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1516014 Alcorn Creek Recover$tage 1 (Walker
This Project Plan has been prepareddnyd all enquirieso be directed to:

Mark Amos PO Box 567455 North Maleny Rd)

Project Manager Maleny, 4552

Lake Baroon Catchme@are Group Email- info@lbccg.org.au Phone- (07) 5494 3775
Disclaimer

While every effort has been made to ensure thecuracy of this Project Plan, Lake Baroon Catchment Care Group makes no
representations about the accuracy, reliability, completeness or suitability for any particular purpose and disclaibibtgldia
all expenses, losses, damages and costs whahbe incurred as a result of the Plan beingmaate or incomplete

How toreadthis Plan
This Plan is split into three distinct sections.

TheSummary(pp. 56)is a two page brief description of the project and inclusesymarisedietails of thestakeholders, budgets,
outputs and outcomes.

TheProject Plan(pp. 718) outlines the detaiinvolved in implementing the project and in most cases should explain the project
sufficiently.

TheAttachments(pp. 20-42) provideadditional informaton to sipport the Project PlanThe various numbered Contents in the
Project Plan directly correspond with the numbered sections in thadhtinents

Terms used in this Plan

Lake Baroon and Baroon Pocket Dam are used interchangeably, althakghBarooris uswally used when referring to the
catchment andBaroon Pocket Damefers to the dam as commercial water storage.

Landslide and land slip are used interchangeably throughout the document. Land slip is the more commonly used termén the La
Baroon catchmentvhile Seqwater documents use the term landslides.

Confidentiality

Much of the information contained herein is confidential and must not be reproduced or passed on to any person outside
Seqwater without prior written permission from Lake Baroon Catchn@are Group.
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Version Date Version/Description Result

1.0 17/12/2015 Draft LBCCG Project Proposainpleted n/a
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1516014 Alcorn Creek Recover$tage 1 (Walker
PROJECT NUMBER & TITLE1516014 Alcorn Creek RecoveryStage 1(Walker)

Alcorn Creek Recovewill be implementedn a high priority suitatchment that delivers higkevels of nutrients and
high volumes of sediment to Bridge Creek and ultimately Baroon Pocket Dae Walker property has recently
changed ownershipwith plans to operate as a mixedaging enterprisebased on organic principle¥he property
suffers from several key management issgeeep, unstable hillslopes and benches (landslips), moderately fertile
soils that are easily compacted and erodedd multiple watercourses fed by spgs and soaks. The project will
commencehe addres of severalssues considered high priorjtyith the keyaims of reducingoilloss, management
of livestock in riparian zones and remnant vegetat@mmdimprove property access. Seveaalivities (steam crossing,
laneways) will improve access to the landslip areas enabling remediation to commence in 2015/16.
APPLICANT/LANDMANAGER DETAILS

Names

Postal Address

Phone Number

PROJECT / SITE LOCATION

Property Address Maleny Kenilworth Rd, Witta \ Property Name \ n/a
Latitude/longitude -26.736317 152.824713
RP Numbers (Lot) RP163554 (8) Property Size 51 hectares
Existing Lanelise Mixedgrazing Stock Caied Likely 40
SubCatchment BridgeCreek ManagementUnit BRL
M.U. Priority (LBCCG IP Low M.U. Priority (Pollution) VeryHigh
Water Quality More than 984 of samples betweeh991-2005exceeded ANZECC guideline legEtaill 2007)
PROJECT PARTNERSKEHOLDERS & ROLES
Lake Baroon Catchment Care Group On ground projecimplementation($29,640)
(Seqwater 201516 Project Funding)
Lake Baroon Catchment Care Group Project coordinatio, administration, reporting, monitoring &
(Seqwater 201516 Administration Funding) evaluation [n kind $4,@0)
Seqgwater Landslide project fundin$34,090)
(201516 Lake Baroon Landslide Mitigation
Program)
Sunshine Coast Council Project funding (application tbEG Program to be completed
(Landholder Environment Grants) April 2016)$10,940)
Landownerlabour, caskand inkind contributions
HEUEL G ($19,400cash & irkind)

PROJECT DETAILS

Start Date | Feb2016 | Completon | June206 | Duration (mplementation) 1 year
OUTPUTS

Stream crosing 1 Laneway repair 300 m ISR : 200 m

reconstruction

Riparian fencingpermanent) \ 2,100 m | Landslide fencingsemipermanent) 500 m

Drainage | 3ha | Erosion mitigation 1site | Landslide revegetation| 800stems
OUTCOMES

Length of watercourse fenced (stoekclusion) 1,285 metres

Area of remnant vegetation protected 7 hectares (Stage 1

Erosion point remediated 1 point

Area of landslip drained 3 hectares

Area of landslip revegetated 2 hectares + (thd)

Prlorlty Landholder engagement 1 landholder

'k'éj ﬁ@é Waler V\L/Sunshlne(:oastw ol S S o
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1516014 Alcorn Creek Recover$tage 1 (Walkégr
Maintaining water quality is critical to providing safe bulk drinking water for the population of South east Queensland

All of the raw water storages managed by Seqwater@gated in catchments which are developed to varying extents
and support active and growing communities, including important industrial and rural economic activity. To provide :
multi-barrier approach to the supply of drinking water, Seqwater must influ¢heenanagement of land not owned
0y odzi 6KAOK SESNI |y AyTtdsSyO0S 2y {Sljél GSNDa O2NB

The Walker property lies inlgh priority subcatchment (Management Unith the Bridge Creek catchmegtMU

BR1. ThisMU is characterised by steep slopegavy black cracking clays, intensive livestock grazing, and numerous
permanent watercourses fed by springs and soaks. As a résilManagement Unit contributes very high volumes

of sediments generated by numerotlandslips, high levels of nutrients (alikely pathogens) and threats to remnant
vegetation and habitat.

The proposd project aims to complete teaomponentsfrom four contributors

Activity Description Funded by

Riparian fencing 750 metres LBCCG Core funding

Stream crossing 1 LBCCG Corerfding

Reconstruct livestock laneway 200 metres LBCCG Core funding

o . . Segwater Landslide Mitigation

Riparian/landslide fencing 650 metres a g
Program

semipermanent electric fencing (landslides) 500 metres Seqwater Landslide Mitigation
Program

Drainage springsoaks and waterlogged areas 3 hectares Seqwater Landslide Mitigation
Program

Two hectares of landslip prone hillslope 800 local pine specie Seqwater Landslide Mitigation
Program

Remnant vegetation fencing 700 metres Sunshine Coast Council (LEG)

Repai livestock laneway 300 metres Matt Walker

Repair dam wall/erosion point 1 Matt Walker

The project will engage multiple Contractors, each selected on their ability to provide a specific service. The proje
dovetails with the planned 2015/16 Lake BaroLandslide Mitigation Program (Seqwater) and indeed some of the
outcomes of the Lake Baroon Core fundiagd contributions from the landholder will assist in the delivery of the
Landslide program (access to the site and permanent fencing).

The projectwill achieve multiple benefits including:

wmanage grazing of riparian zones;

1 stabilise stream banks and beds;

9 reduce erosion and associated sediments from livestock laneways;

1 protect remnant vegetation;

1 stabilise landslip prone hillslopes;

1 establis riparian buffers to trap and filter contaminants;

1 enhance aquatic habitat;

1 improve property management;

1 protect property infrastructuregand

9 reducerisk towater quality by limiting sedimentation and nutrient enrichment;

Note: the project was notdentified in the LBCC@01516 Annual Investment tfategy due to the recenpurchase
and engagement of the propertyTherefore the project is prioritised as YSYSS NHA Y 3 G KNBL G 2 NJ 2

Lake Baroon Catchment Care Group Page6
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PARTB PROJECT PLAN

I. INTRODUCTION

il. BACKGROUND

LakeBaroon Catchment Care Group (LBCCG) is a not for he Al « h h _
profit community group focussed on reducing the risks The Alcorn Creek catchment has been considered a

to water quality in the Lake Baroon catchment priority for several years bytrior to 2009 no practs
primarily through the implementation of eground had been implemented in thisreag and certainly none

remediation projects. This aim is consistent with of the primary producers hadden engaged.

Seqw 1 SNNR& 202S00GABSa 2F SFFAOA S%/ijf & LINPRdzOAY 3 KA 3IK
quality potable water for the Sunshine Coast (and A concerted effort to engage landholders, followed by

greater South east Queensland) region. the sale of key properties, mcluqllng the Wall.<er
property, has enabled LBCCG to build several projects

on adjacent properties and build widespread

Maintaining water quality is critical to providing safe
engagement

bulk drinking water for the population of SEQ. All of the
storages managed by Segwater involve catchments
which are developed (to varying extents) and support
active and growing communities, along with important

industrial and rural economic activity (SKM 2012).

The key land management igsufor landholdersin

Alcorn Creek includéhe steepness of the catchment,
extensivelandslips and instabilityand severe flooding
damaging infrastructure suchs stream crossings and

The projectwill be implemented over onproperty and fencing

staged over multipleyears (landslide mitigation and
further property management activitiesmonitoring
and evaluatioh and is effectively a continuation of
recent projects on neighbouring properties both
upstream and downstreansée Table below

For LBCCG and Seqwater the key concerns are the large
volumesof sediment leaving the catchment, high levels

of nutrients (often mobilised by the erosion), livestock
access to waterways and inaccessibilige to the
topography The Lake Baroon Implementation Plan

The aiviies of LBCCG are supported by Seqwater as (2007) considered this part of the catchment as low
(KSe FEATy 6AGK {Ssh asNDRIOHIY WK assiiwps deemedrtpaly bgypnd
Framework and to environmental stewardship by repair, or at least would cost significant levels of
supporting  catchment planning and targeted investment tomake any differenceRecent(2009/10)

remediation for reduction of catchnm based risks to ::]hanges Itodhgw catchmentsharg assesﬁeacl;norlty,
water quality(Smolders 2011). . as r.e.su te |.n a greategmp asis on arefa at are
identified as higher contributors of contaminants

As this project is consistent with the LBCCG (and
Seqwater) aim of reducing risks to water quality from
erosion, nutrients and pathogens, the activities to
construct a stream crossing, construct laneways and
rehabilitate existing lanewayare considered sensible
to support.

Lake Baroon Catchment Care Group Page7



1516014 Alcorn Creek Recover$tage 1 (Walkgr
iii. PREVIOUS PROJECTS IN AREA/CATCHMENT

LBCCG projects in the immediate location include:

Project Name . VLTS Project outputs GIEY [Pl
implemented Value
Bridge Creek Rehaitétion L . .
(Watter) 200813 Riparian fencing and revegetation $52,636
IL:Jgrp]);rnglcorn Creek Riparian 201213 Riparian fencingstream crossings $85,648

Alcorn _Crt_eek Riparian 201214 Rlparlgn fen_cmg and revegetation $25.637
Remediation (landslip & riparian)

Cavanaglg 201314 Seqwater

Landslide Support Program 201314 Stream crossing, drainage $28,312
Stream  crossing, riparian  fencin

Western Alcqrn Creek 201516 laneway rehabilitation, landsli $69'000

(planned project) o (estimate)
remediation

S

<[

Project - TBD ]

Road

Kenilworth é

L 1 . [ e A o ‘1
LBCCG projects since 2008 in the immediate area of the proposed project. Note the fig

Y

ure indiates the property individual
projects occurred; not the actual onground activity.Proposed project is identified by red shading.

Lake Baroon Catchment Care Group Page8
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1.0 WHAT
(What activities wilbe implemented)

The propaed project aims to complete tecomponents
before June 30, 2016

1. Installstream crossing on Alco@reektributary;
Reconstruct 200 metres of livestock laneway;
Install 750 metres riparian fencing (multse);
Install 650 metes riparian and landslide fencing;
Install 500 metres landslide management fencing;
Drain 3 hectares of seasonal springs and soaks;
Plant 800 pine species on identified landslide
areas (as part of the Seqwater Landslide
Remediation Program 201E5);

8. Instal 700 metres of remnant vegetation fencing;
9. Repair dam wall and associated erosiand
10.Repair 300 metres of access laneway.

No ook

Te Walker property
1.1 LBCCG Core funding

1.1.1 Stream crossing

A low level concrete crossing to replace a failed pipe |

crossng over the primary watercourse. The crossing site
will be moved upstream 20 metres to avoid the need to
two crossings.

The construction of the crossing will permit access to
the northern hillslopes of the property and the
upcoming Landslide Mitigatiorrégram.

Failed pipe crossing. This is a remnant of the period when
the property was grazed by the neighbouring dairy. The
crossing is no longer required at this point and will be
replaced by a low level crossingpstreamthat will permit
access to the wostable slopes on the northern part of the
property (Landslide Mitigation program)

1.1.2 Lanewayreconstruction

Old laneways constructed when the property was used
for dairy grazing have fallen into disrepair and are
eroding during high rainfall eventa.short section (200
metres) requires reconstruction to minimise ongoing
sediment loss and improve access for other
components of the project, including the Landslide
Mitigation Program.

Laa b .".:" Il ) lr i . ' L I.'.‘.. "' .
Laneway to be reconstructed in centre of figure

1.1.3 Riparian &ncing

The majority of the numerous watercourses on the
property are unfenced and grazed resulting in direct
nutrient and pathogen inputs. Furthermore livestock
damage the banks and bed of the streams.

Lake Baroon Catchment Care Group
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1516014 Alcorn Creek Recover$tage 1 (Walkgr

Fencing of watercourses will commence in Stage 1 of 1.3

the project.

Alcorn Creek tributaries to be fenced

1.2 Sunshine Coast Council funding

Application will be submitted to SCC Landholder
Environment Grants program in April 2016.

1.2.1 Remnantfencing

It is essential the remaining areas of remnant vagen

in the catchment are protected. Not only is the
vegetation critical for habitat and linkages, but it also
plays an extremely importariole in maintaining and
improvingwater quality.

Fencing remnant vegetation excludes livestock and
protects vulneable edges while water flowing through
natural vegetation can filter and treat impurities such as
nutrients and faecal matter, while cooling and
oxygenating the water.

Remnant vegetation to be fenced

Seqwater Landslide Mitigation Program

funding

1.3.1 Landslide fencing

Landslip fencing is usually different tetandard

livestock fencing, allowing forunpredictable soil

movement. Electric fencing @mpleand easy to erect
and easily moved if affected by landslip.

Fencing of landslips permits maged grazing which can
be a valuable management tool.

1.3.2 Drainage

The key to stabilising landslips is the management of
water. Landslip areas tend to trap and hold water,
raising static pore water pressure which is exacerbated
during high rainfall evets, often beyond the ability of
the soil to remain stable.

Careful construction of drains enables trapped water to
escape.

Erosion prone hillslopes require drainage to remove excess
water. Pictured above is an area of poorly drained gentle
slope thatis retaining water as seasonal soaks

1.3.3 Landslide revegetation

Research suggedtBeid & Page 2002; Marden & Rowan
1994) reforestation remains the most effective strategy
to reduce the occurrence dandslides in rural areas
where infrastructure is nibat risk.

There are several approaches to revegetate landslips
but the best solution for highly mobile sites and areas
required for some grazing is the planting of local pine

Lake Baroon Catchment Care Group
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1516014 Alcorn Creek Recover$tage 1 (Walker

species that tolerate soil movement and are generally
unpalatable to livestock.

1.4 Landholder funding
1.4.1 Laneway repair
Hardened livestock laneways require regular

maintenance to remain effective. The laneways were
constructed when the property wastilised for dairy
grazing, however they have fallen in to disrepair in the
years between the cessation of dairying and the recent
purchase by Matt Walker.

L

Laneway to be repaired can be seenid figure

1.4.2 Dam wall and associated

erosion

repair

The dam on the property is essential for the provision of
the off stream wateringOSW) system. With the project
fencing considerable lengths of watercourses the OSW
system and extension will rely on the dam.

The dam is currently threatened by headrd erosion
and requires wall (bank) repairincluding the addition
of pipes.

Loy ., A -I-S:'."-.‘.. ."2
Headward erosion threatais the dam wall. The dam is
critical for the off stream watering infrastructure. Dam wall
failure can result in a significant delivery of sediment to

catchment waterways

- . Sl

15 Future stages and activities

The current project is plannea tbe thefirst stageof a
multiple year program. It is expected landslide funding
will continue into the futurewith further revegetation
and maintenance.

A further application will be made to Sunshine Coast
Council Landholder Environment Grants to cortgle
the fencing of the remnant vegetation.

LBCCQ@an continue to implement activities such as
further riparian fencing, off stream watering and stream
crossings.

Lake Baroon Catchment Care Group
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1516014 Alcorn Creek Recover$tage 1 (Walker

2.0 WHERE
(Where in the catchment will the project occur)

The project will be implemented onthe Walker
property in the Alcorn (Bridge&)reek catchment.

€) Matt Walker property (dairyuntil early 2008,
horses and beef unt2015).

230 Maleny Kenilworth Rd, Witta

Property is appximately 5Chectaresg comprising the
following:

1 33 ha of improvedand unimprovedpasture
(including 14 ha opotentially unstable slopes)

1 12 ha remnant vegetation

1 4 haregrowth vegetation (including weeds);

1 1ha of residential;

Alcorn Creek (a major Bridge Creek tributary) enters the
property on the eastern boundary, flowing through
remnant bu$ for a distance of 85 metres. Other
unnamed grmanent streamgotal 1,630 metres while
there is a further 1,950metres of minor ephemeral
watercourses

Riparian zone varyn the level of vegetation aver,
although the lover reaches of all streanflow through
established remnantvegetation whichshould provide
some purification of contaminated flows.

There are considerable areas of woody weeds however
as the property has substantial areas of instiahithere

are no plans to undertake weed management beyond
the need to install fencing and provide access.

The property is average size for the catchment but suffers
from several issues that constrain management

3.0 WHY
(What benefits will the proja provide)

Lake Baroon Catchment Care Group is focussed on
improving raw water quality in the Lake Baroon
catchment and by definition achieves this by working
with private landholders in the catchment. Supporting
landholders to improve land management, high
provides multiple outcomes; water quality and broader
environmental benefits while providing essential
productivity gains. Catchment activities not only benefit
the raw water flowing into one of south east
vdzSSyatl yRQa Y2aid AYEeRNIL )
{Slel GSNRaA aA3IYyATFAOI Y
environmental outcomes.

Seqwater have a clear core business of providing high
quality water to the population of the Sunshine Coast
Council and to the greater south east Queensland via
the Northern Pipeline Interconnector. The project will
support the 201516 Seqwater Projeal . | NR 2y t
Dam¢[ F yYRaf ARS wSYSRbdgli the y
provision of access to revegetation sites and the
improvement of drainage on the Cork property which
will cortribute to the stabilisation of land slip prone
areas.

3.1 BridgeCreek

Bridge Creek (2,413 hectares) is characterised by its
steep slopes that lack stabilising vegetation. The soils of
the catchment are predominantly black clays lacking the
ability to ésorb nutrients and rainfall, resulting in
minimal filtering of ruroff. Although there are
significant areas of natural vegetation and most of the
waterways have good riparian vegetation, the sub
catchment contributes high volumes of sediments,
nutrients and potentially pathogens to Baroon Petk
Dam Dunstan 2007).

3.2 Risks to water quality

In excess, faecal material and associated nutrients
(largely nitrogen and phosphorus) and pathogens are
high risk to water quality. High levels of nutrients in
surface water contribute to algae blooms that result in
hypoxic or oxygetleprived dead zoneis water bodies
(Baroon  Pocket Dam) Throughout history,
consumption of drinking water supplies of poor sanitary
quality has been linked to illnesses in human
populations. These illnesses most commonly present as

Lake Baroon Catchment Care Group
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1516014 Alcorn Creek Recover$tage 1 (Walker

gastrointestinalrelated symptoms, such as diarrhea 3.4 Objectives

and nauseaHealth Canada 2013).
" ) The implementation of the planned activities will

Sampling for these pathogens is difficult and largely réduce threats to catchment water quality by:
impractical due to the number of types and distribution q
variability d bacterial pathogens that can be present in

animal and/or human wastes, and because detection
requires significant resources. As a result, monitoring q
for a broad indicator of faecal contamination such as
Escherichia coié useful in verifying the micraddbgical

quality and safety of the drinking water supply. q

reduceerosion of the bed and banks of Alcorn
Qreektributariesreducing turbidity and
sedimentation;

reduce erosion associated with failing dam
overflow (essential for off stream watering
infrastructure);

reduce direct faecal deposition (mnts and

Although livestock in watercourses are an obvious risk, pathogens) to Alcor@reekiributaries

contamination can originate in many ways; failing or T minimiseerosion oflivestocklaneways and the
poorly performing wastewater systems, wildlife and delivery of sediments to thpropertiesQ
birds, stormwater and so on. watercourses;

1 commence stabilisation of landslip prone
Faecalmaterial can also contain pharmaceuticats hillslopes through drainage, livestock
anti-bacterials and hormones given to somdivestock management and revegetation;
to fight disease and promote growtlfHealth Canada 1 improve livestock managemefitnportant for
2013). gaining ladholder acceptance)

1 exclude livestock fromemnant vegetation,
some of which is mapped & Concery the
Queensland Government;

3.3 Water quality monitoring

Analysis of the aw water sampled from the Bridge _ _

Creek (Wells Ra sampling site between 19942005 T build land manager engagement (previously

(Traill 20075hows: unengaged high priority property seePriority
Landholders: 20336 Annual Invament

1 Turidity levels exceeded guideline levels only Strategy:
once however it is unlikely the sampling 1 provide acess for 2015/16 Seqwater Landslide
program is accurately capturing thékely Mitigation Program (ongoing).
events;

1 Nitrate levels exceeded éhguideline value 46
of the time although this wadalling as dairy
farms converted to beef;

1 Ammonia levels exceeded eéhguideline value
48% of the timeand varied throughout the
sampling period making it difficult to pin point
causes

1 Phosphate level exceeded the guideline level
33% of the time although this is likely to be
higher in reality as phosphateattach to
sediment and turbidity levels haadreadybeen
identified as unusually low;

1 Total phosphorus levels exceede@tjuideline Baroon Pocket Dam in September 20(3orage remained
level 4% of the timeand closedfor almost 12 months). Cyanobacteria blooms disrupt
1 Faecal coliforms ereded tre guideline level recreational use of the storage and create fidulties in the

3% of the timealthough widely fluctuated  Production of potable water.
during the sampling periad

Lake Baroon Catchment Care Group Pagel3
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35 Priority actionsfor BridgeCreek

(AguaGen 2004)

1. Revegetate first order streams throughout the
sub-catchment to maximise buffer capacity and
reduce erosion potential.

2. Provision of advice, enooagement
incentives to landholdersto  maintain
adequate riparian buffers and erect riparian

and

fencing and manage stock access to waterways.

This includes the provision for off stream
watering, shade and hardened waterway access
points and livestock lsaways(see figure below).

3. LBCCG in partnership with Seqwater, monitor the
guality of stormwater infrastructure (pre and
post development) from new developments on
overall water quality¢ particularly sediment,
turbidity, and Total Phosphorus.

4. Enmurage good farming practices, particularly on
floodplains and steep slopes which reduces the
rate of soil loss to below that of natural soil
forming processes.

4.0 HOW
(How will the activities be implemented)

4.1 ¢ Stream crossing

Effective crossingare essential for safe negotiation of
watercourses for livestock, vehicles and people.
Crossing desigrcan vary greatly but due to the
hydrology and topography of the Lake Baroon
catchmentthe low level crossings usually the ideal
design.Onesuitable crossig will be constructed on an
Alcorn Creektributary allowing vehicle and livestock
passage Thisis critical for Landslide Mitigation works
access.

Low level crossings sit at bed level and therefore
provide little to no obstruction to water flow and are
therefore unlikely to be damaged by floods and/or
debris. Furthermore they do not greatly obstruct
aquatic passage; relative to natural obstructions
commonly found throughout the catchment.

Constructed with reinforced concrete the expected

5. Actively support SCC Land for Wildlife, NRM Small Useful life of these crossingsare anticipated to be at

Grants Scheme and legal covenant agreetne
initiatives that protect and rehabilitate remnant
vegetation and enhancement projects.

6. Reduce faecal counts within the Bridge Creek
catchment by targeting education programs to
residents to address existing -@ite effluent and
wastewater disposal ystems and their
maintenance requirements.

least fifteenyears but more likely 20 yeargsulting in
these crossings being very cost effective.

4.2 ¢ Laneway reonstruction and repair

Some dneways were constructed when the property
was a dairy farm but have fallen into disrepair once land
use changed. To improve property management and
permit access for LBCCG and Seqwater activities,
laneways will be repaired where possible (300 metres)
and reconstructed where necessary.

New laneways require stripping of the layer of grass and
soft topsoil, profiling of the soil to ensure run off and
digging of drains to channel water away from the
laneway. Locally sourced roddse which has a mixture
of variable sized stone and sufficient clay to bind the
stone whencompacted is laid at tnickness of 150 mm
(compacts to a minimum 100 mm)

A grader is neceasy to achieve the correct profile and
on steeper sections (and near watercourses) diversion
banks (whogboys) are inserted into the laneway to
ensure run off is diverted to pasture areas and not
permitted to flow directly to watercourses. Additionally
this will prevent erosion of the laneway surface.

Lake Baroon Catchment Care Group
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It is essential the roatiase is compacted with a suitable
heavy roller while sufficiently damp to achieve
adequate compaction. Compaction using tracked
earthmoving equipment is not effective

4.3 Riparian am remnant fencing

Two types of fencing will be utilised on the property
(excluding electric fencing utilised on unstable sites).

Fencing for both riparian and remnant areas will consist
of standard cattle fencingi A Y6 SNJ wWa LJX A
metre spags and four strands of barb wire. This may
be modified for the remnant fencing (use of one or
more plain wires)A section of fencing wile multiuse
fencing (mesh) to accommodate smaller animals.

As the property will be managed on organic principles
with no use of chemicals, including herbicides, all
fencing will be aligned closely to watercourses and
woody vegetation to minimise the area requiring

intensive weed management.

4.4 Landslide fencing

Fencing used solely to manage livestock access to
landslide mitigation areas will be electric. This will be to

account for unpredictable soil movement and also the
semipermanent nature of the fencing.

Fencing will be installed on two separate sites and will
therefore require two solar energisers. Fencingll w
consist of star picket (steel) posts, nylon braid (able to
stretch to maintain tightness and tolerate soil
movement) with simpl@on-permanentend assemblies
and gates.

4.5 Drainage

Drainage is designed to allow surface water to flow
away from unsthle landslide areas reducing seasonal
soaks and minimising pore pressure. Springs, seasonal
soaks and otherwise waterlogged areas are drained by
cutting shallow trenches downslope to either stable
areas or to watercourses.

Excavators are the ideal machitoecut drains.

4.6 Landslide revegetation

Landslides are notoriously difficult to establish native
vegetation. The continued movement of the soil profile,
nutrient deficiencies, and heavy clay nature of these
sites make them difficult to access andeausually
hostile to all but a few key species of native vegetation.

Local pine species are the best solution as they are
hardy and tolerate root disturbance, but can be slow to

eﬁ}_?{’}jiha Ldngke rlnq?t rafwtzprg;'{l j,pecies, pines have a
vertical taproot tha can assist in stabilising soil masses

by anchoring to bedrock or clay at the base of the

landslip.

Additionally, due to their spiky foliage, local pine species
are less likely to be browsed by livestock and native
herbivores (wallabies), although hungrattle are likely

to nip small trees and may even lift freshly planted trees
from the ground. As the majority of landslip sites are
alsograzed it is essential to install temporary fencing to
manage grazing, bearing in mitight grazing can be a
useful management tool to control weeds and grasses
within the planted area.

Lake Baroon Catchment Care Group
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5.0 WHEN
(When will the activities be implemented)

The property has been rested for several months with
plans for extensive fencing and restocking in earlya201

Effective management of the livestock requires riparian
fencing to commence in February with laneway repair
and reconstruction to follow along with dam bank
repairs/modification.

At the time of developing this Plan it is still iser when
the 2015/16 Seqwater andslide Mitigation Program
will commence however while heavy machinery is on
site it would be idal to commence hillslopdrainage.

Asper ALL LBCCG projeatempletion of activities is

weather dependent. We will not compromise the
guality ofthe completed work by adhering to inflexible
financial deadlineslt is expected however that all
activities will be completed by 30 June, 2016.

Lake Baroon Catchment Care Group
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Legend
LBCLG Funding
Parrmanan lencing
Mew laneway
S¥ream crassng
Seqwater Landslice Program
Farrnanan fencing

ol Eleciric fancing

Landside drainaga & revegetation |~
Bunshing Coast Council
Parmanani fencing
Landhoider
Renabdilaton Sneway
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Lakn Baroon Caichmant Care Group does not wamant the accuracy of inis Plan or the
imfgrmativon mereon. LBOCE acoapis no respansibiity in respect of the Plan and any
Irdarmation inraccuracies therson. Any person ralying an this Pian shall do 8o al their
Dt ahowm i Map Grid of Australia coordinates [Universsl Transwere Mercatar Zone 58).
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7.0 BUDGET

LBCCG has a policy of keeping Project Budgets confidential as individual project costings vary and can giveinfsigaadiog. Detailed Budgets can be supplied on request. Please
contact the LBCCG Project Manager on info@lbccg.org.au for further information
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PART C ATTACHMENTS

1.0 PROJECT RATIONALE

11 INTRODUCTION

In an ideal world, all waterways in the deaBaroon
catchment would be rehabilitated to provide ripan
buffers and provide suitablehabitat for aquatic
ecology. However the limited resources available
means the catchment must be prioritised into areas
where the greatest gains can be achievedtigh the
smallest investment. We cannot realistically
completely restore cleared riparian zones to pre
European conditions, but we can improve the ability of
the zone to maintain the quality of water delivered
downstream.

Baroon Pocket Dam. Although thdam and immediate
surrounds are owned and managed by Seqwater, the vast
majority of the catchment is privately owned. To influence
land management that reduces the risk to water quality in
the storage, Seqwater must engage the community. The
most effectie method to do this is work with existing
community groups(Photo: Dan Garcia, Seqwater)

An estimated 80% of sediment and 35% of nitrogen in
the waterways in south east Queensland @srfrom
non-urban diffuse loads; sources such as unmanaged
livestock gazing. Reduction of these loads clearly
represents a major target for action if significant
improvements m water quality areto be achieved in
South East Queensland (DERM 2010).

Maintaining a healthy riparian system is essential for a
productive landscag. When a riparian area is healthy
it contains lush, thick vegetation, providing habitat for

wildlife and aquatic species, maintains stream bank
stability, influences morphology and provides shade
which in turn lowers water temperatures and
increases theoxygen carrying capacity of the stream.
Additionally, riparian vegetation filters, utilizes and
stores nutrients, thus preventing them from entering
water systemsWeed invasion is an indicator that the
riparian system is in decline and has the potentaal
alter the vegetation structure to such an extent that
habitat and water quality outcomes are threatened.

The Lake Baroon Catchment Implementation Plan
(2007) prioritisation of sulgatchments for works is
effective and useful for rehabilitating waterys in the
catchment through traditional fencing and
revegetation but does notadequately reflect the
nutrient and sediment inputs to the waterways
through land use, particularly intensiiry and beef
grazing (Dunstan 2007 This method follows
traditont f WodzAK NBAG2NI GA2YQ
catchments that are in the best condition that require
minimal intervention to realise improvements.
However an example of this theory and its application
in the Lake Baroon catchment would result in the
largely potected, Sunshine Coast Council managed
and natural Mary Cairncross Park sub catchment
receiving the highest priority for works.

1.2 STREANCROSSINGS

Formalised crossings protect livestock and
watercourses from the issues associated with
unrestricted access. The benefits include (Water and
Rivers Commission 2000):

wimproved water quality by limiting
sedimentation and nutrient enrichment;

w SYKIFIYyOSR tA@Saizo0]
cleaner water;

w NBRdIzOSR f
deaths;

w LINRPOGAAAZ2Y 2F |
providing livestock watering;

KS

2aa

2 F stdciNEP R dzC

NBE A

©w YFAYGFAYAY3 NROSNI LR 2f

source that is available for longer periods of
year;
w abdloAfAalrdGAz2y 2adiKS
w mproved riparian vgetation and riverine
habitats.

)
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Crossings can be designed to provide many other
ecological benefits such as (Water and Rivers
Commission 2000):

w KFEZAy3a | NAFTFEAy3
and provides a variety of riverine ono- habitats;
w [ fft28AyBassa®NI I ljdzt G§AO
w YIFAYQdl Ayydoly that ardl inibitaxit in
providing summer refuges and breediaggasfor
certain aquatic animal species, such platypus,

fish andcrayfish;and

w O2Yy(UNROGdzi A Y3
the velocity of flow and reducing the downstream
movementof sediments

Low level concrete crossing construction

Installation d a stream crossing will reduce risks to
water quality, reducing nutrient, sediment, pathogen,
and organic ratter loads to streams. A formal crossing
will also reduce streambank and streambed erosion.
Stream crossings can provide cattle with improved
access to pastures thereby improving grazing
distribution while reducing the likelihood that cattle
will be injuled. Stream crossings also improve vehicle
access for weed management, pasture improvement,
erosion management and other activities that
influence the quality of water flowing off properties.
Stable stream crossings can help prevent farm
equipment damage byroviding a smooth entrance
and exit.

A good crossing is one that serves the purpose for a
long time and requires minimal maintenance. The

design must allow for a range of flow conditions and

sustain as little damage as possible when flooding
occurs. ltis also essential to ensure that the crossing

will have negligible environmental impacts.

Other than providing access across a stream for people,
vehicles and livestock, a welesigned crossing
provides environmental benefits. Restricting crossings

$ 7 7 SO PRI @redths RGUGP dogal grosien agq g

protect riparian vegetation from stock; further
stabilising stream banks, and can greatly assist in
managing nutent input to the stream systerfdanicke

& Murray 2008).

13 LANEWAY REHABILITATION

goatroling |y y S AAn extifnptd 8090 pfisedimgngand 35% of nitrogen in

the waterways in South East Queensland come from
non-urban diffuse loads. Dairy farms are an intensive
form of agriculture with high levels of livestock
movement (to and from the milking facility) and
therefore have significant impacts on property
laneways.

Poorly designed or constructed laneways are prone to
erosion. The farm environment is greatly improved by
hardening laneways, not only because erosion is
minimised but also cows tend to move faster between

B "ﬁ&

ad

Lareway constructionutilising locally sourced road base

paddock and dairy resulting in less manure deposited
on laneways and therefore reduces the risk of faecal
material entering drainage lines and watercourses.
Rehabilitated laneways significantly redusesion in
high stock traffic areas resulting in less sedimentrun
off. Carefully designed laneways are shaped with
strategic cross drainage (whdmys) to shed water to
the sides (onto pasture) and direct naff
contaminated with faecal material (nutmgs) to
pasture that can trap and filter nutrients, rather
depositing directly to watercourses.

Lake Baron Catchment Care Group
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Lanewayconstruction

Mud from boggy laneways pose health risks for the
dairy herd and for raw milk and must be washed from
udders lefore milking, requiringncreasedabour and
water use. Boggy laneways increa® time taken
(and energy expended) to travel between the paddock
and dairy (for cows and vehicles). Poor access to
grazing pastures, particularly during wet periods, limits
efficient pasture use wibh can have a detrimental
effect on runoff (overgrazed paddds increase
nutrient and sediment ru+off).

Mastitis can be significantly reduced whenirgacows
have reduced contact withmud and contaminated
water (such as natural water bodies). Mastitisdairy
cattle is the persistent, inflammatory reaction of the
udder tissue. Milk from cows suffering from mastitis
has an incresed somatic cell count angsually occurs
in response to bacteria invading the teat canal.

1.4 RIPARIAN FENCING

Livestoclgrazing is a land use that has the potential to
alter the condition of a stream and riparian area if not
managed properly. Improper livestock use of riparian
areas can negatively affect riparian areas by changing,
reducing or eliminating the vegetation Wwin them.

The direct effects of improperly managed livestock
grazing on riparian vegetation include:

w change, reduce, or eliminate vegetation;

w decrease the vigour, biomass and alter species
composition and diversity;

w OKI y3Ss
shallowing of the streambed;

w FEAGSN GKS
braiding depending on soil
composition;

and substrate

Aa0NBLFY OKIFY

walter the water column by increasing water
temperatures, nutrients, suspended sedimeatsd
bacterialcounts;

walter the timing and volume of water flow;

wcause bank sloughing leading to accelerated
sedimentation and erosiorand

w RSONBFIaS gAtREAFS KIFIoOoA

However when tightly controlled, fencing can be an
invaluable, and sometimes santial tool to manage
grazing in riparian zones whether permanent exclusion
or managed grazed is performed.

The effectiveness of a riparian buffer to provide
multiple environmental and water quality benefits
varies depending on several key factors, ngmsnk
slope, vegetation species composition and age, and soil
type. Slope gradient appears to be the most important
variable in removal of sediment or particulate
pollutants, whereas buffer width is most important for
the effective removal of dissolveditrients (Barwick et

al 2009).

Riparian buffers comprising grassed buffer strips are
effective at trapping sediments and nutrients adsorbed
to sediments (such as phosphorus), but tend to be
relatively poor at trapping dissolved nutrients, or for
the provsion of shade, food sources, -stream
structure or corridors for many species. Riparian
buffers comprising taller, woody vegetation are
typically good at providing shade, as a source of food
and woody habitats, as a screen for light and noise, as
corridors for terrestrial fauna (to a varying extent
depending on species composition), and as a means for
reducing soluble nutrient inputs. Designed riparian
buffers usually incorporate muitiered systems of
both native woody vegetation to enhance ecological
function, and vegetated filter strips for the
management of water quality. In essence, this
approach seeks to mimic the complexity and
effectiveness of a natural riparian buffer system, and
often the best approach is to provide the required
buffer width to enable a selsustaining buffer of native
vegetation (Barwick et al, 2009).

0 KS OKy widérfing an 2 NIUK 2 { LANDSLIOE FENCING

Landslip .sites are characterised by steep, _unstable

yhlsﬂsflopesu [t%glt‘z a(ljr%aaoﬁen lljnyé%eg& I% At %eav% N

equipment. The combination of access difficulties and
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unpredictable movement means that conventional
livestock feacing is usually not effective

To effectively manage livestock access (bearing in mind

livestock are a useful management tool) ideal fencing
consists of seragpermanent electric fencing. The use of
stretchable braid wire permits the use of simple end
assemblies and gates, while allowing for some soil
movement. Star pickets are utilised at relatively wide
spacings and can be easily realignedlofging
movement. This type of feeing does not require
specialised equipment to erectsicost effective and

movable. The disadvantage is that solar energisers are

relatively expensive and have a limited life span %3
years).

Most landslip revegetation sites that utilise local pine
species are likely to bedvanced and resilient enough
after three years that the fencing can be removed and
salvable fencing materials+esed on other activities.

1.6 DRAINAGE

The presence of water within a rocky hillside is one of
the major factors leading to instability astibsequent
slipping. Hoek and Bray (1981) suggest that it is not
necessarily the amount of water that activates land
slips but rather the pressure brought to bear by the
water, and propose three principles need to be taken
into account to improve the stality of circumspect hill
slopes:

1 Prevent water entering the hill slope through open
cracks;

1 Reducewater pressure in the vicinity of potential
breakage surfaces through drainaged

1 Placedrainage in order to reduce water pressure
in the immediate viciity of the hillside.

Shallow drainage work has the main function of
intercepting surface runoff water and keeping it away
from potentially unstable areas. In reality, on rocky
hillsides this type of measure although contributing to
reducing the amount ahfiltration, alone is insufficient

to stabilise a hillside. Deep drainage is the most
effective with this type of slope. Sub horizontal
drainage is very effective in reducing peyeessure
along crack surfaces or potential breakage surfaces.
Only by intecepting the mostly drained discontinuities
can there be an efficient result. The sub horizontal
drains are accompanied by surficial collectors which

gather the water and take it away through networks of
small surface channels.

Drainage improvements may teh be the most cost
effective means of reducing the likelihood of
landslides. They may include simple measures such as
inspecting and repairing existing drainage systems or
directing runoff to safe areas. Drainage measures can
also be more complex, requng the drilling of wells
and installation of pumps to lower groundwater levels
(Dept of Ecology).

Groundwater is a major factor in both shallow and
deep land sliding, but is much harder to control than
surface water. Shallow groundwater, which typically
flows several feet below the ground surface, can often
be captured with a trench or interception drain. Such
systems need to be designed and constructed carefully
and require regular inspection and maintenance.
Collected water must be directed to a safecation
(Dept of Ecology).

1.7 LANDSLIDE REVEGETATION

Research suggests (Reid & Page 2002; Marden &
Rowan 1994) reforestation remains the most effective
strategy to reduce the occurrence laindslides in rural
areas where infrastructure is not at risk.

Revegetation has several positive impacts on soil
movement. Finer roots bind soil together creating
cohesion and reducing surface movemeDeeproots
anchor this mass to bedrockEqually significant
vegetation also reduces the tdtamass of water
throughtranspiration andtan help direct surface flows
into defined channels speedinthe rate of water
leaving the site.

On sites which are actively movirgpecies selection is
important as not all species will tolerate movement in
the root zone.Local Araucaan speciesAraucaria
cunninghamii and bidwilli are known to have a deep
root system and can withstand some movement of the
soil profile. They have been shown to be effective
locally and have been usedrfthis purpose for at least
30 years. Other factonwhich increaseheir suitability
include, the prickly foliage is not readily eaten by
livestok or local fauna, they are haydand drought
resistant and being a local speciés within broader
ecological strategies (Bateman 2015).

Lake Baron Catchment Care Group
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2.0 PROJECT LOCATION

2.1 BACKGROUND

Lake Baroon is situated on the Maleny Plateau in the
headwaters of the Mary River, located inland from
Sunshine Coast approximately 13 km south west of
Nambour and 7 km North East of Maleny. Obi Obi
Creek forms both the primary inflow andiflow of the
dam. Walkers, Falls, Bridge, and Elston Creeks
constitute the remaining significant creeks within the
catchment providing water to Lake Baroon. The
catchment encompasses an area of 74kimcluding

the dam surface).

2.2 THE BRIDGEREEK CAHMENT

Bridge Creek (2,413 hectares) is characterised by its
steep slopes that lack stabilising vegetation. The soils
of the catchment are predominantly black clays lacking
the ability to absorb nutrients and rainfall, resulting in
minimal filtering of run-off. Although there are
significant areas of natural vegetation and most of the
waterways have good riparian vegetation, the sub
catchment contributes high volumes of sediments,
nutrients and potentially pathogens to Baroon Petk
Dam Dunstan 2007).

- S %\'i . :
Bridge Creek varies widely in topography, land use and
threats to water quality. Upper reaches are largely grazed,
mid reaches support a mix of natural bush and rural
residential properties with some grazing again in the lower
reaches.

Dairy grazing waithe dominant land use until relatively

recently (2000) however due to the widely varying
topography, poorer soils and consequently relatively
poorer pasture, dairy grazing has been restricted to

three properties that have a larger percentage of
grazing aitside the catchment (Sommers, Oehmichen
and R. Cork dairies).

Bridge Creek has been divided into six Management
Units that reflect property boundaries, physiography,
vegetation, land use and point and diffuse pollution
sources. This provides administsagiconvenience and
the ability to prioritise stream zones more accurately
according to various threats.

The proposed project is located within Management
Unit BR1g Alcorn Creek.

Management Unit BR1 is characterised by intensive beef
grazing in the uppr catchment on the better soils, to
poorer, heavy soils and steep slopes in the lower reaches.

BR1 covers an ara# 450 hectares with beef grazing
the dominant land use with dairying (7%) and rural
residential (including small scale horticulture) isrea$

but significant use at 6% (Amos assessment 2015).
Riparian cover is present along 27% of the creeks
(although the mid to lower reaches of Alcorn Creek has
excellent coverage, some of which is remnant
vegetation, includingOf Concernand Endangered
Regdonal Ecosystems) (Dunstan 2007).

Lake Baron Catchment Care Group
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2.3 LOCATION
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The Walkemproperty is loated in LBCCG Management Unit
BR1 which lies irAlcorn Creek; the western tributary of
Bridge Creek.This MU is a significant contributor of
sediments nutrients primarily due to land use and the
instability of the catchment

2.4 CATCHMENT REVIEW

2.4.1 Background

Since the arrival of European Settlers, Lake Baroon and
its catchment area have undergone significant change.
Timber operators first settled in the regiam 1853 and
selectively cleared the best timber from the area.
Following the removal of the most valuable timber
(1906), the majority of remaining vegetation was
cleared for beef and dairy cattle (1918) (Dunstan,
2007).

As a result riparian zones haveedn irreparably
impacted such as:

1 vegetation fragmentation (as a result of
clearing)

9 increased erosion and sediment loads due to
clearing and land use practices

9 changes to hydrology and water quality

9 altered natural processes such as grazing and
urbandevelopment

9 introduction of foreign fill materiatsand

9 introduction of weeds, exotic plantings and

9 exotic fauna.

2.4.2  Geology, soils & stability

The geology of the Maleny plateau is dominated by
basalt lava flows occurring between 31 and 25 million
years ago (MYA). However there are several other
significant geological formations that influence the
catchment¢ particularly soil type and consequently
vegetation and stability.

The oldest rocks visible on the plateau are known as
the North Arm Volcaws and originated somewhere in
the North Arm region around 210 MYA. Multiple lava
flows consisting of andesite and dacite to rhyolite form
the northern bank of Lake Baroon and are visible in the
lower reaches of Bridge Creek where erosion has
exposed themRhyolite is very hard and resistant to
erosion evidenced by the Narrows where the Obi Obi
Creek was forced to cut a narrow gorge throyghd
where Baroon Pocket Dam wall was constructed)

The North Arm Volcanics underlay the entire Maleny
plateau and ®tend as far south as the Glasshouse
Mountains. Between 210 and 180 MYA the North Arm
+2f OF yAO0&a WwWal 33ISRQ Aweie?
subsequentlyfilled with sediment, forming the deep
Landsborough Sandstone formatigwillmott 2007).
Other geologichformations in the catchment include
small areas of Cedarton Volcangcgsible in the upper
reaches of Obi Obi Creek; andesite rock that produces
lighter coloured moderately fertile soils; and an area of
Amamoor Beds; 315 MYA of hard metaediment
rocks that were historically folded and steeply inclined
exposed at Howells Knob. Composed of quartzite,
these rocks weather to variable craeor yellow soils

Maleny plateau basalts although outwardly appearing
very hard have high concentrations of iron waHi
promotes fracturing and therefore can be veryope

to erosion. The Obi ObBridgeand FallsCreeks have
gradually cut channels into the basalt plateau revealing
the described layers underneath. The edges of the
plateau have also eroded to form escarpnts
(Willmott 2007).

Soils on the site predominantonsist ofheavy black
clays The bed of the watercourses on the site consists
of thin, black alluvial soils that have been deposited by
a combination ofmass movement (landslipdjill slope
(paddock) erosion and gullying. The velocity and

Lake Baron Catchment Care Group
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volume of thelocal streamshowever limits sediment
deposits forming

However, clay soils erode easily and tend to reach their
infiltration capacity faster than other soils, promoting
overland flow.A potential conequence is that both
bound and wunbound nutrients will enter the
watercourses via erosion and runoff (Lake Baroon
Catchment Management Strateg§ Caloundra City
Council 2007).

Native vegetation is arndicator of soil types. The
vegetation over the site tbrefore would have
originally beena mix of rainforest (particularly in the
gullies and wesclerophylleucalypt) forest.

2.4.3 Landslips

Landslides (landslips) are common on the cleared
slopes of the Maleny plateaug particularly on the
flanks that have formed by the deep cutting of
watercourses and the edges of the lava (basalt) flows.
The basalts are volcanic lavas that were poured out
during the Tertiary period about 25 million years ago.
They were originally much more extensive, but have
been reduced in area by the gradual erosion of
streams. Basalt forms a sensitive geological formation
which is in a delicate balance under natural conditions.
Clearing of the original forest has dramatically altered
the balance resulting in the failure of the pks
(Willmott 1983).

Basalt is a rock which breaks down readily to deep
fertile soils. On the Maleny plateaux these soils have
combined with high rainfall to allow the growth of
dense rainforest. In the early decades of this century,
the fertile soils wee cleared for dairying and intensive
grazing. Unfortunately, the small size of the properties
necessitated the clearing of even the steepest slopes
with very little of the original forest remaining
(Willmott 1983).

The basalt occurs as numerous individlaala flows
that are roughly horizontal. While the thick, harder
flows resist erosion and form scarps and cliff lines, the
softer or more fractured lavas, or bands of sediments,
form gently sloping benches or shelves on the flanks
and valleys of the plates (Willmott 1983).

Following erosion of the edges of the plateaux over
long periods of time, large volumes of rock and soil
debris (colluvium) derived from disintegration of the
scarps have accumulated as benches and extensive
aprons. Red Ferrosol sodiee common on the plateaux
surfaces, and dark grey to black, clayey prairie soils;
chocolate soils and black earths are usual on their
benched flanks. Such dark soils are typical of areas
mantled by colluvium. Many of these contain large
guantities of swéing clay minerals (montmorillonite)
which cause the soils to crack on drying and to swell on
wetting. The swelling is accompanied by a marked
decrease in strength. The presence of sodium cations
in some of these clays tends to accentuate the loss of
strength that accompanies the wetting (Willmott
1983).

The low permeability of this subsoil is evidently an
important factor in promoting mass movement,
causing water to flow laterally within the upper
portions of the mantle and lubricate a slip surfacesThi
as is indicated by the sliding and flowing that occurs on
the terraces with their low gradients, is evidently the
chief reason for the greater incidence of landslides on
the shallower, dark soil of the sides of the plateau than
on the deep red soils ahe top (Ellison & Coaldrake
1954).

Most of the landslides occur on slopes and benches on
the flanks of the plateaux and ranges, and few occur on
the actual flat surfaces of the plateaux.

2.4.4 Catchment landuse

Despite the extensive clearing, 17% of ttake Baroon
catchment is still heavily forested; a significant
proportion in the immediate area around the dam,
although much of this is degraded by environmental
weeds.Today, the catchment is susceptible to impacts
associated with an increasing diveysiof land use
(Keys 2009).

¢KS FNBI Ofz2asSaid G2 GKS
OKI y3aSNBR¢ YR KIa aSSy fly
grazing to smaller rural residential properties. This has
resulted in the fragmentation of larger tracts of
agricultural lad into smaller parcels with a large
increase in the number of oesite wastewater
treatment systens in the catchment (Keys 2009).
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Presently the catchment is susceptible to a number of
land use impacts (Traill, 2007; Dunstan, 2007)
including:

91 poorly managd dairying and cattle grazing;

1 new developments and increased stormwater
runoff;

9 runoff from impervious surfaces of existing
developed areas;

9 irrigation of treated efflent associated with the
Maleny Sewager&atment plant;

1 uncontrolled stock access to thkke and its
tributaries;

1 lack of riparian vegetation and integritya result
of extensive vegetation clearing;

9 abundance of weeds shift in land ownership
from land managers (e.g. farmers) to
inexperienced residents has potentially led to the
spread and proliferation of weeds (including
emerging weeds)and

1 varying pollution sources related to increased
population.

2.4.5 Landuse in Management Unit BR
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Management Unit BR1: Landuse

Land use in MU BR1 is overwhelmindigef grazing,with
minor dairying and rural residential. Nie the figure above
was produced from 2005 data which at that time was
inaccurate. The vast majority of the grey shaded area is
actually beef grazing.

Land use in the Management Unit is dominated by beef
grazing (8% of the management unit)with dairy
grazing a minoruse (7%) withrural residential
propertiesmaking up the balance of land%g.

2.5 WALKERROPERTY REVIEW

2.5.1 Land use and property management

The property is arelatively large, moderately
productive parcel of land withseveral major
management issues inStability, steep slopes
moderately fertile soilgtc). Up until 2000 the property
was leased for dairy grazing (by neighbour G. Newton)
and then beef grazing when dairying in this part of the
landscape became unviable. Horse aget also was
supported on the property. Since being purchased by
Matt Walker the property has been destocked and
rested.

Matt intends to trial various mixed grazing
opportunities and land use following organic
principles.

2.5.2 Hydrology

25.2.1 Drainage Lines, Watercourses &

Wetlands

The natural drainage lines of tipgoperty flow directly
into Alcorn Creek at the eastern boundary of the
property which is a tributary of Bridge Creek. Bridge
CreekTf26a Ayidz . INR2Yy t20]
principal water supply and major recreational and
scenic resource. The majoritf these drainage lines
have excellent to faiwoody vegetation present but
cannot cope with the extreme sediment loads
generated during high rainfall events (landslips).

There iscurrently no riparian fencing onany of the
drainage lines on the property.

2.52.2 Flooding

Flooding is of moderateoncern as the property is high

in the catchment andlooding, although high velocity

is largely confined to defined channels. Neverthsles
stream crossing placement and design, as well as
riparian fencing will require careful placement to avoid
damage.

Lake Baron Catchment Care Group
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2.5.3 Environmental Factors
2.5.31 Significant Vegetation & Ecosystems

The eastern part of the property has a significant area
of remnant vegetation, some of which is classified as Of
Concern by the Queensland Government.

RE 12.12.1/12.12.16 (60/40%)

This mixed Regional Ecosystem takes into account the
presence of Brush lox (Lophostemon confertis
Piccabeen palm Afchontophoenix cunnghamiang
Myrtaceae and Elaeocarpaceae families (12.12.1 _ i L - Ay
Simple notophyll vine forest); and Eucalypt species Remnant veg;ation on the property provides significant
(12.12.15 ¢ Notophyll vine forest). Although RE habitat for native fauna.

12.12.16 is classified a&¢ot of ConcernRE 12.12.1 is

classified a®©f Concermnd therefore hity priority for

conservation. This RE intergrades with RE 12.8.3 along

Alcorn Creek.

Re 12.8.3

Complex notophyll vine forest would have covered a
significant proportion of the property, particularly the
watercourses.
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The Walker property supports a sigitant stand of
remnant vegetation.

2.5.32 Flora, Fauna & orridors

It is not a priority to establish vegetation beyond the

planting of local pine species to mitigate landslips. The

exclusion of livestock from the remnant vegetation on

the eastern parof the property is a priority, hence the

LX FYyYySR LI AOFGAR2Y G2 GKS {dzyaKAyS /[ 2Fald [/ 2dzyOArf ¢
landholder Environment Grants program. This

vegetation currently has good connectivity to

vegetation both upstream and downstream of the

property.

Lake Baron Catchment Care Group Page27



1516014 Alcorn Creek Recover$tage 1 (Walkégr

3.0 PURPOSKEBJECTIVESOUTCOMES

3.1 BACKGROUND

A healthy aquatic ecosystem is stable and sustainable;
maintaining its physical complexity,odbliversity and
resilience. It has the ability to provide ecosystem
services that in turn contributes to good water quality,
wildlife habitat and recreation.

Riparian areas are the transition zones between land
and water environments. They are generally rmo
productive in terms of total biomass than the adjoining
area (which contributes to their clearing) and are
critical for biological diversity. The protection,
enhancement and rehabilitation of riparian zones is
essential for sustainable catchment managarhand
reducing risks to water quality.

3.2 WATER QUALITY

The environmental health of the Lake Baroon
catchment is considered generally poor, and in some
respects declining. A State of the Rivers Assessment
(Johnson, 1996) indicated that significant tsats of

the waterways appear to be in moderately poor
condition, with moderately to highly disturbed reach
environs and considerable lengths of unstable banks
and bedstreams. These were characterised by lack of
native vegetation displaced by clearingags banks or
exotic vegetation (Keys 2009).

Pollutants entering Bridg€reek occur from three main
sources:

9 Diffuse runoff from traditional grazing
practices provides nutrient inputs (animal
manure and fertiliser application) and
sediments from paddockrosion;

M Urban runroff carries nutrients derived from
fertilisers, car washing, heavy metals and
hydrocarbons from road ruoff, litter and
organic matterand

9 There is also the potential for sewer overflows
(from the urban sewer system and individual
wastewater treatment systems such as septic
tanks) with high nitrogen, phosphorus and
pathogens.

The sheer volume of excrement produced by cattle,
horses, and to a far lesser extent other domestic
animals, when in large herd sizes renders them
significant ontributors within an open drinking water
catchment. Reducing connectivity (paddock to stream),
through the management of riparian fencing and
revegetation, would reduce the likelihood at almost all
of the sites identified as high likelihood (pers. comm. A
Smolders 2012).

Less than 10% of the swlatchment is vegetated; with
minimal length of waterways supporting riparian cover
of varying quality (mostly poor). The MU contributes a
large nutrient load to Bridge Creek, with more than
98% of samples exceedj guideline levels (Dunstan
2007).This is most likely due to the number of rural
residential properties combined with intensive grazing
although the area utilised for dairying has dramatically
reduced since 2007 (fall from 66% of the MU to 15%).
Recent vater quality sampling is not available but it is
suspected there has been little improvement and most
likely a deterioration as rural residential properties
have increased and diary grazing converting to beef
grazing is high risk due to the sharp reduction
investment (pasture management, erosion etc). The
MU is noted for its poor water quality but this is
probably exacerbated by the fact there is minimal
riparian vegetation to filter nutrients originating in the
catchment.

The Lake Baroon Catchment lmplentation Plan
(2007 rates BR1 a LOWriority for rehabilitation
works. When assessing the Management Unit using a
modified version of the Prioritisation Process, which
LINA2NAGAASE al Qa 2y
instability parameters, BRratesasVERWIGH; due to
the contribution of nutrients andediments to Bridge
Creek.

Lake Baron Catchment Care Group
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3.2.1 Statistical Analysis of th&®w Water Quality Data Recorded fronwells Road1991-2005

Water quality monitoring and analysis sampled at the Bridge Creek cro®¥éelis Road) between 1992005 by
AquaGen shows, that despite a relatively dense coverage of vegetation, the catchment contributes significant
nitrates, ammonia, phosphates, total phosphorus and faecal coliforms.

Total P Faecal
paameer | P | Y | g | ey | gty |09 | collers
(NITRATES| (AMMONIA) | PHOSPHATE o ety id o0 m)
G”ide(g‘\‘j)va'”e 6.58.2 <25.0 <0.040 <0.010 <0.030 <0.030 <100
Max 8.2 85.6 0.316 0.166 0.068 0.335 1480
Min 6.7 0.6 0.000 0.000 0.001 0.005 0
Mean 6.9 3.6 0.059 0.026 0.023 0.043 233
Median 6.9 1.4 0.036 0.010 0.013 0.027 60
Std Dev 0.3 16.0 0.214 0.183 0.047 0.068 4627
20n Percentile 6.8 1.0 0.003 0.006 0.008 0.020 20
80n Percentile 7.0 2.3 0.118 0.040 0.041 0.050 390
Countoutside GV 0 1 23 24 17 22 20
% outsideGV 0.00 1.96 46.00 48.00 33.33 44.00 39.22

Alcorn Creek is a rugged and remote watercourse with large primary production properties the norm. Access is diffict
when dry and impossiblduring wet weatherg particularly in the 1990s/early 2000gherefore AquaGen sampling
sites were confined to the very upstream (Porters Farm) and downstream on Wells Road close to where the cree
enters Lake Baroon. A short lived (1988) site on Wilsg Q& C I N LINRsBckidR 8ada hénveveérshis dlhadt
mirrors the data collected at the Wells Road site. Therefore even though the Wells Road site is a considerable distar
downstream of the project site, it provides the best source of data.

The raitine sampling programs (CalAqua, AquaGen, Seqwater and others) are suspected of not adequately capturi
the major pollution events that regularly occur in the catchment. Conducted either monthly 9988) or bi
monthly (1999 2005), significant rafiall events in the catchment have probably been missed and the data collected
mayoverSa GAYIFGS (GKS OFGOKYSyidiQa ¢l GSNJ ljdzZt f AGE O6¢ NI AT
Traill, 2007.

As previouslynentionedWells Road is downstream the catchment and is affected by numerous impagtgban
Maleny, rural residential impacts (septic tanks emjnor dairy and beef grazing and large areas of vegetation. High
volumes of sediment delivered to Lake Baroon from soil erosion also aocthe ¢atchment

Note: The routine sampling programs (CalAqua, AquaGen, Seqwater and others) are suspected of not acc
capturing mgor pollution events. Conducted monthly (1994 1998) or bimonthly (1999¢ 2005), significant
rainfall events in the catchment have likely been missed with the data collected-&& G A YI G Ay 3
water quality (Traill, 2007).
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BPD, along with Image Flat (South Maroochy System) is
the predominant source of water supply for nioern
South east Queensland with Ewan Maddock Dam
(EMD), Lake McDonald and Mavalley Water Supply
Scheme considered additional intermittent sources
(AOP 2013).

EMD operates on an as needed basis, typically during
high demand periods or when raw waterajity in BPD

is compromised by algal blooms (and possibly turbidity).
EMD, relative to Landers Shute (LSTP) is more expensive
to produce potable water (despite its recent
construction), hence the reliance on BPD and LSTP (AOP
2013).

LiQa A YL thitthe/NPI (énd all yigelin&s for
that matter) require minimum transfer flows at all times
to maintain operation and water quality. Typically this
is @ minimum of 5 ML/day (AOP 2013).

BPD is a reliable source of raw water (volume) but is
plagued by quiity issues. These issues were somewhat
expected when BPD was constructed and hence the
design of LSTP, however demand for supply was never
intended beyond the southern Halbf the Sunshine
Coast region.

Excessive erosion and nutrients delivered from the The value of the raw water that originates in the

catchment contribute to cyanobacteria (algae) blooms in ~ catchment as a whole greatly exceeds the value of
Lake Baroon. primary production.

Lake Baroon catchent = 74 knmd or 7,400 ha
3.3 WATER SUPPLY CATCHMENT
Gross yearly value of

The Walkemproperty is within the Lake Bamn Pocket water sold by Seqwater

I?am CatchmerAlt. Bridge ACreek (2,1319ctarAes) (Saxton et al, 2013 = $60,000,000
O2YLINAasa 2yS 2% [F1S-
catchments. Consequently it is the major supplier of
total water to the dam. Area of the Walker property =50 hectares

Value of water per hectare = $8,108 per hectare

Gross value ofaw water

Baroon Pocket Dam (BPD) is a key source of wate[ — 7
originating from the property = $405,40Gnnually

supply forSeqwater. Minimum flow volumes from BPD
through the Northern Pipeline Interconnector (NPI)
northwards are 7 ML/day (subject to availability if BPD
falls below 60% capacity) to Noosa NTP; and 30 ML/day
(20 ML/day if BPD falls below 70% capacity) southwards '2ndsc@e (rolling green hills) anchatural values
to Caboolture, Morayfield and Narangba. This indicates equally. This is demmstrated by the popularity of

both surety of supply, location and cost effectiveness of Maleny Dairies miI_k _processing plamd farm tours (_in
Landers Shute Treatment Plant (AOP 2013). excess of 2000 visitors per yearpers. comm. Keith
Hoppeh and the popudrity of Mary Cairncross Park

(300,000 visitors per year?).

Tourism has become the dominant economic driver in
the catchment but relies on both the agricultural
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9 support and work cooperatively with like

minded community organisations

protect and enhance ditat;

contribute to the conservation of threatened

species

1 contribute to climate change adaptatipand

1 demonstrate best management practice of
riparian zoneslandslips and remnant
vegetation

Seqwater who receive the benefité raw water flowing
from the catchment into BPD, have an obligation to q
invest back into the catchment ifwater quality q
improvements are desired; into activities that reduce
risks to water quality and its maintance and
protection, and broaagnvironmentalhealth.

The likely scenario under climate change modelling
suggests more variable and possibly severe weather
events; longer and more severe droughts (below
average rainfall per month) and more intense rainfall
events.

Effective riparian areas can improve water quality by
trapping sediment, reducing erosion, storing nutrients
and filtering contaminants before they reach water
storages (Lake Baroon). Riparian zone health is a key
factor in a riparian area's ability to improve water
quality.

This will undoubtedly impact on bBoraw water quality
entering BPD and on the storage itself. Since 2009
unseasonal dry periods followed by intense high rainfall
events have seen an increase in erosi@agtivation of 35 OUTCOMES

land slips), turbidity and flood damage.
Healthy catchments leado healthy waterways. By

The community expects gd water quality at theirtap  improving the health of riparian zones we ultimately
¢ free from discolouration, odours and the guarantee it aim to mitigate the impacts that can affect water
will not impact their health, and increasingly demands quality. Seqwater provides generous funding and LBCCG

the environment is protected as part of supply. offers appropriate incentives to landowners to
implement activities thaare designed to reduce risks to
3.4 OBJECTIVES water quality. Through the prioritisation and

implementation  of riparian  protection and
rehabilitation throughout rural cataiments ¢ we
provide multiple beneficial outcomes.

Alcorn Creek RecovegyStage 1 (Walkgiisdesigned to
reduce the impacts of livesto@ccess on watercourse
and reduce the delivery of sediment to Bridge Creek and
Baroon Pocket DamThe project is addressingigh hdzi O2YS&a I NB (KS WSydqwhdtINE R
priority issuesin this part of the Lake Baroon catchment \we actually achieve. It can be very difficult to measure

¢ landslips, livestock accessto, and impacts on  outcomes as they may take many years to be fully
watercourses and the protection of remnant  realised and can be enormously expensive to quagtify
vegetation The project is directlgddressing the issues  potentially far more than the actual implementation of

and risks associated with the production of a safe water the project. We must rely on besmanagement
supply to the Sunshine Coast and beyond. However the practice, aecdotal evidence and ideallyartnerships
project provides far broder environmental benefits GAUK dzyAGSNBRAGASA FyYRk2NJI

that increasingly the community demands and expects. data to prove the effectiveness of projects.

The project aims to: Our project will:

{1 implement an orground project that delivers 1. Reduce pathogen delivery to waterways.
water quality benefits Managing livestock imriparian zones reduces the

1 promote integrated catchment management volume of faecal material reaching waterways.

in the Lake Baroon catchment Properly  constructed laneways directrun-off
contaminated with faecal material (and associated
pathogenspnto pasture areas where it can be trapped
and filtered before reaching waterways

reduce nutriert delivery to waterways
reduce sediment delivery to waterways
protect andimprove aquatic habitats
raise community awareness (including water 2. Reduce nutrient delivery to waterways.
quality issues)

=A =4 =4 =4
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Nutrient delivery to waterways is continuous and
increases during episodic rain events.

Managing livestock in the riparian zone reduces the
opportunity for direct deposition of faecal material into
the watercouses. Vegetative buffers intercept runif
contaminated with excessive nutrients from diffuse
paddock sources.

3. Reduce sediment delivery to waterways.

Soil fromlandslips and genera&rosion leads to high
turbidity and is transported to Baroon Pocketrba
and beyond.

Drainage, revegetation and livestock management of

For landholders to implement water quality an
improvement project there needs to be a cost benefit
rather than a burden on available resources. This
project provides a whwin scenario where all
stakeholders benefit.

6. Provide terrestrial habitat.
Riparian vegetation provides important habitat for
the adult stages of aquatic insects armhghibious
organisms such as frogs and turtles.

The project will enhance riparian and associated
vegetation improving, over time, valuable habitat for a

landslips reduces mass movement and loss of valuable variety of native fauna. The project will significantly

top soil to catchment waterways. Improved
management of livestock movement (laneways and
stream crossingsjnaintain stability ofriparian zones
andmanaging livestock in the riparian zone reduces soil
erosion from trampling. The enhanced vegetative buffer
(resulting from the removal of cattle) stabilises eroding
banks and intercepts paddock maff contaminated by
sediments

4. Improve auatic habitat.
Improved management of sediments, nutrients and
pathogens improves instream habitat.

A reduction in turbidity, sediments, nutrients and
pathogens will improve wateruwglity and contribute to
maintainingin-stream biodiversity.

5. Raisecommunity awareness.

The majority of land in the Lake Baroon catchment
is privately owmed and without landholder and
community support, activities improving catchment
health and water quality is impossible.

The project will demonstrate the value amdportance

of effective livestockmanagement. Osground works
provide the opportunity for land managers to apply
their knowledge and experience at the local level whilst
contributing to landscape scale outcomes, increasing
the skills and capacity of the comnitin

6. Contribute to the viabitly and resilience of
primary productionin the Lake Baroon catchment.
Primary production has beendecline since 2000.

For long term water quality outcomes it is preferential
to work with experienced landholders whmderstand
the region and are skilke land managers. New
landholdes to the area are often ill equipped to
manage land and are high risk to water quality.

reduce livestock access tosignificantareaof riparian
and remnant vegetation

PRIORITY LANDHOLDERS/LAND IN THE LAKE
BAROON CATCHMENT

3.6

Priority landholders were initially identified in 2007
(updated in 2014) based on lanuse, property size, and
proximity to Seqwater infrastructure (Bawa Pocket

5FYZ alftSye 2SANE |yR YAYS:
potential to adversely impact on catchment water
quality.

The Walker (then Kirtorproperty wasidentified as a
priority due to its sizeland use and position within
Bridge Creek

3.7 AUGNMENT WITH KEY PLANS & STRATEGIES

Reducing the risk to water quality is particularly critical
for the supply of bulk drinking water to the population
of south-east Queensland. All of the storages managed
by Seqwater involve catchments which are devebbpe
(to varying extents) and support active and growing
communities, along with important industrial and rural
economic activity. If these catchments are not managed
properly, the risk of exposure to water quality hazards
is heightened as development contiesi and the
population increases. As a pemptive measure,
Seqwater is undertaking initiatives to minimise and
manage the risks to water quality in its storages.
Identifying and engaging stakeholders on water quality
issues is critical to developing robussk mitigation
strategies and achieving good water quality outcomes
in the broader catchment (Keys 2009).

Lake Baron Catchment Care Group
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The primary area LBCCG (and other community groups)
can assist in themanagenent of risk island usecg
essentially livestock grazing and the asated key
issue of pathogens. A number of factors can contribute
to pathogen contribution by livestock. A high likelihood
ranking has been attributed by Keys 2009 to any site
where the following conditions exist:

w direct animal acess to waterways;
w intensive feed lots and dairies;
w heavy broad scale grazing; and
wanimal deposition (including bisolids piles)
possible within 50 mfantermittent or
permanent waterways.

The sheer volume of excremeproduced by cattle,
horses, and to a far lesser extent other domestic
animals, when in large herd sizes renders them
significant contributors within an open drinking water
catchment (Baker 2011).

With current control measures in place, water quality is
still at high risk from risk sources dominated by land use
activities and human access. Key issues in this section
include hazards associated with the population growth
in the area and the increasing rural lifestyle and urban
and periurban land uses. Pos$ibfuture mitigation
measures are dominated by improved land
management practices, land acquisition (especially

Sunsine Coast Council WaterwaySCGoastal
Management Strategy 20112 Sunshine

Coast Councit011)

Mary River and Tributaries Rehabilitation Plan
(Mary River Catchment Coordinating
Committee2001)

Oot2asS (G2 G4KS RIYQa SR3ISO: BRdzOSR | O0Saa G2 GKS
wall, increased public education and enforcement, as
well as monitoring and research (Key$9).
¢ KS LINBj&vesiarbiitcomes are consistent
with:
1 201516 LBCCG Annual Investment Strategy
(Lake Baroon Catchment Care Group 2014)
9 Lake Baroon Catchment Implementation Plan
(AquaGen/LBCCZRDO07)
1 Lake Baroon Catchment Management Strategy
(AguaGen/LBCCZ004)
1 Segwater Natural Assets ManagementrRia
Lake Baroon Catchment (Seqwater 2012)
9 Sanitary Survey of Baroon Pocket Catchment
Report Seqwater2014)
I Catchment andn-Storage Risk Assessment for
Water Qualityc Baroon Pocket Danséqgwater
2009)
Lake Baron Catchment Care Group Page33
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40 IMPLEMENTATION

4.1 ¢ Stream crossing

Effective cossingsare essential for safe negotiation of
watercourses for livestock, vehicles and people.
Crossing design can vary greatly but due to the
hydrology and topography of the Lake Baroon
catchmentthe low level crossings usually the ideal
design. One sutable crossig will be constructed on
WalkersCreek allowing vehicle and livestock passage.

Low level crossings sit at bed level and therefore
provide little to no obstruction to water flow and are
therefore unlikely to be damaged by floods and/or
debiis. Furthermore they do not greatly obstruct
aquatic passage; relative to natural obstructions
commonly found throughout the catchment.

Constructed with reinforced concrete the expected
useful life of these crossingsareanticipated to be at
least fifteenyears but more likely 20 years, resulting in
these crossings being very cost effective.

4.2 ¢ Laneway rehabilitation

Laneways were constructed when the property was a
dairy farm but have fallen into disrepair once land use
changed. To improverpperty management and permit

It is essential the roatiase is compacted with a suitable
heavy roller while sufficiently damp to achieve
adequate compaction. Compaction using tracked
earthmoving equipment is not acceptable.

4.3 Riparian and remnant fencing

Two types of fencing will be utilised on the property
(excluding electric fencing utilised on unstable sites).

Fencing for both riparian and remnant areas will consist
of standard cattle fencing i A Y6 SNJ wWa LJ A
metre spacings and four strands of barb wire. This may
be modified for the remnant fencing (use of one or
more plain wires). A section of fencing will be mukie
fencing (mesh) to accommodate smaller animals.

As the property will be managed on organiinpiples
with no use of chemicals, including herbicides, all
fencing will be aligned closely to watercourses and
woody vegetation to minimise the area requiring
intensive weed management.

4.4 Landslide fencing

Fencing used solely to manage livestockeascto

landslide mitigation areas will be electric. This will be to
account for unpredictable soil movement and also the

access for LBCCG and Seqgwater activities, laneways W“Eemipermanent nature of the fencing

be repaired where possible (300 metres) and
reconstructed where necessary.

New laneways require stripping of the layer of grass and
soft topsoil, profiling of the soil tensure run off and
digging of drains to channel water away from the
laneway. Locally sourced ro&@se which has a mixture
of variable sized stone and sufficient clay to bind the
stone when compacted is laid at a compacted thickness
of 150 mm.

A grader isiecessary to achieve the correct profile and
on steeper sections (and near watercourses) diversion
banks (whoeboys) are inserted into the laneway to
ensure run off is diverted to pasture areas and not
permitted to flow directly to watercourses. Additiolia
this will prevent erosion of the laneway surface.

Fencing will be installed on two separate sites and will
therefore require two solar energiserg-encing will
consist of star picket (steel) posts, nylon braid (able to
stretch to maintain tightness and tolerate soail
movement) with simple end assemblies and gates.

4.5 Drainage

Drainage is designed to allow surface water to flow
away from unstabldandslide areas reducing seasonal
soaks and minimising pore pressure. Springs, seasonal
soaks and otherwise waterlogged areas are drained by
cutting shallow trenches downslope to either stable
areas or to watercourses.

Excavators are the ideal machineciat drains.

Lake Baroon Catchment Care Group

Page34



1516014 Alcorn Creek Recover$tage 1 (Walkégr

4.6 Landslide revegetation

Landslides are notoriously difficult to establish native
vegetation. The continued movement of the soil profile,
nutrient deficiencies, and heavy clay nature of these
sites make them difficult to access and are algu

hostile to all but a few key species of native vegetation.

Local pine species are the best solution as they are
hardy and tolerate root disturbance, but can be slow to
establish. Unlike most rainforest species, pines have a
vertical taproot that carassist in stabilising soil masses
by anchoring to bedrock or clay at the base of the
landslip.

Additionally, due to their spiky foliage, local pine species
are less likely to be browsed by livestock and native
herbivores (wallabies), although hungry datare likely

to nip small trees and may even lift freshly planted trees
from the ground. As the majority of landslip sites are
also grazed it is essential at least temporary fencing is
installed to manage grazing, and grazing can be a useful
management tol to control weeds and grasses within
the planted area.
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5.0 ACTION PLAN

Activity Start and Completion dates are indicative only and will be dependent on weather conditions.

Manager, landholder

: e Start Completion Measurable
Action Responsibility Date Date Output
LBCCG Project Plan LBCCG Project Decl5 Decl5 Project Plan
Manager
Prolect_ presen_ted Fo ITBCCG LBCCG Project
Committee forin principleapproval . Decl5 Jan 16 Approved Plan
. Manager & Committee
(emailed)
Prolect_ pesented to LBCCG LBCCG Project
Committee forapproval . Feb 16 Feb 16 Approved Plan
. . Manager & Committee
(Management Committee meeting))
Project Plan sent to Seqwater for fin{ LBCCG Project Dec 15 Jan 16 ApprovedPlan
approval Manager
P_rewo_rks monltorln_g LBCCG Project Oct15 Feb 16 Photo & data set
(including photo points) Manager
Riparian fencing (LBCCG) | Contractor, landholder| Feb 16 Mar 16 750 metres
Contractor, landholder
Reconstruct laneways Feb 16 Mar 16 200 metres
_ Contractor, landholder
Repair laneways Feb 16 Mar 16 300 metres
_ Contractor, landholder _
% Stream crossing Feb 16 Mar 16 1 crossing
=
= _ _ Contractor, landholder
pd Drainage (landslips) Feb 16 Mar 16 3 hectares
>
=
w Dam repairs Landholder Feb 16 Apr 16 1 repair
o
=
Riparian fencing (Seqwater)| Contractor, landholder| Mar 16 May 16 650 metres
Electric fencing (landslips) | Contractor, landholder|  Apr 16 Jun 16 500 metres
Revegetation (landslips) Contractor Apr 16 Jun 16 800 stems
Remnant fencing Contractor landholder Jun 16 Aug 16 700metres
Postworks monitoring LBCCG Project Feb 16 Aug .16 Photo & data setg
Manager ongoing
Progress Reports LBCCG Project Mar 16 Sepl6 7 Reports
Manager
Final Report (LBCCG/Seqwater) LBCCG Project Sepl6 Dec 16 Firal Report
Manager
Further stages LBCCG Project Jul 16 ongoing TBD

Note ¢ the Project Action Plan will be used as the basis konthly Reporting(LBCCG Management Committee

meetings)
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6.0 PROCUREMENT

. N/A

7.0
6.1 SERVICES & PRODUCTS

The ProjecManager will have the authority to engage
and arrange payment for services and products for all
activities once the Project Plan is approved. Any
deviation over $300 from the approved Project Budget
requires approval from the Project Committee. Services
and products will be sourced locally wherever possible
and from notfor¢profit community organisations if
applicable.

Service/Product Supplier Con'Fact d
applicable)
Bald Knob Fencing T!m
. Simpson
Fencing
Ferriday Fencin Fred
y g Ferriday
P&K Nash Phil Nash
.| Excavations
Stream crossing
3 Sommers Bros. Ron
Earthmoving Sommers
Sommers Bros. Ron
Laneway Earthmoving Sommers
construction Maleny Bobcat Richard
Hood
Sommers Bros. Ron
Drainage Earthmoving Sommers
g P&K Nash .
) Phil Nash
Excavations
Revegetation | TED n/a

Multiple service and product providers are listed to
ensure timelines are met. In the event of a provider
being unable to supply the requested service or product
an alternative supplier will be selected from the list of
preferred suppliers. I\supliersmust demonstrate full
insurance and liability requirements and that all staff or
personnel onsite are appropriately trainedand/or
experienced.
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8.0 HAZARD & RISK ASSESSMENT (HRA) the project area including overlay mapping from the
former Caloundra and Maroochy Shire Councils (now
Sunshine Coast Council). This enables a high level
assessment to be mad# the risk of natural hazards in
the project area, however, detailed modelling or
prediction of natural hazards has not been undertaken.

LBCCG has a comprehensive Safety dgament
System that clearly directs all aspects of Projects;
Project selection (on the basis of safety), Project
development, Contractor and/or volunteer
engagement, Landholder expectations and
requirements, Project implementation and ongoing

. o . 8.2 IDENTIFICATION OF RISKS
Project monibring and evaluation.

Landholder to coordinate Contractors and liaise with

LBCCG adheres to the relevant legislation, policy and LBCCG where required.

standard requirements:

I AS/NZS Risk Management Standard 4360:1999 Hazards (adh related risks) have been identified
Establishes and implement a risk management  relating to thefive on-ground phases of the project:
process that involves the identhtion, analysis,

. _ L 1. Drainage and profiling activities;
evaluation, treément and ongoing monitoring

) 2. Fencing;
of risks. 3. Stream crossing

1 AS/NZS 4084:2001 Occupational Health and 4. Lanewayconstruction and rehabilitatiorand
Safety Management SystentsGeneral 5. Revegetation
Guidelines on Principles, Systems and
Supporting Techniques The project is believed tbe both a safe and efficient
Provides guidance on the development and livestock management projechll activities and phases
implementation ofoccupational healttand present some level of risk however, which can be
safetymanagement systems (OHSMS) and identified through a HRA so that appropriate
principles, and their irggration with other management measures can be implemented to reduce
managemensystems. or remove the risk.

I Workplace Health and Safety Act 201QId) All sie visitors will be provided with a site specific
¢2 LINBJSYl | LISNE2Y Q& Rishctok ZCohtrdciizNRgagedNtompletey vith dhe
being caused by a workplace, by a relevant LBCCG Project Manages Contractor Field Safety
workplacearea, by work activities, or by plantor  |nduction FornfLBCCG Form No. 007) providing current
substances for use at a workplace. Insurances, accreditations and acknowledgement of

Contractor responsibilities.
8.1  ASSUMPTIONS AND LIMITATIONS

Assessment of hazard and risks associated with the
project was undertaken as part of the project
development process. As a result, the risks hadards
identified are based on existing information about the
project at the time of writing, and proposed
construction and operational features. Further risks and
hazards may be identified in future stages or identified
risks could be downgraded or upgied in terms of the
level of risk they pose. Additional mitigation measures
as required will be developed and documented in the
Implementation Risk Management Plans for the project
which will need to remain live documents throughout
the relevant project phses. The consideration of
natural hazards is based on existing information about
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9.0 CULTURAL HERITAGE to 400 mm deep where pipes are installed
(previously disturbed)and

The Native Title Determination in November 2012 5. Revegetatiorg shallow holes up to 250 mm

awarded the Jinibara People nexclusive title of the deep on highly disturbethndslip areas.

Maleny area including Baroon Pocket.
All activity locationsother than the areas of intact

remnant vegetationrhave been largely disturbed since
to Aboriginal cultural heritage issues, is tAboriginal European settlement (deforestation) and have
CulturalHeritage Act 2003which states that a person undergone significant movement of soil layers

who carries out an activity must take all reasonable and particularly the areas to involve eartioving activities.

practicable measures to ensure the activity does not  vjig 5| inspection of the sites before and during activities
harm Aboriginal culturalhérdi I 3S 6 G KS WO dgfyythdedicly ougaﬁd\lfyar’tb*ac:tls%r suspected features

Rdzig 2F OF NBQO 0{SOUA2Y HPOMBR abtifitRs mr@e‘&ateﬁilssﬁséeﬁd%@ an@® &

heritage as (S8): the relevant representative contacted (Ken Murphy,
T a significant Aboriginal area or Aboriginal Jinibara Elder).
object
9 evidence, of archaeological or historic
significance, of Aboriginal occupation of an
area.

The paramount legislation in Queensland, witlyaed

AsignFAOFYG ' 062NAIAAYLFE FNBIF A& WLy FNBIF 2F LI NIAOdzZ |
AAIYATFAOLIYOS (2 ' 02NARAIAAYIE LIS2LX SQ 0SOlIdzasS 2F SAGK:
both of the following:

9 Aboriginal tradition
9 the history, including contemporary history, of
any Aboriginal party for the area (S9).

The Act states tht it is an offence for a person to harm,

remove or possess cultural heritage if the person

Wwiy2g¢a 2N 2dzZ3KG NBlFazylofte (G2 1y2g OGKFIG GKS 2
l'02NAIAYLFE Odzf GdzZNF £ KSNARGEFISQ 6{HcCcOD

(@]
(qV]
(s}
O
c

The Maleny area and particularly the Baroon Pocket
area have significartultural heritage values for a long
period of time. Items of cultural heritage significance
can be discovered anywhere in the catchment however
riparian zones are a likely location.

The project will involvéive activitiesthat could
potentially unearthartefacts:

1. Drainage and profiling activitiespotentially
excavation up to two metres deep, however
landslip sites are extremely disturbed areas;

2. Fencingg holes up to one metre deep;

3. Stream crossingshallowexcavation up to 300
mm within bed, banks andparian zoneof
Walkers Creek

4. Laneway construction and rehabilitatign
shallow excavation up to 300 mm deep and up
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10.0 MONITORING AND EVALUATION

10.1 INTRODUCTION

Monitoring and evaluation strategies are essential
components of any environmental rehabilitation

project. Evaluation is the best way to improve our
knowledge about what @ NJ] & = ¢ K|
we can best direct our rehabilitation efforts. Monitoring

strategies are key components of the overall evaluation
process that allows you and others to learn from the
project and assess whether rehabilitation aims have
been met.

Furthermore, monitoring results and information will
be used to:

1. Raise awareness and encourage further
remediation works with priority landholders
(primary producers and large landholders in
the Lake Baroon catchment).

2. Promote cooperative projects betweelLake
Baroon Catchment Care Group, Segwater,
Sunshine Coast Council and other Natural
Resource Management organisations.

3. Critically examine technigues and methods
used throughout the project to continually
improve the service to landholders conducting
on-ground works in the catchment and
improve best practice management.

4. Develop costffective  strategies
techniques to perform ofground activities.

5. Continue to develop monitoring and evaluation
program that meets the requirements of
funding bodiesput also provides the relevant
information and feedback to the LBCCG and
Seqgwater to improve project delivery.

and

It can be very difficult to measure outcomes as they may
take many years to occur or reach the final result and
can be enormously expensive ¢uantify ¢ potentially

far more than the actual implementation of the project.
We must rely on best management practice, anecdotal
evidence and sometimes partnerships with universities

10.2 MONITORING PROGRAM

Monitoring of rehabilitation activities, particularly the
LBCCG funded componenthe waterway crossing and
drainage works will be split into periodic and episodic
monitoring.

R 2 S ®efi@ic monjtdRing Ki€ #mportant to nasure the

effectiveness of the activities over time and will occur
on a biannual basis by LBCCG.

Episodic monitoring will occur following significant
storm/rainfall events (or extended dry periods) and will
check all the fencing integrity. This may, degmg on
the severity of the event, be achieved by a phone call to
the landholders.

Photo point monitoring will provide valuable evidence
of works completion, a record of changes over time, and
provide an important assessment tool to evaluate the
project.

FYRK2NJ { SIgl G§SNJ 2 LINRBRdzOS WKINRQ RFGIF G2 GKS
effectiveness oftie project.
Lake Baroon Catchment Care Group Paged0
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11.0 REPORTING 12.0 REPONSIBILITIES & ROLES

Project updates will be provided at monthly LBCCG The Project Manager will be responsible for project
meetings. implementation, management, repting, evaluation
and general management of the project. Other
A modified version of the Project Plan (specific financial contributions will be on an aseeded basis and the
details and landholder contact details deleted) will be following register of roles will ensure the project is

placed on the LBCCG websitevw.lbccg.org.auThe

implemented efficiently, effectively and follow best

project will also be included in the LBCCG newsletter.  practice.
Reporting will be ongoing until the monitoring phase of | Rgle Individual Organisation
the projed is complete (June 302016. PowerPoint Pro
_ roject
presentations presented at LBCCG Mgement M Mark Amos LBCCG
, _ i anager
Committee meetings will be converted to PDF and LBCCG
placed on the LBCCG website and forwarded to | Project Owner| Peter Stevens (President)
Seqwater.
| tbe LBCCG
Project
. tbc (Management
Committee .
Committee)
tbc
Ron Sommers | Contractor
Tim Simpson | Contractor
Technical Phil Nash Contractor
advice
Tim Odgers Sawater
Matt Bateman LBQCG Project
Officer

Lake Baroon Catchment Care Group
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