far a rise relative to 1990 mean sea levels of 40
crn by 2050 and 30 crm by 2100, These benchrmarks represent the Government's guidance on
sea level rise projections for use in decision-making and are not requlatory standards.

The benchmarks adopted by the Draft Sea Level Rise Folicy have been considered in the
concept design of the Proposal and used in considering the impacts of climate change on the
Proposal, particularly the proposed expanded borefield.

654 N SW Weirs Policy

The MWW Weirs Policy provides a framewark for the efficient and sustainable reform of the
water industry that included making formal allocations to the environment, based on the best
scientific infarmation available.

Forthe purposes of the palicy, weir means a licensable "work" as described under the Water
Act 1912, and could include any dam, lock, weir, regulator, barrage or causeway which effects
the quantity or flow of water in a river or lake. Whilst this policy does not apply to the offriver
starage it would apply to the existing pipeline crossing and its proposed modifications to
incorparate fish passage.

65.5 The H5W State Groundwater Policy Framework Document

The purpose of the Groundwater Framewaoark Policy document is to provide a clear NSW
government policy direction on the ecologically sustainable management of the State's
groundwater resources for the people of MSWY

Mambucza District Wigter Supply Augmentation E-21
Bowraville OffRiver Storage and Associate d Works
Ermirenmental Impact $tatement

23141 33 37N



p—
I—

The focus of the Policy is on water below the ground surface in a geological structure or
formation, and an the ecosystems framwhich the se waters are recharged or into which they
discharge.

The Policy provides for the better consideration of all issues which affect or are likely to affect
the candition and functioning of the resources of these areas, including water chemistry,
geology, aguifer recharge and discharge, and dependent ecosystems such as wetlands | lakes
and streams, springs and seeps. It requires that careful consideration be given to all factors
affecting the stability, vulnerability and productivity of these systems.

The State Groundwater Policy is a framework policy designed to establish:

P Objectives and principles for groundwater management;

P A coordinated program for policy development, reparting and review;

b Tools for policy implementation; and

b Opportunities for information sharing.

The State Groundwater Policy is made up of the following component policies:
P Groundwater Dependent Ecosystems;

P Groundwater Cluality Protection; and

b Groundwater Quantity Management.

65.6 N 5SW State Groundwater Dependent Ecosystems Policy

The State Growndwater Dependant Ecogystems Folicy is specifically designed to protect our
valuable ecosystems which rely on groundwater for survival so that, wherever possible, the
ecological processes and biodiversity of these dependent ecosystems are maintained or
restored for the benefit of present and future generations.

The Policy provides guidance on how to protect and manage these valuable natural systerms in
a practical sense.

65.7 N5W Gro undwater Quality Protection Policy

The Groundwater Qualty Frotection Folicy is specifically designed to protect aur valuahle
groundwater resources against pallution. Adoption of the Policy means that the sustainahbility of
groundwater resources and their ecosystem support functions would be given explicit
consideration in resource management decision making.

The focus of this Policy is to protect water below the ground surface in gealogical structures ar
formations (known as "aquifers”, and the ecosystems frorm which these waters are recharged or
into which they discharge.

The Policy would guide the decision-making of landholders and State and local government
authorities in their management and use of groundwater. |t would influence the type and
selection of management activities and resource development opportunities that would be
suppaorted by the State's resource managers, land use planners and regulatars.
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