allp

ECOLOGICAL

ENGINEERING

alln

ECOLOGICAL

ENGINEERING

PLANS AND DOCUMENTS
referred to in the PDA
DEVELOPMENT APPROVAL

IVI a rl n e P I a n tS Approval no: DEV2022/1288 835:::#:”1

Rehabilitation ===
Monitoring Plan

WES BARRETT PARK

ECOLOGICAL ENGINEERING PTY LTD AMENDED IN RED
By: Brandon Bouda MR
Date: 09 May 2022 Covernment
At ‘Ecological Engineering’ we integrate ecology and engineering to predict, design, 1

construct, restore, and manage ecosystems that integrate “human society”
with its natural environment, for the benefit of all.



allp

ECOLOGICAL

ENGINEERING

CONTENTS
REHABILITATION & MONITORING PLAN

L INTRODUCTION.....ccuiiuiitiitieiieiiet ettt 4
1.1 PURPOSE OF THIS REPORT ...ttt 4
1.2 SCOPE . 5

3.1 OVerall ODJECHIVES ...t 7
3.2 Type of Rehabilitation..........ccuuviiiiieieeeeee e 8
3.3 Rehabilitation GOAIS ........occueeieeeee e 8

4  REINSTATEMENT, REHABILITATION AND MAINTENANCE METHODS.............. 8
4.1 General Reinstatement ProCEAUIES .......ueeeeiiiiceeeeee e 9
4.2  Rehabilitation MethOAS ........evvveiiieieeeeeeeeeeeeeee e 9
4.3 Revegetation Methods .........eeeeeeiiiiee e 10
4.4 On-going Maintenance Program...........ccocueeeeieeeee e 11

5  REHABILITATION ASSESSMENT AND COMPLETION .....ccceeeeiiieeeeiieeeee. 13

6 REFERENCES. ... .o 13

1  APPENDIX 1 — REVEGETATION PLAN .....ooeiieiiiieeeeeeee e 15

2 APPENDIX 2 — REHABILITATION MONITORING PROGRAM ........cccvvveeennneee. 16

| 1)1 0o [1 T 1o ] ¢ R 17

2. Baseling ASSESSMENT ........ueeeiiee e 17
2.1, Pre-ClearanCe SUIVEYS .......oeeeeeiiiieeeeee et 17
2.2.  Photo MONITONNG SIS .....uveeieee e 17

3. Performance Criteria.......ccuueeeieieieeeeeeee e 17

4. Post- Construction MONITOIING ......coeevviieeeee e 19
4.1.  Landform, SOil and ErOSION c..oeeeeeeeeeeeeee e 19
4.2. Progressive Rehabilitation MONIOrNG ........cccvveeeeeiiieceeeeeeeeeeeee e 19
4.3, DeClar€d WEEAS ....eeeeeeeeeeeeeeeeeeeee e 20

5. Monitoring INTEIVAIS ... 20

6. Compliance and Corrective ACTIONS ......eeeeeeeeeeeeeeeeeeeee e 22

7. Reporting ReqUIrEMENES ... 22

2

At ‘Ecological Engineering’ we integrate ecology and engineering to predict, design,
construct, restore, and manage ecosystems that integrate “human society”
with its natural environment, for the benefit of all.



oD

ECOLOGICAL

ENGINEERING

ST (= V][R 25
3 APPENDIX 3 = MONITORING TEMPLATES .....oorieioeeeeeee e 26
4 APPENDIX 4 - PHOTO MONITORING PROCEDURE ..........cccvveeeeieeeeecieeeeee 27
Report Authorisation
Client Townsuville City Council
Client Contact Tyson Schmid
Project Name Wes Barrett Park Marine Plants Rehabilitation & REV D
Monitoring Plan
Prepared By N. Grier Date 18/04/2022
Reviewed By M. Davis Date 18/04/2022
Approved By
N. Grier Date 18/04/2022

At ‘Ecological Engineering’ we integrate ecology and engineering to predict, design,
construct, restore, and manage ecosystems that integrate “human society”
with its natural environment, for the benefit of all.



allp

ECOLOGICAL

ENGINEERING

1 INTRODUCTION

This plan has been prepared on behalf of the Townsville City Council (TCC) for the Riparian Recovery
Program for the Ross River. The proposed environmental works will stabilise and restore the bank
of the Ross River at Wes Barrett Park, within the suburb of Idalia in postcode 4811.

1.1 PURPOSE OF THIS REPORT

TCC has engaged ecological Engineering Pty Ltd to prepare a Rehabilitation Monitoring Plan (RMP)
for the southern bank of the Ross River between Milverton Circuit to the North and River Boulevard
to the South within the suburb of Idalia postcode 4811. Part of the site is within the Oonoonba
Priority Development Area (PDA)

From late January to early February 2019, Townsville was impacted by a significant monsoon
trough event. This rain event caused significant flooding and environmental damage to the Ross
River banks.

TCC received Disaster Recovery Funding Arrangements (DRFA) through the Queensland
Government to redress some of this damage and stabilise the riverbank.

The work will include:

1. The repair of the severely eroded river and creek banks and reduce future sediment loss
into the Great Barrier Reef downstream

2. Tree planting, revegetation and other restoration activities in degraded river/creek areas
3. Increase our understanding of the risk of future disasters to the environment

4. Improvement in the ability of the local environment to resist impact and recover from natural
disasters.

As part of an Operational Works application, TCC received an information request from the
State Assessment and Referral Agency (SARA) for Bulk Earthworks and Prescribed Tidal Works
at Wes Barrett Park.

This request required clarification on the extent of impacts to marine plants assessed
against performance outcome PO4 of State Code 11: Removal, destruction, or damage of
marine plants.

This report has been prepared to respond to this information request.

The RMP provides a framework for compliance with rehabilitation conditions associated with any
approvals. This RMP aims to provide management measures to be implemented during the
construction, reinstatement and rehabilitation phase of the Project and to reinstate and rehabilitate
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the riverbank marine plants and ancillary sites in a manner that is consistent with any relevant
approval conditions.

This document should be read in conjunction with the Marine Plants Report REV B 28022022 and
the Revegetation Plan.

1.2 SCOPE

The RMP has been developed in compliance with 'Fish Habitat Guideline FHG 002 - Restoration of
Fish Habitats' and outlines the rehabilitation objectives and methods to:

e Enable the undertaking of a comprehensive reinstatement and rehabilitation program for
areas disturbed as a result of construction activities.

o Facilitate reinstatement and rehabilitation programming.
e Enable the creation of a stable landscape.
e Maintain and enhance fisheries habitat and marine plants.

2 RESPONSIBILITIES AND REQUIREMENTS

This document assigns responsibilities for implementing the RMP as presented in Table 1.

At ‘Ecological Engineering’ we integrate ecology and engineering to predict, design,
construct, restore, and manage ecosystems that integrate “human society”
with its natural environment, for the benefit of all.
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Table 1 - RESPONSIBILITIES RELATING TO THE REHABILITATION PLAN

Position Responsibility
Project Manager (PM) e Ensuring that rehabilitation is conducted, approved and communicated; and
e Ensuring the adequate provision of human and financial resources,
organisational means, and proper assets for the effective implementation
of this Rehabilitation Plan.
Environmental o Coordination of the implementation of the Rehabilitation Plan during the life
Manager (EM) of the Project.

Review of the Rehabilitation Plan for adequacy and functionality.
Ensuring that the rehabilitation plan is issued and up to date.
Maintenance of the Environmental Incident/Non-Compliance Register; and

Reporting of monitoring, corrective actions and outcomes.

Environmental  Site
Officer

Ensuring all personnel comply with the RMP.
Implementation of the RMP.
Preparation of incident reports and implementation of corrective actions.

Recommending and coordinating amendments to the rehabilitation process
based on onsite conditions and experience gained through the
implementation of the RMP; and

Monitoring, corrective actions and reporting of outcomes.

Site Personnel

Compliance with the rehabilitation plan.

Restoration/

Landscape Ecologist

Provide advice and recommendations for areas where vegetation is not
naturally regenerating, including seeding requirements and rates

Responsible for making recommendations for appropriate revegetation
techniques or appropriate species for problematic locations within the
project area.

At ‘Ecological Engineering’ we integrate ecology and engineering to predict, design,
construct, restore, and manage ecosystems that integrate “human society”

with its natural environment, for the benefit of all.
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3  REHABILITATION PLAN OBJECTIVES AND STRATEGIES

3.1 Overall Objectives

This RMP provides a framework for the restoration of tidal lands below HAT disturbed by the Project
to a condition consistent with that before site clearing and ensures:

o Safe landform for humans, flora and fauna;

e Non-polluting landform;

o Stable landform; and

e Preservation of fish habitat and marine plants.

Further, this RMP provides the basis for managing reinstatement and rehabilitation of disturbed land
to maximise the potential for the land to progress toward long term rehabilitation objectives (final
acceptance criteria as detailed in any approval). It acknowledges that the progress of the
rehabilitation of disturbed areas of native vegetation will continue for years.

Consultant field assessments are carried out by Suitably Qualified and Experienced Persons
(SQEPs).
7
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3.1.1 Baseline Assessment

A baseline assessment was conducted by Ecological Engineering and is detailed in the '‘Marine
Plants Report REV A 24012022".

Namely, the marine plant rehabilitation intends to, at minimum, achieve pre-site clearing coverage
within five years of the following vegetation types, as detailed in Table 2.

Table 2 - Existing Marine Plant Types

Type Species SARA PDA Area m?
Primarily Avicennia marina with
Mangroves Rhizophora stylosa and Ceriops 6.47 15.53 22m?

tagal observed.
Sueda australis, Sesuvium

Succulents portulacastrum and Sarcocornia - 3,171 3,171m?
quinqueflora
Grasses Sporobolis virginicus - 6,779 6,779m?

3.2 Type of Rehabilitation

Batter slope and access areas below HAT will be rehabilitated as per the revegetation plan and
specification to attain the pre-clearing state through revegetation (marine grasses and succulents)
and natural regrowth/recruitment of mangroves.

3.3 Rehabilitation Goals

The design of the riverbank works has considered the ecological values of the vegetation
communities and habitat within and adjacent to the footprint. Although some temporary impacts
on some natural ecosystems are unavoidable, the site has eroded significantly and is degraded.

4  REINSTATEMENT, REHABILITATION AND MAINTENANCE METHODS

In this RMP, the description of rehabilitation activities and methods has been broken into the
following components:

e Reinstatement — The process of bringing the landscape back to the original profile of the
surrounding environment, including the stabilisation of the site. This includes riparian
revegetation;

e Rehabilitation — The process of establishing marine plants back onto the site following
reinstatement, including the restoration of any fauna and fish habitat; and

At ‘Ecological Engineering’ we integrate ecology and engineering to predict, design,
construct, restore, and manage ecosystems that integrate “human society”
with its natural environment, for the benefit of all.
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Ongoing maintenance involves ongoing management of rehabilitation areas to control pest
species, minimise threats to rehabilitation success and rectify erosion, subsidence and
landform stability issues identified during monitoring.

4.1 General Reinstatement Procedures

General techniques that Contractor will apply to construct and reinstate the riverbank are as
follows (as per figures in Appendix 1):

Topsoll to be stripped to the nominated depth and managed by the Revegetation Plan and
Specification;

Topsoil and mulched/chipped vegetation material to be stockpiled separately at the edges
of the site, where working space allows;

Reinstatement of the site will commence as soon as practicable after civil works and no
later than one month after completion of riverbank construction activities by the
Revegetation Plan;

During backfilling of the riverbank, soils will be replaced so that the topsoil depth is
consistent with the surrounding soil;

The construction area will be re-profiled to new, stable contours;

Subsoil scarifying will be used to reduce compaction and will be applied to disturbed areas
as required, and in consideration of soil type;

Except for locations to remain clear for operational access purposes, chipped/mulched
vegetation will be respread over the site above HAT where available to assist in the
revegetation, promote seed establishment, provide ground cover and provide shelter for
fauna;

Other ground covers will be utilised, including any organic material, leaf litter, mulch,
hydromulch, living or dead plant material, rocks, logs, other woody material or erosion
control materials.

Sterile cover crops will be utilised in slope areas to promote ground cover above HAT
rapidly;

Sterile cover crops will be utilised in marine plant regeneration areas where erosion
potential is considered significant.

4.2 Rehabilitation Methods

Long-term rehabilitation of marine plants will rely on natural regeneration from the soil seed bank
and reproductive plant material delivered by the tides.

At ‘Ecological Engineering’ we integrate ecology and engineering to predict, design,
construct, restore, and manage ecosystems that integrate “human society”
with its natural environment, for the benefit of all.
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4.2.1 Marine Plants

Disturbed areas of marine plants will be rehabilitated based on pre-clearing conditions, original
assessment data, and surrounding vegetation conditions, considering normal successional
processes.

Mangrove rehabilitation will rely on natural regeneration in the first instance. Natural regeneration
depends on germination from the soil seed bank, propagules in the soil and natural plant dispersal
mechanisms to recolonise disturbed areas.

For the riverbank and tidal terrace, and where topsoil and organic matter reinstatement do not
meet rehabilitation performance criteria, assisted regeneration (or revegetation) will commence
planting and direct seeding of mangroves to enhance rehabilitation progress in year three.

Selective weed management will ensure that weed control methodologies complement
rehabilitation objectives. Monitoring will assess the effective establishment of species
representative of original site data and surrounding vegetation.

4.2.2 Soil Seedbank Management

Topsoil will be stockpiled and stabilised to preserve its biological and chemical properties and
used for rehabilitation purposes according to the RMP, Revegetation Plan and the Erosion and
Sediment Control Plan (ESCP).

4.2.2.1 Sodic Soils

Sodic soils are common along the Ross River. Sodic soils are highly erosive and can inhibit plant
growth as they can create significant waterlogging above the soil B horizon, which can kill plants
or result in the poor performance of plants. Sodic soils, when encountered, will be blended with
gypsum to reduce dispersiveness before stockpiling and appropriately protected from erosion
following the ESCP.

4.2.2.2 Acid Sulfate Soils

An Acid Sulfate Soils (ASS) investigation will be undertaken for the site that potentially contains
ASS.

Any ASS investigations or management plans prepared for the Project will be undertaken and
prepared following the relevant guidelines, including:

e Queensland Acid Sulfate Soil Investigation Team (QASSIT) (1998) Sampling and Analysis
Procedure for Lowland Acid Sulfate Soils in QLD, Revision 4.0; and

e State Planning Policy 2/02 (SPP 2/02), Planning and Managing Development Involving Acid
Sulfate Soils, November 2002.

If ASS is encountered, mitigation measures will be applied as per SPP2/02.
4.3 Revegetation Methods

10
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Revegetation refers to the active management of vegetation during the reinstatement and
rehabilitation phases of the Project. Revegetation involves direct seeding and planting. Revegetation
will be employed as a stabilisation measure where riparian vegetation communities are disturbed or
recreated during construction.

Ground cover will be established at disturbed sites as soon as possible after respreading of topsoil
during reinstatement. Ground cover can include organic material, leaf litter, mulch, hydromulch,
living or dead plant material, rocks, logs, other woody materials or erosion control materials.
Disturbed areas may be sown with a cover crop immediately following topsoil respreading. The
following sections discuss the revegetation methods implemented for different land uses to meet
the rehabilitation objectives and the acceptance criteria.

4.3.1 Cover Crop

Seeding with a sterile cover crop may be undertaken at reinstatement to rapidly establish vegetation
cover to stabilise disturbed land and minimise potential erosion.

4.4 On-going Maintenance Program

4.4.1 Weed Management

Previous field assessments by Ecological Engineering in 2021 have confirmed the presence of 15
weed species and no declared species under the Biosecurity Act.

Weed control will occur before clearing and construction activities to minimise the spread of weed
species. Weed control, consistent with the Revegetation Plan and the objectives of this Rehabilitation
Management Plan, will continue throughout the rehabilitation phase.

Herbicide application will be the preferred method of weed control throughout the site, including in
rehabilitation areas. The use of chemicals in rehabilitation areas will be undertaken by licensed
professionals with verified specific experience in native plant and weed identification. All chemical
weed control will follow the registered label or current minor use permit, Material Safety Data Sheet
(MSDS) and appropriate safety standards. Chemical use in the vicinity of waterways will be restricted
to herbicides and adjuvants registered for use in or near aquatic environments.

Unless carefully planned, implemented, and monitored, chemical weed control operations pose a
substantial risk to successful natural regeneration processes. Planning considerations relevant to
weed control operations in natural or assisted rehabilitation areas include:

o Selection of personnel based on demonstrated experience and skill in selective weed control
methods in regeneration areas;

e Timing of proposed application to recent or planned rehabilitation works;

e Weed control techniques in rehabilitation areas are selected to promote germination and
recruitment of native species, reduce competition from non-native species and avoid harmful
effects on rehabilitation progress.

11
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Implementation phase controls include:

4.4.2

Avoidance of spraying in conditions conducive to chemical drift (windy conditions);

Use of low drift air-induction nozzles (or similar) operating at minimal pressures to avoid the
generation of fine spray droplets;

Use of spray adjuvants designed to reduce drift and enhance efficacy at lower
concentrations;

Use of plant shields or nozzle shields;

Personnel to carry spray bottle on a belt with clean water to immediately wash off
accidentally over-sprayed native vegetation;

Avoidance of broad-spectrum chemical application in areas of active erosion.
Monitoring measures include:

Adapt the RMP to inform the weed control program (presence of particular weeds and native
species to enable specific weed control planning);

Monitoring and reporting of non-conformances associated with detrimental impacts of weed
control on rehabilitation progress;

Focus on the adaptation of weed control program to include rehabilitation goals in addition
to declared species;

Communication of positive and negative monitoring outcomes to weed control operators to
enable adaptive management of weed control operations.

Maintenance and Corrective Actions

Following rehabilitation works, limited access to infrastructure will be allowed to perform essential
maintenance. All other traffic is prohibited on topsoil areas and must remain off the rehabilitation
areas to successfully establish groundcover.

Monitoring following the RMP will identify where performance criteria are at risk of not being met,
including:

Topsoil respreading success;

Subsidence or slumping;

Erosion and sedimentation;

Poor ground cover;

Lack of germination or recruitment as a result of topsoil respreading issues;
Stressed or poorly performing marine plants.

Where further rehabilitation works are required, the following may be undertaken depending on the
situation:

12
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e Re-contouring of erosion control measures, reseeding, or reinforcement of scour protection
on banks damaged during flood activity;

e |mplementing appropriate erosion and sediment control measures where existing standards
are found to be inadequate;

e Additional revegetation is subject to assessing natural regeneration, topsoil respreading
success and seasonal factors.

e Application and upkeep of plant protection measures where necessary, including guards
and animal deterrents;

e Backfilling of subsidence depressions and revegetation;
e Supplementary weed control where rehabilitation progress is inhibited by competition;

e Fencing of rehabilitation areas where necessary to exclude the public temporarily, in
consultation with residents.

All maintenance works will be conducted in consultation with the relevant stakeholders.

Follow-up watering may be undertaken in planted areas or where particular species have been
translocated where rainfall is insufficient to achieve successful rehabilitation outcomes.

5 REHABILITATION ASSESSMENT AND COMPLETION

Assessment of reinstatement and rehabilitation completion will be undertaken at specified intervals
throughout the rehabilitation phase to sign off completed sections of the site to TCC or reach an
agreement on specific management actions necessary to attain sign off at a later assessment
inspection.

It is acknowledged that progress in the rehabilitation of disturbed areas of native vegetation will
continue for years. Therefore the final acceptance criteria as stipulated in any approvals for the
Project do not apply to the Contract.

Revegetation and rehabilitation are considered complete when all performance criteria outlined in
the revegetation Plan have been met to the reasonable satisfaction of the Parties and consistent
with the time frame provided for in the Contract for the performance of the revegetation works by
the Contractor.

It is understood that, after this phase, the long-term rehabilitation of the site will be managed and
maintained by TCC.
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1 APPENDIX 1 - REVEGETATION PLAN
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ECOLOGICAL

ENGINEERING

2 APPENDIX 2 - REHABILITATION MONITORING PROGRAM

At ‘Ecological Engineering’ we integrate ecology and engineering to predict, design,
construct, restore, and manage ecosystems that integrate “human society”
with its natural environment, for the benefit of all.
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REHABILITATION MONITORING PROGRAM

1. Introduction

This Rehabilitation Monitoring Program (RMPr) has been developed to monitor the progress and
success of rehabilitation detailed in the Rehabilitation Monitoring Plan (RMP).

2. Baseline Assessment

2.1. Pre-clearance Surveys

Before clearing the site and associated areas, the pre-disturbed conditions will be subject to an
ecological assessment (pre-clearance survey). The aim of the ecological assessment is to establish
baseline data on the condition of the site. In addition to the original assessment data (section 3.2)
and the condition of the surrounding landscape, the baseline data is used to inform site
rehabilitation, as described in the RMP. Much of the baseline data has already been collected and
documented in the relevant ecological reports or captured as spatial data and include:

e Declared weeds (pre-clearance survey reports);
e Waterways and drainage lines (pre-clearance survey reports);
e Soil suitability and erosion potential; and

e Marine plants (pre-clearance survey reports).

2.2. Photo Monitoring Sites

Photo monitoring sites will be established at key locations before disturbance to monitor the
rehabilitation progress of disturbed sites. These sites will be identified using pre-clearance data and
detailed in the Revegetation Plan Appendix 1. Photo monitoring sites will be permanent locations
that are assessed regularly. Photo monitoring forms are included in Appendix 3. A photo
monitoring site layer is maintained and updated by either TCC or their Restoration/Landscape
Ecologist and is available in map or spatial data format. Photo monitoring is conducted per
Ecological Engineering's Photo Monitoring Procedure (Appendix 4).

3. Performance Criteria

The RMPr has been developed to monitor specific success criteria), as detailed in section
3.1 (of the main report). Aspects of the RMPr about each of the agreed criteria are set
out in the following table:

17
At ‘Ecological Engineering’ we integrate ecology and engineering to predict, design,
construct, restore, and manage ecosystems that integrate “human society”
with its natural environment, for the benefit of all.
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4. Post- Construction Monitoring

4.1. Landform, Soil and Erosion

Following reinstatement and respreading of topsoil, visual monitoring of landform, landscape
consistency, erosion, and subsidence will be undertaken using the Visual Inspection Form
(Appendix 3).

Instances of subsidence or erosion observed during monitoring will be recorded, and any
corrective actions required/implemented will be documented. Photographs and GPS locations
of all observed and rectified erosion will be taken and stored following the monitoring form.

Any erosion areas that develop after reinstatement will be monitored every seven days for 120
days or until stability can be demonstrated.

Permanent photo monitoring sites will be established and monitored regularly until these sites
are stabilised.

Photo monitoring sites are identified in Appendix 1. Additional photo monitoring points may
be established if required.

After significant rainfall events (50mm/24hours), additional monitoring will be undertaken at
high-risk areas such as known erosion areas using the Visual Inspection Form.

4.2. Progressive Rehabilitation Monitoring

REVEGETATION AREA MONITORING

Revegetated areas (direct-seeded and planted marine plant areas, including vegetated riparian
communities) will be monitored in table 2 to determine critical establishment parameters,
including watering requirement, browsing and insect damage.

See Appendix 3 for the monitoring form applicable to revegetation area monitoring.

After that, regenerating communities and those assisted with revegetation will be monitored
every three months using the VRA Form for five years.

Photographs will be taken of regenerating communities every three months.

Photo monitoring sites are identified in the revegetation Plan in Appendix 1. Additional photo
monitoring points may be established where required.

19
At ‘Ecological Engineering’ we integrate ecology and engineering to predict, design,
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4.3. Declared Weeds

During quarterly, opportunistic, and vegetation assessments (Section 4.2).

The detection of new weeds along the riverbank in previously un-infested areas will be reported
to the Environmental Manager. Appropriate corrective actions will be implemented to contain
and eradicate new infestations.

Corrective actions may include treating weed infestations and further monitoring.

5. Monitoring Intervals

At ‘Ecological Engineering’ we integrate ecology and engineering to predict, design,
construct, restore, and manage ecosystems that integrate “human society”
with its natural environment, for the benefit of all.
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6. Compliance and Corrective Actions

Corrective actions identified through programmed monitoring activities will be
implemented and monitored until compliance is obtained.

Corrective actions will be site-specific and may include:
¢ Reworking the site to reform the land and topsoil to a stable condition;
¢ Reinstalling erosion and sedimentation control mitigation measures;
e Reseeding or re-establishing groundcover/vegetation;
e Tubestock planting;
e Treating soil;
e Treating weeds;
e Amending watering;
e Establishing fencing/ exclusion areas

Corrective actions will be implemented in response to monitoring outcomes and
recorded for reporting purposes.

7. Reporting Requirements

Reporting requirements applicable to the rehabilitation phase of the Project are detailed
in Table 3 and Table 4. Records and results must be compiled, stored, and made
available upon request.

22 At ‘Ecological Engineering’ we integrate ecology and engineering to predict, design,
construct, restore, and manage ecosystems that integrate “human society”
with its natural environment, for the benefit of all.
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APPENDIX 1 TABLE 3 - REPORTING REQUIREMENTS APPLICABLE TO THE PROJECT
DURING REHABILITATION

. Monitoring
Requirement Details Frequency Date
Reporting of monitoring .
This plan undertaken and CARs Monthly m&ﬁwre ort
initiated/closed. P
D::frllgr?eﬁ;ggri?; lant Within 12
perms 1arine p months of
loss (if any), including .
; practical
DAF area, species affected, .
" ; Once completion
Condition/s and mapping of affected
o or before
areas within twelve (12)
. Contract
months of completion of X
. completion
construction.
Summary of previous 12
months of monitoring:
dates, times and Twelve
locations of monitoring, months
TCC/DAF results, non-compliances, | Annually from
evaluation, data analyses, practical
and any other actions completion.
undertaken to reduce
environmental harm
At ‘Ecological Engineering’ we integrate ecology and engineering to predict, design, 23

construct, restore, and manage ecosystems that integrate “human society”
with its natural environment, for the benefit of all.
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8. Review

This monitoring plan provides indicative schedules only. On-ground experience may identify
the need for a different monitoring regime than that detailed in this plan. Where applicable,
this RMPr may be reviewed and updated with relevant information. Any requested changes
to the monitoring regime due to on-ground experience will be discussed with TCC before

implementation.

At ‘Ecological Engineering’ we integrate ecology and engineering to predict, design, 25
construct, restore, and manage ecosystems that integrate “human society”
with its natural environment, for the benefit of all.
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3  APPENDIX 3 - MONITORING TEMPLATES

26 At ‘Ecological Engineering’ we integrate ecology and engineering to predict, design,
construct, restore, and manage ecosystems that integrate “human society”
with its natural environment, for the benefit of all.
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APPENDIX 4 - PHOTO MONITORING PROCEDURE

Objective

Photo monitoring is used to represent the progressive change in an aspect
of interest visually. TCC will utilise photo monitoring at defined locations in
the Revegetation Plan to show progress in site rehabilitation and site stability
throughout the post-construction rehabilitation phase of the Project.

Locations

Photo monitoring sites are in environmentally significant areas, including
areas of existing or likely soil erosion and areas that represent the diversity
of vegetation communities impacted by the Project. Locations are
determined based on pre-clearance data. Photo monitoring sites are
identified on a map and have unique identifiers (for example, Photo
Monitoring Site 5 or PM Site 5).

Other significant areas identified during construction by field personnel may
require new photo monitoring sites as a Corrective Action.

A dynamic map of the locations of PM sites will be maintained and available
(excel file, shapefile or map format).

Frequency

Progressive rehabilitation and site stability will be compared with pre-
disturbance conditions; therefore, it is necessary to capture baseline
photographs before disturbance. Following the disturbance, photo
monitoring must be repeated every three (3) months at each location.

Responsibilities

Environmental Manager Consideration of requests for new PM
sites based on information received
from Field Personnel.

Field Personnel Carry out photo monitoring following
this procedure.

Restoration/Landscape Maintain and update the GIS layer

Ecologist detailing locations and PM site
numbers.

Produce maps showing PM sites for
use by Field Personnel.

At ‘Ecological Engineering’ we integrate ecology and engineering to predict, design,
construct, restore, and manage ecosystems that integrate “human society”
with its natural environment, for the benefit of all.
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5. Planning

For repeat photos, always refer to previous monitoring photos to ensure
that frame of reference is identical (take a copy into the field with you).

Equipment needed/used:

Blank photo monitoring forms (one per site) and a pen;

Fence dropper and appropriate hammer;

High visibility spray paint;

Permanent marker pen;

Good quality digital camera (or mobile phone), with resolution set
to medium to high (aim for image size between 1-3M) and date
stamp set to display on image. Where aspect ratio can be
adjusted, ensure that aspect ratio is set to 1:1.

1.5m height staff / pre-measured stick;

GPS;

Compass;

Measuring tape.

Environmental conditions:

Avoid rainy days or early mornings/late afternoons, wherever
possible.

6. Implementation

Set permanent marker post to 1.2m height;

GPS location and record on PM sheet;

Spray the top of the post and mark with the PM number;

Use camera in landscape orientation;

Stand 2m behind marker post;

Position camera at 1.5m height and as level as possible;

Ensure the marker post is visible in the centre of the photo;

For each image, ensure the frame of reference matches the
previous shot as closely as possible;

For vegetation communities:

Take four photos in the north, east, south, and west sequence —
do not vary from this sequence. Use the compass to orient a line
from your position behind the marker, through the marker post, at
precisely 360°(N), 90%E), 180%S), 270%W).

At ‘Ecological Engineering’ we integrate ecology and engineering to predict, design,
construct, restore, and manage ecosystems that integrate “human society”

with its natural environment, for the benefit of all.
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For erosion areas:

e Take 1 — 4 photos as necessary to capture the extent of erosion
in the north, east, south, west directions, as described above;
e Ensure that number of photos matches previous photo monitoring.

For river:

o Take four photos in the sequence of the north, east, south-west,
as described above;
e Take one photo upstream and one photo downstream.

Monitoring form:

e Complete all fields as necessary (not all comment fields will be
required, depending on feature);

e Ensure that photos are recorded in order of north, east, south and
west, going from top to bottom on the monitoring form.

Document management and Record-Keeping
Ensure all relevant fields are filled out
Ensure photo file numbers match the photo monitoring form.

Save the photograph image files (jpg) and scanned photo monitoring form
(pdf) into the Environmental Field Report Folder located at

Create a new folder for each PM Site.

Naming protocol:

Image files: date_PM number (e.g., 01052022_PM5_6321)
Photo  monitoring  forms  (PMF):  date_.PM  number (e.g.,
01052022_PM5_PMF).

At ‘Ecological Engineering’ we integrate ecology and engineering to predict, design,
construct, restore, and manage ecosystems that integrate “human society”
with its natural environment, for the benefit of all.
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