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Sealing the APS Ash Dam Using VITAL Bon‐Matt Stonewall‐ PROPOSAL

Background
A key hazard associated with the management of the Ash Dam is the control of dust. While the
Northern and Playford Power Stations were operational, this was achieved by the ongoing pumping
of an ash/seawater slurry into the dam. The slurry would find a natural path across the dam, and
keep the surface saturated. High spots would effectively self‐seal through the formation of a salt
crust. During operations risk events would be experienced when heavy rainfall, followed by strong
drying winds, would dissolve the crust and lead to the potential generation of dust. Typically
however these events would be short‐lived until the slurry once again seals the surface. The borrow
pits at the southern extent of the ash dam could also be filled, then released to flood out over the
ash dam and re‐establish the seal.

At cessation of generation on May 9th 2016 it was assumed that a similar management strategy
would be successful to control dust until the long‐term rehabilitation plans were commenced. The
strategy adopted included the building of additional coffer dams at the southern end of the ash dam,
filling these with seawater via a newly installed pipeline, then breaching the wall to flood out over
the dam. Additional strategies were employed, including the installation of new outfall pipework,
construction of new internal levees, the installation of a second water supply pipeline from Playford,
and the ongoing use of dust suppressant and water carts.

In August 2016 it was noted that an area of the ash dam adjacent the former slurry discharge point
was deteriorating quickly. This area is at a higher elevation and unable to be flooded. Also, a release
of water over this area would cause irreversible erosion of the loose surface material and may
exacerbate the risk of future dust events. It was decided that a quick solution was required to
prevent dust lift‐off from the area. Subsequently a 15Ha area was sealed using a cropduster applying
Vital Bon‐Matt Stonewall to the surface. The application was successful and this area has held well
over the previous 2 ½ months, despite extreme weather conditions over the period.

Continued seawater flooding to the east and western sides has created ongoing challenges,
including:
‐

The flood process is causing erosion of the surface layer of ash. Previously the slurry would
form a smooth seal. However the use of pure seawater is tending to cause rills and gullies,
leading to damage to the surface which is then more susceptible to dry‐out and wind
erosion.
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‐

‐

‐

The retention of water in the southern coffer dams is undermining the banks, leading to
local destabilisation of the banks. On 1st October a failure occurred where a portion of a
bank, with an excavator parked on top of it, failed internally to the dam, submerging the
excavator.
Continued flooding is not maintaining sufficient water on the surface. During the hot
summer months this will be a risk of dam dry‐out leading to additional areas being at risk of
wind erosion.
Plans for the long‐term management strategy of the dam are being formed, with capping
using locally available topsoil being the preferred option. One of the key risks to construction
is the ability to place earthmoving equipment on the dam surface. A trial of a low ground‐
pressure tractor on 11th October was not successful, highlighting the construction risks due
to sub‐surface moisture. Commencing the dewatering of the dam and polishing pond
surface will assist to mitigate these risks during the construction phase.

Licence Conditions
Thus proposal is developed in accordance with Licence 13006, in particular condition U‐251 requiring
Flinders Power to ‘Develop and Implement Closure and Post‐Closure Plan’.

Management Plan
Flinders Power is cognisant of its environmental obligations and is keen to address the issues
associated with dust events arising from the ash dam. The alternate management strategy outlined
in this proposal entails ceasing the practice of seawater flooding and sealing the entire surface of the
ash dam with Vital Bon‐Matt Stonewall. The product will be applied using a combination of spraying
from the banks and aerial spraying. The application will have the immediate benefit of:
‐
‐
‐

Reducing the risks associated with dust events;
Commencing the dam dry‐out during the summer months to enable plant access for
rehabilitation works; and
Forming a seal over the ash dam to manage dust generation during the long‐term
rehabilitation works. Continuing flooding during that period would not be possible. The
application of the sealant will ensure that only those areas being actively worked will be
exposed for dust generation, and can be readily managed by the work crew.

Vital Bon‐Matt Stonewall
The product is manufactured and supplied by Vital Chemicals, an Australian owned and operated
company based in Brisbane. The active ingredient is a styrene acrylate copolymer which is a stable
inert non‐hazardous chemical that acts as a binding agent to form a hard crust once dry. A green dye
is used in the product so that the treated areas can be seen. The product has been assessed by
independent environmental chemists who have deemed the product as a low risk of toxicity to
humans and the environment. The South Australian EPA endorsed the use of the product for the
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application across the 15Ha area. The product has been successfully used across a number of sites,
including:
‐
‐
‐
‐
‐
‐
‐
‐

Dalrymple Bay Coal Terminal (DBCT), located on the Great Barrier reef;
BMA Hay Point Coal Terminal – located on the Great Barrier reef;
Brisbane City Council – numerous application projects often on watercourse and
environmentally sensitive regions;
Norilsk Nickel Australia ‐ Thunderbox Gold Mine Tailings dam Kalgoorlie (6 to 12 months
stabilisation was required);
Brisbane Airport Corporation ‐ New Parallel Runway (18 months stabilisation was required);
Santos/Origin Energy/QGC/Arrow Energy – Numerous field development, pipeline , dam and
LNG plant construction sites;
Lend Lease – Numerous construction and residential development sites throughout
Australia; and
Glencore – Various mine sites throughout Qld and NSW.

Vital Chemicals sent their Environmental Business Development Manager to witness and provide
technical support for the application of the product for the 15Ha area. The company provided advice
to Flinders Power that they were satisfied with the application of the product and could commend a
lifespan of approximately 12months. The Vital Chemicals General Manager/Senior Scientist has also
provided ongoing technical support throughout the planning and application of the 15Ha area.
Product technical specifications are provided as attachments to this proposal.

Application Period
Following approval for use there is an approximate 3 week lead time for order and supply of the
material. The application process is anticipated to take 3weeks, subject to weather conditions.

Risk Assessment
An environmental and social risk assessment has been conducted for the works, and is provided as
an attachment. A safe work method statement will also be prepared to identify the risks to health
and safety associated with the application process.

Contingency Planning
Whilst Flinders Power is confident that the use of the dust suppressant will be an effective seal, it is
noted that this is the first application of its kind on a large‐scale ash dam. Therefore, the ongoing
monitoring of the effectiveness of the solution will be critical. Should the control plan not be
successful in managing dust, the following contingency measures will be considered and adopted
where appropriate and in collaboration with the EPA. In order of preference the following measures
will be taken:
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1. If discreet areas have not been successfully sealed, apply further product using:
a. Water cart application from the banks, where at‐risk areas can be reached; or
b. A boom‐mounted spray on a buggy; or
c. Use of a ‘pistenbully’ all‐terrain vehicle with a trailer attachment; or
d. Use of an aircraft.
2. If the product deteriorates or does not form an effective seal, Flinders will consider:
a. Re‐application of the product; or
b. Use of an alternate product; or
c. Acceleration of the long‐term rehabilitation plans, targeting areas of high risk for
dust generation; or
d. Reverting to seawater flooding. It should be noted that this is a last resort option, as
it will promote the migration of the dust sealant and is unlikely to be successful due
to the aforementioned challenges.

Monitoring
The monitoring programs will consist of:
‐

Daily inspections. During Monday‐Friday these inspections are carried out by the Land
Management Team. On weekends a general site inspection is carried out by Security. Should
any works be required on the weekend the Facility Manager, or delegate, will be available
on call.

‐

Ambient dust monitoring. A revised monitoring program is being finalised, however the
conceptual plan is:
o The installation of a real‐time PM10 dust monitoring station at Lea Memorial Oval
and Stirling North. These monitoring stations will replace the existing high‐volume
samplers that operate on a 1:6 day basis in accordance with the existing licence
conditions.
o The installation of 3 x PM10 boundary monitors surrounding the ash dam, to act as
real‐time indicators of dust risk and inform the Trigger Action Response Plan within
the Dust Management Plan. A weather station will also be installed at the boundary
to provide real‐time wind speed and direction data to inform the TARP.
The ambient monitoring will provide an indication of the success of the short‐term dust
suppressant, and will be utilised throughout the rehabilitation works to monitor the
management of dust.

Timeline
The anticipated timeline for interim sealing and long‐term rehabilitation planning is provided below.
Detailed planning is occurring currently, and the following should act as a guide only.
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Oct‐16

Nov‐
16

Dec‐
16

Q1
2017

Q2
2017

Q3
2017

Q4
2017

X

X

2018

Interim Sealing
Submit proposal to EPA

X

Prepare & conduct
community
communication

X

Conduct sealing
application

X

Commence polishing pond
infill works1

X

X

X

X

Monitoring
Select and order ambient
monitoring equipment

X

Receive, install and
commission ambient
monitoring equipment
Ash Dam Rehabilitation
Select preferred
contractor

X

Commence seed collection

X

Develop detailed plans &
submit to EPA
Approval to commence
works

X
X

Commence earthworks

X

Stormwater controls

X

Conduct seeding
Fertiliser & water
application, as required
Ongoing monitoring &
maintenance, including re‐
seeding, civil works,
fertiliser, water
application etc if required

1

X

X

X

These works will commence as soon as lake dry‐out occurs and it is physically possible to access the area.
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Dust Management Plan
Should this proposal be accepted by the SA EPA, a variation will be made to the Dust Management
Plan, and the document re‐issued for approval.

Community Engagement
Flinders Power acknowledges the strong community interest in the closure program and has been
proactively engaging with the local community since the closure announcement in June 2015.
Flinders management regularly meets with the Port Augusta City Council and provides a progress
update report on a weekly basis. A project newsletter is also circulated and posted on the Flinders
Power website on a monthly basis.
The risk assessment has identified community relations as a key risk.
Flinders Power proposes to engage proactively with residents to inform them of changes to the
management of the Ash Dam and polishing pond. A newsletter is being prepared to provide the
community with background information as to why the change is important, and to educate them of
potential risks throughout the rehabilitation works, including:
‐
‐
‐
‐

Aerial spraying (eg noise from the aircraft and risk controls to prevent overspray);
Odour from the polishing pond;
Dust generation while earthworks are being conducted; and
Noise during earthworks.

Other community engagement mechanisms, such as the development of a community reference
group, or conducting community information sessions, will be considered by FP.
The Port Augusta City Council will be briefed on the project proposal. Local media will also be
proactively engaged.

Polishing Pond
The risk assessment has identified risks associated with the drying out of the polishing pond. The
primary risk relates to odour associated with decaying organic material.
Drying out the polishing pond is an important measure prior to commencing rehabilitation works. As
the pond consists of very fine ash, it is assumed that the substrate will be extremely soft and
saturated, making access by earthmoving equipment difficult.
To manage this risk, it was anticipated that the following works would be required:
‐
‐
‐

Remove any remaining floating cenospheres from the boom interceptors at the Hospital
Creek outlet;
Raise the ash dam decant outlets to prevent water flow to the polishing pond;
Commence drying out of polishing pond;
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‐

‐
‐
‐
‐

Commence progressive in‐fill of the pond using ash sourced from the borrow pit walls at the
southern end of the ash dam.
o Utilise dust suppressant techniques on the borrow pit areas to prevent the
generation of dust (water carts and dust suppressant chemical application).
o Utilise dust suppressant techniques (water carts) to minimise the generation of dust
along haul roads between the ash dam and the polishing pond, as required;
Seal the ash cover within the polishing pond with dust suppressant;
Place a topsoil layer over the surface;
Direct seed; and
Irrigate and fertilise area as required.

Detailed rehabilitation planning for the polishing pond has commenced in conjunction with the
contract partner McMahon Services. Planning works for the polishing pond will be a priority and will
commence as soon as physically possible to do so.
Progressive sealing with ash from the banks will occur as the polishing pond progressively dries.
Alternate measures to reduce the risks associated with odour will be investigated.

Ash Dam Rehabilitation
Detailed rehabilitation planning for the ash dam has commenced in conjunction with the contract
partner McMahon Services. Project concepts have been provided to the EPA.

Attachments
‐

Risk Assessment – Ash Dam Interim Sealing

‐

MSDS Report – Vital Bon‐Matt Stonewall

‐

Environmental Assessment of Vital Bon‐Matt Stonewall (Simmonds & Bristow, August 2012)

‐

Review of Aquatic Ecosystem Risks Associated with the use of Erosion and Dust Control
Products (Vital Bon‐Matt P47‐VR1 and Vital Bon‐Matt Stonewall )in Western Queensland
(Gauge Industrial and Environmental Pty Ltd, June 2015)

‐

Vital Bon‐Matt Stonewall Data Sheet
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ASH STORAGE AREA INTERIM SEALING
AUGUSTA POWER STATIONS - 2nd JANUARY 2017
Risk Identification
ID

Category

Source

Pathway

Inherent Risk Rating

Proposed Mitigation of Risk Exposure / Improvement
Actions

Residual Risk Rating

Potential
Consequences

Exposure
Type

Consequence

Likelihood

Rating &
Priority

Current Approach or
(Existing Controls)

Effectiveness

Consequence

Likelihood

Rating &
Priority

Risk Reduction Treatment or Asset
Improvement
Strategic or Approved Action

Member of the
public

Adverse health impacts
caused by particulate
exposure

Compliance

2. Major

B. Probable

Extreme 4

Continue seawater flooding in
accordance with the former
Dust Management Plan

Marginal

2. Major

B. Probable

Extreme 4

Review alternate control strategies

Flinders

Surrounding
environment

General nuisance

15Ha sealed area

Effective

Alliance workforce

Adverse media / PR /
Political

Dust supressant and water
cart application on accessible
areas only

Marginal

Regular wall inspections

Marginal

3. Moderate

D. Possible

Medium 16

Review alternate control strategies

Flinders

Wall maintenance

Marginal

Commence dam surface dryout during summer 2016/17

Marginal

3. Moderate

E. Unlikely

Low 21

Selection of suitable
earthmoving equipment

Effective

Contingency planning

Effective

Early community engagement
and provision of information

Marginal

2. Major

E. Unikely

Medium 18

Progressive monitoring. Seek alternate
measures as required

Flinders

Sealing with soil, ash or use
of an odour suppressant refer proposal

Effective

Receptor

Action Owner

Planned
Completion
Date

Target / Future Risk Rating
U
l
Consequence
t
i

Likelihood

Rating &
Priority

RISK SCENARIO 1 - MAINTAIN SEAWATER FLOODING PRACTICES

RS1-01

Dust

Ash dam dust
particles

Off-site
migration by
strong winds

Breach of licence
conditions

RS1-02

RS1-03

Environmental

Safety

Site clean-up required.
Failure of
Adjacent
coffer dam wall
Seawater/ash
Repair works to coffer
environment
caused by
mixture in
dam wall
weakening/und
southern coffer
ercutting,
Personnel & plant
dam
Safety implications for
leading to loss in vicinity of breach
personnel & plant if
of containment
failure ocurred

Saturated ash

Personnel & plant
Inability of
construction
plant to safely
operate on ash
dam surface

Safety

3. Moderate

D. Possible

Medium 16

Environment

Loss of equipment

Safety

Safety impact to
operator

Equipment
3. Moderate

Delays for the ash dam
rehabilitation works
program

C. Likely

High 11

RISK SCENARIO 2 - INTERIM SEALING WITH VITAL BON-MATT STONEWALL

RS2-01

Community

Polishing pond
dry-out leading
to decaying
Airborne odour
organic material
in the polishing
pond

Neighboring
community

General nuisance
leading to public
complaints

Adverse media / PR /
Political

Community
relations

2. Major

B. Probable

Extreme 4

**Refer Polishing Pond Sealing Risk
Assessment - 23 November 2016**

Regulator intervention
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ASH STORAGE AREA INTERIM SEALING
AUGUSTA POWER STATIONS - 2nd JANUARY 2017
Risk Identification
ID

Category

RS2-02

Community

Source

Insect breeding
in stagnant
water pools
(mosquito,
midge fly etc) of
the polishing
pond during dryout

Inherent Risk Rating

Proposed Mitigation of Risk Exposure / Improvement
Actions

Residual Risk Rating

Pathway

Receptor

Potential
Consequences

Exposure
Type

Consequence

Likelihood

Rating &
Priority

Current Approach or
(Existing Controls)

Effectiveness

Consequence

Likelihood

Rating &
Priority

Risk Reduction Treatment or Asset
Improvement
Strategic or Approved Action

Airborne

Neighboring
community

General nuisance
leading to public
complaints

Community
relations

3. Moderate

C. Likely

High 11

Sealing with soil or ash - refer
proposal

Effective

3. Moderate

D. Possible

Medium 16

Progressive monitoring. Seek alternate
measures as required

Increased salinity during dryout will reduce the risk profile

Effective

Early notification and
engagement with PACC

Marginal

Early and ongoing community
engagement and provision of
information

Marginal

Selection of environmentally
safe and non-toxic dust
supressant - Vital Bon-Matt
Stonewall

Effective

Adverse media / PR /
Political

Risk review conducted by SA
EPA

Effective

Regulator intervention

Spray from banks using a
watercart to seal outer margin
and prevent the risk of
overspray from cropduster

Effective

Use of plane fire bomb hatch
rather than misters to
increase particle size

Effective

Only apply during favourable
weather conditions

Effective

Lift decant outlets on the ash
dam to prevent surface water
outflow

Effective

Use of meteorologcal data to
inform cut-off for plane
activities - Port Augusta
Airport and/or ash dam met
station

Effective

Adverse media / PR /
Political

Action Owner

Flinders

Planned
Completion
Date

Target / Future Risk Rating
U
l
Consequence
t
i

Likelihood

Rating &
Priority

**Refer Polishing Pond Sealing Risk
Assessment - 23 November 2016**

Regulator intervention

RS2-03

Community

Lack of water
throughflow to
Bird Lake

N/A

N/A

Bird Lake progressive
dry-out leading to odour,
insect and loss of
amenity. Potential for
community to blame
Flinders Power

Community
relations

3. Moderate

B. Probable

High 8

Adverse media / PR /
Political

3. Moderate

C. Likely

High 11

Continued engagement of FP with
PACC and EPA.

Flinders

**Refer Polishing Pond Sealing Risk
Assessment - 23 November 2016**

NOTE: Bird Lake is not
on FP land

RS2-04

Environmental

Dust
supressant
migration to
neighboring
environment
(land and
marine)

Wind-blown
during
application, or Neighboring land
overspray from
aircraft

Surface water
via runoff from
ash dam and
polishing pond
to Hospital
Creek post
application

Neighboring
marine
environment

Advserse ecological
effects

Environmental

3. Moderate

C. Likely

High 11

4. Minor
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D. Possible

Low 20

Monitoring and supervision by FP
personnel during the application
process

Flinders
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AUGUSTA POWER STATIONS - 2nd JANUARY 2017
Risk Identification
ID

RS2-05

Category

Community

Source

Pathway

Community
concern during
application
process (eg
Noise, airborne
health
particulate
concerns,
noise, dust at
Stirling North
airstrip)

Receptor

Community
residents

Inherent Risk Rating
Potential
Consequences

Adverse media / PR /
Political

Exposure
Type

Community
relations

Consequence

3. Moderate

Likelihood

C. Likely

Rating &
Priority

High 11

Regulator intervention

RS2-06

Environment

Patchy
application of
supressant
leads to
ineffective seal
and risk of ash
dust migration

Off-site
migration by
strong winds

Current Approach or
(Existing Controls)

Effectiveness

Block polishing pond outlet to
Hospital Creek

Effective

Early community engagement
and provision of information

Effective

Selection of environmentally
safe and non-toxic dust
supressant - Vital Bon-Matt
Stonewall

Effective

Risk review conducted by SA
EPA

Effective

Spray from banks using a
watercart to seal outer margin
and prevent the risk of
overspray from cropduster

Effective

Block polishing pond outlet to
Hospital Creek

Effective

Stakeholder notification prior
to activity - SAPOL, MFS,
CFS, PACC, SA Water

Effective

Dust control at Stirling North
airstrip (eg water cart and use
of dust suppressant)

Effective

Establish operating times
protocol for aircraft

Effective

Strength of application as per
supplier recommendation Vital Bon-Matt Stonewall

Effective

Member of the
public

Adverse health impacts
caused by particulate
exposure

Surrounding
environment

General nuisance

Monitoring conducted by
visual and real-time dust
monitoring adjacent to ash
dam

Effective

Alliance workforce

Adverse media / PR /
Political

Re-application if required.
PM10 data to be used to
inform decision-making.
Triggers to be established in
consultation with EPA.

Effective

Compliance

3. Moderate

C. Likely

Proposed Mitigation of Risk Exposure / Improvement
Actions

Residual Risk Rating

High 11

Consequence

Likelihood

Rating &
Priority

Risk Reduction Treatment or Asset
Improvement
Strategic or Approved Action

4. Minor

D. Possible

Low 20

Further community and media
engagement activities as required.

Flinders

3. Moderate

D. Possible

Medium 16

Use of green pigment for visual
assessment of application success

Flinders
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ASH STORAGE AREA INTERIM SEALING
AUGUSTA POWER STATIONS - 2nd JANUARY 2017
Risk Identification
ID

Category

Source

Pathway

Receptor

Inherent Risk Rating
Potential
Consequences

Exposure
Type

Consequence

Likelihood

Rating &
Priority

Breach of licence
conditions

RS2-07

RS2-08

Environment

Environment

Deterioration
(via time, heat,
wind or water
erosion) of
supressant
leads to
ineffective seal
and risk of ash
dust migration
from localised
areas

Extreme storm
event causes
deterioration of
supressant
leads to
ineffective seal
and risk of ash
dust migration

Off-site
migration by
strong winds

Off-site
migration by
strong winds

Current Approach or
(Existing Controls)

Effectiveness

Technical support by Vital
Chemicals to assess the
success of the application,
and need for re-application in
areas as required.

Effective

Strength of application as per
supplier recommendation Vital Bon-Matt Stonewall

Effective

Member of the
public

Adverse health impacts
caused by particulate
exposure

Surrounding
environment

General nuisance

Monitoring conducted by
visual and real-time dust
monitoring adjacent to ash
dam

Effective

Alliance workforce

Adverse media / PR /
Political

Re-application if required
following assessment

Effective

Breach of licence
conditions

Accelerate long-term
rehabilitation plans as
required

Effective

Supplier inspection postapplication and periodic as
required

Marginal

Strength of application as per
supplier recommendation Vital Bon-Matt Stonewall

Effective

Compliance

2. Major

C. Likely

High 7

Member of the
public

Adverse health impacts
caused by particulate
exposure

Surrounding
environment

General nuisance

Monitoring conducted by
visual and real-time dust
monitoring adjacent to ash
dam

Effective

Alliance workforce

Adverse media / PR /
Political

Re-application if required
following assessment

Effective

Breach of licence
conditions

Review if areas require
smoothing off prior to
application to prevent
rilling/gullying, or removal of
loose material

Marginal

Compliance

2. Major

A Almost
certain

Proposed Mitigation of Risk Exposure / Improvement
Actions

Residual Risk Rating

Extreme 3

Instigate a long-range severe
weather and dust forecast
service from BOM.

Consequence

Likelihood

Rating &
Priority

2. Major

E. Unlikely

Medium 18

2. Major

E. Unlikely

Medium 18

Risk Reduction Treatment or Asset
Improvement
Strategic or Approved Action

Action Owner

Planned
Completion
Date

Target / Future Risk Rating
U
l
Consequence
t
i

Likelihood

Rating &
Priority

Marginal
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ASH STORAGE AREA INTERIM SEALING
AUGUSTA POWER STATIONS - 2nd JANUARY 2017
Risk Identification
ID

Category

Source

Pathway

Receptor

Inherent Risk Rating
Potential
Consequences

Exposure
Type

Consequence

Likelihood

Proposed Mitigation of Risk Exposure / Improvement
Actions

Residual Risk Rating

Rating &
Priority

Current Approach or
(Existing Controls)

Contingency plan for severe
weather including
contingency stock levels of
dust suppressant, forecasting
of equipment and human
resource availability, use of
alternative dust suppression
measures and the
identification of trigger factors
that will result in re-application
of dust suppressant.

Consider modifications to
topsoil fingers design to
provide protection of
suppressant during
earthworks phase
(consideration of additional
short fingers at the western
and eastern edges of the
dam).

Communication protocol for
community information of
potential dust events.

Accelerate long-term
rehabilitation plans as
required

Effectiveness

Consequence

Likelihood

Rating &
Priority

Risk Reduction Treatment or Asset
Improvement
Strategic or Approved Action

Action Owner

Planned
Completion
Date

Target / Future Risk Rating
U
l
Consequence
t
i

Likelihood

Rating &
Priority

Effective

Marginal

Marginal

Effective
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FUGITIVE DUST TRIGGER ACTION AND RESPONSE PLAN

Revision
A

Date

Document type

8 December 2016

Ash Dam Fugitive Dust
Trigger Action Response

0

9 December 2016

1

5 January 2017

2

3 March 2017

3

22 March 2017

Plan

Description

Origin

Approval

Issued for Internal
Review
Issued for Review
Finalised

Revised following EPA
feedback
Update triggers

Revision

Revision

Response to EPA
4

29 May 2017

feedback of17 May 2017

Revision

Updated following EPA
5

6

8 December 2017

3 January
2018

7

11 December
2018

letter of 6 December 2017 Revision

Updated following EPA
feedback 3rd January

Revision

2018

General update

Revision

Updated following EPA
8

6 May 2019

feedback of 13

Revision

February 2019 and 1 May
2019

Disclaimer Statement
All contents of this document are commercial in confidence. No portion of this document is to be
used for any purposes other than evaluation for the specified client including copying, editing and
distribution, without the specific written consent of McMahon Services Australia or Flinders Power

Partnership.
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Glossary
Term

Definition

ALLIANCE

Unified Management team formed by two entities, MSA & Flinders Power

APS

Augusta Power Stations

BAM

Beta Attenuation Monitor (continuous PM10 dust monitor)

FPA

Flinders Power Alliance

MSA

McMahon Services Australia

TARP

Trigger Action and Response Plan

Roles and Responsibilities
Name

Position

Responsibility

CEO

Ensuring appropriate human and financial resources

(Flinders Power)

to carry out the functions of this Plan.

Program Director

Development, implementation of, and compliance

(Flinders Power)

with this Plan.
Overall responsibility for Augusta Power Stations

Facility Manager

site.

(Flinders Power)

Development, implementation of, and compliance
with this Plan.

Project Director

Responsible for the leadership of the Ash Dam

(McMahon Services)

Rehabilitation Project.
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Ensure all project personnel understand the
requirements of, and remain compliant with this
Plan.
Responsible for operational management of the Ash
Dam Rehabilitation Project.
Project Manager
(McMahon Services)

Ensure that dust mitigation and response measures
are implemented and complied with in accordance
with this Plan.
Responsible for resourcing and ensuring watercart
and operator availability

Responsible for the daily site works undertaken
associated with the Ash Dam Rehabilitation Project.
Ensure that the dust mitigation and response
measures are implemented and complied with in
Site Manager

accordance with this Plan.

(McMahon Services)

Notify Project Manager and Project Director when
mitigation measures have been implemented.
Notify Project Manager and Project Director of any
exceedances.

Responsible for technical advice and support
Ensure dust monitoring equipment is functional and
accurate.
Environmental

Ensure proactive and reactive notification

Coordinator

mechanisms are in place

(Flinders Power)

Collection and analysis of high-volume TSP and
PM10 dust monitors
Monitoring of compliance with this Plan
Reporting of data
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1. Introduction
This Fugitive Dust Trigger Action Response Plan (‘TARP’) outlines the procedures and
processes required to ensure the appropriate dust identification and mitigation actions are
implemented during and following the Augusta Power Stations (APS) Ash Dam Rehabilitation
Project.
This TARP is developed in accordance with the requirements of the Flinders Power
Environmental Closure and Post Closure Plan and the Augusta Power Stations Dust
Management Plan.
The mitigation and monitoring requirements included in this TARP have been compiled to
ensure compliance with the Environment Protection Authority Licence number 13006 condition
S-9 which states:

S-9 Dust Prevention

The licensee must:
•

Take all reasonable and practicable measures to prevent dust leaving the

Premises;
•

Develop a Dust Management Plan to the satisfaction of the EPA; and

•

Implement the Dust Management Plan approved in writing by the EPA (or
any revised plan approved in writing by the EPA).

Flinders Power Alliance is a partnership between McMahon Services and Flinders Power,
responsible for the implementation and management of the Ash Dam Rehabilitation Project.
At the time of preparing the latest document revision, the Ash Storage Area and former coal
stockpile had both been rehabilitated in accordance with agreed plans. The project is currently
in the post-completion monitoring and maintenance phase, with works being conducted in
accordance with the Post-Completion Monitoring and Maintenance Plan (Ash Storage Area,
Borrow Pit and Former Coal Stockpile).
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1.1 Guiding Principles
The guiding principles for the rehabilitation of the ash dam project are:
1. Efficient construction: the concept is safe and efficient to construct
2. Reliable design: the solution is safe for the community and the environment in the long
term
3. Dust is suppressed: the concept reduces the potential of dust leaving the site
4. Water is managed: the concept allows for safe discharge of water
5. Realistic costs: the concept considers costs to Flinders through design, minimal
maintenance and allows for re-use of the site
6. The landform is self-sustaining: zero or minimal ongoing maintenance
7. Public nuisance: risks associated with odour and insect breeding in ponded water are
managed

This TARP is specifically prepared to address Guiding Principle 3.

1.2 Purpose
The focus of this TARP is the prevention and control of fugitive dust through early detection of
air quality conditions deemed to be unacceptable with the criteria as set by the Environmental
Protection (Air Quality) Policy 2016. The particular focus of this Plan is ensuring compliance
within the surrounding communities of Port Augusta and Stirling North with the level applied
in South Australia for PM10 (dust particles) as a concentration of 50 micrograms/m3 averaged
over 24 hours (as set by the Environment Protection (Air Quality) Policy 2016), and a PM10
annual average of 25 micrograms/m3 (as set by the National Environment Protection (Ambient
Air Quality) Measure 2015.
The purpose of the TARP is to:
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•

Outline the mechanisms used for early identification of dust causing conditions
and activities that may cause a breach of this dust level within the community;

•

Define response measures to high-dust events;

•

Outline responsibilities within the project team structure for achieving
compliance with this Plan; and

•

Define a method to measure the effect of actions taken to reduce dust
generation.

This TARP mandates actions and responses to set trigger points. Where a trigger point is
reached, the responding actions shall be carried out, properly and promptly.

2. Objective
The objective of the TARP is to provide the management measures required for the successful
rehabilitation of the Ash Dam and borrow pit, whilst maintaining appropriate air quality
standards.

3. Scope
The mitigation of fugitive dust emissions from the site is of paramount importance to minimise
the effect of dust on the local community. Flinders Power Alliance has introduced a dust
Trigger Action Response Plan (TARP) to prevent or control fugitive dust emissions to avoid
exceeding criteria levels as standardised by the Environment Protection (Air Quality) Policy
2016, through early detection.
The key risk focus area for the Plan is the Ash Storage Area, and in particular the works
associated with the rehabilitation program being undertaken by the Flinders Power Alliance.
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The Plan applies to the Ash Storage Area, Borrow Pit and Fomer Coal Stockpile and the Post
Completion Monitoring and Maintenance period while vegetation is establishing across the
site.

3.1 Potential Dust-Generating Activities and Conditions
The following activities and conditions have been identified as having the potential to cause
fugitive dust:


Exposed areas of soil on the borrow pit and ash storage area (along access fingers
and areas of emplaced soil) prior to vegetation establishment;



Works associated with the Post Completion Monitoring and Maintenance period,
such as surface roughening or remedial seeding; and



Ash Storage Area levee banks – inside and outside banks.

3.2 Weather Forecasting
The weather encountered at the site has a significant impact on the dust generated and its
subsequent impact upon sensitive receptors nearest the site.
Dust generation is dependent on wind speed whereas wind direction will determine the risk to
the identified sensitive receptors i.e. Port Augusta is located to the north-north west of the site
hence a south to south east wind has the potential to drive any dust generated at the site
towards the town. Whereas Stirling North located to the north-east may be affected by southwesterly winds.
Flinders Power Alliance have installed a weather station at site and currently have in place a 5day weather forecasting system which is disseminated daily (every week day) to the FPA project
team which includes the following:
•

Wind speed and direction;

•

General forecast information including temperature, chance of precipitation,
predicted rainfall intensity etc;
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•

A risk coding system (wind speeds and direction in the at-risk vector for the
neighbouring community);

•

Bureau of Meteorology dust warning alert;

•

Bureau of Meteorology severe weather alert.

A full description of these measures is articulated in the Flinders Power Dust Management Plan.
As the predictions are for a 5-day forecast, the Friday report is utlised across the weekend by
the project team. The responsibility for the issuing the daily report is with the Environmental
Coordinator. Predicted weather conditions are discussed at the daily toolbox talk.
The location of the weather station is indicated in Figure 1. The weather station is fitted with a
WindsonicTM which provides wind speed (0 – 60 m/s) and wind direction (0 - 359°).
Forecasts identifying potential high winds or severe weather events result in close monitoring
of conditions by all members of the project team. Monitoring includes a review of weather
station data, regular screening of the Bureau of Meteorology website, monitoring of real-time
dust levels and visual observations of conditions at the site.

3.3 Dust Mitigation General Measures
The soil blend is a red-brown sandy clay with an inherent moisture content of approximately
10%. To date it has been demonstrated that the soil has good self-sealing properties to form a
surface crust.
The following general dust suppression measures are used on a daily basis. Additional
measures in response to a dust alert trigger event are listed in Table 2 and Table 3 below.
-

Cessation of activity. If an activity is generating significant levels of dust, likely to exceed
the trigger thresholds listed in Table 2 and Table 3 below, the activity should cease.

-

Watercart application. Watercarts may be deployed at the site at locations designed to
minimize fugitive dust generation. For example, watercart(s) may be used in locations of
demolition, construction or for minimizing roadway dust. Watercarts may be used in
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different modes depending on the area required to be sprayed, including dribble bars,
side sprays, canons and hand-sprays.
-

Dust suppressant application. Field, laboaratory and desktop studies of various
commercially available dust suppressants in 2018 concluded that suppressants were an
effective short-term dust control measure whilst native vegetation continues to
establish. Sufficient contigency stocks of suppressant are held at the site to cover a 20ha
area.

-

The Ash Storage Area Rehabilitation Options Assessment (Tonkin Consulting, July 2018)
concluded that the use of cover crops and surface roughening provided the best
options for short-term dust control whilst native vegetation continues to establish.
These measures are applied periodically and stragicially across the site to promote
effective dust control.

Dust Mitigation Measures on Roads
The primary suppression of fugitive dust emissions emanating from roads is the wetting down
of the road with a watercart. Dust suppressant reagents specifically developed for dust
suppression on roads may also be used.

Dust Management Former Coal Stockpile Area
Revegetation of the area is currently underway with the long term aim for a fully self-sustaining
vegetated area. The coal stockpile will be irrigated approximately once every 3 weeks (in
accordance with Succession Ecology advice) to facilitate germination and growth of the native
vegetation and dust control, pending a visual inspection by the Flinders Facility or Duty
Manager. Care needs to be taken to avoid salinization of the soil and artificially germinating
the seedbank during the summer months.
The operation of the coal stockpile sprinkler system to control fugitive dust is a control
measure to be adopted as/when required as listed in Table 3 below.
The management of this arrangement is the responsibility of the Site Manager.
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3.4 Dust Monitoring Locations
A total of five continuous real-time PM10 dust monitoring locations have been installed, three
E-Sampler boundary monitors and two (E-BAM) at selected locations within the identified
sensitive receptors (Port Augusta and Stirling North). The dust monitoring locations are
illustrated in Figure 1.

These five stations support and complement the five ambient high-volume air samplers within
the Port Augusta and Stirling North community. The locations of these sampling stations are
shown on Figure 2 below.

Figure 1 – Real-time Continuous PM10 Dust monitoring locations – Site Boundary & Community Locations
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Figure 2 High-Volume Air Sampler Locations – Port Augusta & Stirling North

Site Boundary
Three Ecotech E-Sampler Particulate Monitors (‘Protinus 1000’) have been installed as
follows:
-

The South Operational Monitor, located on the southern site boundary

-

The East Operational Monitor, located on the eastern site boundary

-

The North Operational Monitor, located on the northern levee bank of the Ash Storage
Area. This monitor may also be co-located at the Lea Memorial Oval from time to time to
correlate E-Sampler and E-BAM data.

The Ecotech E-Sampler Particulate Monitor records real-time data at 5 minute intervals; this is a
continuous system measuring and reporting PM10. This dust monitoring system provides 100%
valid data return when continuous monitoring is not interrupted.
An Ecotech qualified technician will conduct monthly site visits, undertaking any general
maintenance, calibration and validating recorded data.
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For further detail and specifications, refer to document ‘Protinus 1000’ product specification
sheet.

Community Monitors
Two Exactus Beta Attenuation Monitors (E-BAM) have been installed within the nearest
identified sensitive human health receptors to the site, one each at Lea Memorial Oval (Port
Augusta) and Stirling North. Data is collected on a 10-minute average basis. The data collected
from these monitors will be utilised for community monitoring against the 24-hour ambient
particulate concentrations (PM10 concentration of 50ug/m3). Ecotech are engaged to perform a
QAQC check, and NATA calibration requirements which are reported monthly.
For further detail and specifications, refer to the document ‘MetOne BAM 1022 Data Sheet’.

3.5 Alert System
The data received from the E-Sampler and E-BAM Particulate Monitors are monitored online in
real-time by both Flinders Power and McMahon Services personnel. Data outputs are
presented on screens within the operational offices onsite, directly adjacent to project team
personnel. Text and email alerts have been developed in accordance with the threshold values
listed in Table 1 below. Personnel nominated to receive the alerts are:
The alert will trigger response actions as listed in Table 3 – Trigger Action Responses.
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4. Trigger Point Setting and Response Measures
The FPA team have developed trigger points based on an iterative approach whereby dust
measurements at site and within the community will be correlated against observations and
management practices at site. The aim is to develop a management procedure to allow first
response to be based on actual data supported by visual observations to allow for real-time
reaction.
The target value for this project is to ensure dust emissions originating from the site do not
cause an exceedance of the Environment Protection (Air Quality) Policy 2016 maximum
concentration of 50 µg/m3 PM10 within the community over a 24hr monitoring period.
The trigger alert rationale for the community monitoring stations is based on high level/short
duration, namely an acute dust situation requiring an immediate remedial action.
The Site Boundary and Community EBAM monitors will alert if each of the 3 conditions are met:
•

wind speed over 7m/s; and

•

wind from the direction of the Site; and

•

PM10 dust levels over the set criteria (Table 2) for each alert level.

Upon request from the EPA, Flinders Power will prepare a report outlining the alerts received
and the subsequent actions selected to be undertaken in response. The report is to provide
justification for selecting the chosen actions, and reasoning for why reasonable alternative
actions were determined to be unsuitable.
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4.1 PM10 Trigger Levels
Community and Boundary Monitors –
Trigger Levels / Concentrations
Normal

Level 1 Alert

Time Frame*

1 hour

Ambient

PM10 10 - 50

Conditions

µg/m³

Meteorological
Conditions

average > 90 µg/m³

Average wind

Average wind speed >

speed ~6 m/s

7 m/s

Wind Direction

Ebam LMO

125 - 190˚

Ebam STN

225 - 270˚

North U16996**

105 - 220˚

East U16998

170 - 295˚

South U16999

290 - 20˚

* Calculated as rolling averages, utilizing the progressive 10minute data intervals
** When the North monitor is co‐located at LMO, the wind direction trigger will be changed as per Ebam LMO

Table 1 - Trigger Levels / Concentrations
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4.1.1 Visible Dust Generation
Dust generation will also be monitored visually. Plant and equipment will be utlised as
visual guides. At times, visible levels of fugitive dust that are deemed unacceptable may
not exceed the trigger values identified at the dust monitoring stations. Conversely, a PM10
trigger may be alarmed at the monitoring stations without any discernible level of dust.
For the purpose of this Fugitive Dust TARP, trigger values for visual dust assessment shall
be applied as outlined in Table 2.

Table 2 Visual Dust Trigger Values
Trigger Levels / Concentrations
Normal

Level 1 Alert
Localised or extensive areas of dust generation not contained within site boundary
General Site Conditions
In-situ Soil, Ash Dam

Ambient
Conditions –
visual
assessment

Minor
localized
dust

Visible dust above ash dam wall for any period of time.
Localised visible dust emanating from levee banks.
Former Coal Stockpile
Localised visible dust lifting from surface for any period of time.
Former Power Stations Site
Localised visible dust lifting from surface for any period of time.

Responsible persons shall be trained in understanding the visible dust trigger and the
response measures. Response measures are outlined in Table 3 below.
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4.2 Trigger Responses
Table 3 - Trigger Action – List of Responses

Trigger
Response
Normal
Dust Monitor
Alarm (PM10)
and/or visual
assessment









Level 1
Alert

Continue work
Response Leader: Site Manager
in accordance
For each Level 1 alert the following will be actioned:
with site
 Conduct a site inspection.
management
procedures
 Ensure Project Manager, Facility Manager, Project Director and Flinders CEO notified.
Ensure two
 Site Manager to actively monitor dust generation and apply appropriate treatment option.
water carts are
in service and
 Cease any dust-generating activities being undertaken.
are
immediately
 Initiate project team meeting with above personnel.
available on
 Ensure two watercarts mobilized. Apply water to haul roads, borrow pit, ASA, levee banks or former coal
site if required.
stockpile via watercart, dependent on the source of the dust.
Ensure the dust
suppression
Dependent on the source of the dust, the following actions are to be considered and the appropriate response
rapid response implemented:
trailer and
 Mobilize the dust suppression rapid response trailer.
vehicle is
immediately
 Conduct hand spraying of water by watercart or rapid response trailer.
available
 Apply dust suppressant to haul roads, borrow pit, ASA, levee banks or former coal stockpile via watercart
Visually
and/or hand spraying.
monitor dust
generation
 Activate the coal stockpile sprinklers if dust is lifting from the area.


Engage additional water cart/s if required (eg Coates Hire or Footners).



Consider aerial application of dust suppressant by Aerotech.



Refer to ASA Extreme Weather Monitoring and Response Plan, as below.
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4.3 Extreme Weather Monitoring and Response Plan
A three-tier system has been developed to monitor, prepare and respond to extreme weather events to reduce
the potential for impacts to the Ash Storage Area and the potential for dust lift-off events.
Activity

Responsibility

MONITORING
Weather Forecasting


Daily 5-day forecast



BOM weather alerts



BOM dust alerts



BOM extreme weather alerts

Primary –
Secondary –

Daily (M-F) email sent to distribution list:


Flinders Power Management



Flinders Power APS Team



ASA Team



McMahon Services Decommissioning Project Team

PM10 Real-Time Monitoring –
FP nominated personnel to monitor on forecast high wind days over 50KMH. This can be done remotely. A
text alert system is in place for the following monitors:


Boundary PM10 Monitoring



Lea Memorial Oval



Stirling North

PM10 & TSP Ambient Monitoring
Daily ASA monitoring and undertake spot-maintenance re-applications as soon as practical where
monitoring and inspection has confirmed a breach of surface condition. Monitoring will be in the
form of a visual inspection looking for signs of dust and surface damage.
This task will be undertaken by any of the ASA personnel. The ASA contract supervisor will be responsible
for nominating a suitable person daily. Any action from a witnessed dust event or likelihood of a dust event
will be communicated to the Facility Manager who will notify the appropriate stakeholders.

The following triggers shall prompt an escalation from ‘Monitoring’ to ‘Prepare’:
Extreme weather forecasted of severe rain and or wind events e.g. over 30mm rain forecast for a 24hr
period. Wind gust of 85kmh+

PREPARE
Daily inspections – This task will be undertaken twice daily at a minimum by any of the ASA alliance
personnel who will working in the area. ASA contract supervisor will be responsible for nominating a
suitable person daily. This will be visual monitoring for signs of dust and surface damage. Any action
from a witnessed dust event or likelihood of a dust event will be communicated to the Facility Manager
who will notify the appropriate stakeholders. See example of the recording sheet to be used below.
Contact service providers :
Identify availability and mobilisation timelines.
Put on standby for mobilisation in extreme events where likelihood of re application of suppressant or extra
water carts (i.e. other than the 2 site water carts) is required.

Ready contingency suppressant IBC’s
20 IBC’s (20,000L) of appropriate suppressant to remain at site as a contingency stock)
Contact suppliers for availability of extra suppressant should it be required.

Prepare community notification of a possible dust event. This will be delivered through the normal
stakeholder list via email and forwarded to the radio station as an alert for the community.
Responsible RESPOND

The following triggers shall prompt an escalation from ‘Prepare’ to ‘Respond’: High dust levels of 90
ug/m3 as measured by the EBAM for over a ½ hour period i.e. over 3 consecutive readings.
Initial inspection will occur depending on safe access to the area.
Options include:

4WD vehicle on the access roads and fingers.
By foot.
Personnel responsible for initial inspection will be determined by the Facility Manager.
Options are:
MSA

FP

Factors considered in the assessment are to be:
Looking for a physical breach of the surface.
1.

Direct team resources to dust remediation and prevention activities as per approved TARP. Full time
contract personnel site presence is 7 days per week. Minimum of 2 persons to allocate tasks to.

2.

Mobilise and activate suppressant application using contingency stock and/or through first
available provider from the above identified. Provide relevant information on areas to target.

3.

Allocate appropriate machinery to areas identified as possible areas activities. E.g. watercarts and
light weight utility – tank/pump mounted trailer. This machinery is available at site at all times.

Notes:
There is a daily presence on site with resources and equipment available to redirect for weather event
remediation activities. Site attendance is on an as-required basis, is driven by the daily weather forecast
(refer to the Dust Management Plan for details) and at the discretion of the Facility or Duty Manager. There
is always some degree of site presence each day, however time of the day and the duration of the presence
will vary dependant on activities scheduled at the site and the weather conditions.
Remediation activities to consider in events are:
Spraying suppressant (water and or suppressant products) from access banks and access fingers to
identified areas that are accessible via water truck.
Spraying suppressant (water and or suppressant products) to identified areas that are accessible via light
weight utility trailer mounted tank combination.

Reference List
Tonkin Consulting (20 July 2018) Ash Storage Area Rehabilitation – Options Assessment
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Ash Storage Area Contingency Plan – Extreme Weather Monitoring & Response
A three-tier system has been developed to monitor, prepare and respond to extreme weather
events to reduce the potential for impact to the Ash Storage Area and the potential for dust lift-off
events.
Activity

Responsibility
1. MONITORING
1. Weather Forecasting
Responsible personnel for forecasting and
monitoring BOM alerts
• 5-day forecasting i.e.:
5 day look ahead (this forecasting
Primary – Environmental team leader
covers Monday – Sunday)
• BOM weather alerts
Secondary – FMAPS
• BOM dust alerts
• BOM extreme weather alerts
Tertiary – MSA supervisor of the day.
Daily monitoring of BOM alerts by on site
Daily (M-F) email sent to distribution list. Text
ASA/MSA personnel.
messaging on weekends by Tertiary contact if
the forecast changes to the :
Public Holidays/night shifts – For those times
- Flinders Power Management
that MSA personnel are not on site (e.g. nights
- Flinders Power APS Team
and Public Holidays (most PH are worked)) e.g.
- McMahon Services ASA Project Team
Easter - The Primary and Secondary personnel
- McMahon Services Decommissioning
(or their nominated representative) will monitor
Project Team
the BOM alerts and then inspect the ASA should
the forecast dictate a change from “monitoring”
to “prepare”.

2. PM10 Real-Time Monitoring –
Printed copies are uncontrolled – please ensure you are referring to the most current version
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FP nominated Personnel to Monitor on forecast high wind days. This can be done remotely and
by text alert from the monitoring system. The following text alert parameters will apply:
Community monitors – MetOne eBAMs
Lea Memorial Oval (LMO)
Stirling North (STN)
I

Trigger Levels / Concentrations
Normal

Level 1 Alert

Level 2 Alert

Level 3 Alert

PM10 averages 7 5 µ g/ml
Ambient
Conditions

PM10 aver ages 90 µg/m 3 over 1
PM10 <20
µg/m'

PM10 averages 60 µg/m' over 3
over 2 hours (or 3 or more

hour (or 3 or more consecut ive

hours (or 3 or more consecut ive
consecut ive 10- minute

10- m inute periods)

10- minute periods)
periods)

Average wind speed
Average wind speed exceeds 7

Average wind speed exceeds 7
exceeds 7 m/s (for 3 or
m/s (for 3 or more consecutive
Average

Meteorological

wind

Conditions

speed 6

m/s (for 3 or more consecutive
more consecutive 10-

10-minute periods)

10- minute periods)
minute periods)

LMO: Winds from south-west,

LMO: Winds fro m south-west,
LMO: Winds from south-

o r south or south-east

or south or south-east
west, or south or south-east

m/s

STN: Winds from west or

STN: Winds from west or
STN: Winds from west or

south-west

south -west
south -west

Ash Storage Area monitors –ECOTECH Neighbourhood Dust Monitors
I

Trigger Levels/ Concentrations
Normal

Ambient

PM10 <20

Conditions

µg/m'

Level 1 Alert

PM10 averages 60 µg/m' over

Level 2 Alert

PM10 averages 80 µg/m 3

Level 3 Alert

PM10 averages 100 µg/m' over
over one hour (or 3 or more

one hour (or 3 or more

one hour (or 3 or more
consecutive 10- m inute

consecutive 10- minute periods)

consecut ive 10 - minute periods)
periods)
Average wind speed

Average wind speed exceeds 7

exceeds 7 m/ s (for 3 or

m/ s (for 3 or more consecutive
more consecutive 1010-m inut e periods)
Average

Meteorological

wind

Conditions

speed 6
m/s

minute periods)

North monitor: Winds from

Average wind speed exceeds 7
m/s (for 3 or more consecutive

North monitor: Winds from
south or sout h-east

10-m inute periods)
south or south-east

East monitor: Winds from west

All monitors: Winds from any
East monitor: Winds from

or south-west

direction
west or south-west

South monitor: Winds from the
South monitor: Winds from
north
the north

3. PM10 & TSP Ambient Monitoring High-Volume Sampling
Printed copies are uncontrolled – please ensure you are referring to the most current version
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Daily as per EPO obligation. Will be adjusted according to requested requirements as they arise.
These instruments will only be able to provide post event information, not real time, due to the time
it takes to process the data. This information will be valuable in any auditing process.
4. Daily ASA monitoring and Undertake spot-maintenance re-applications as soon as practical
where monitoring and inspection has confirmed a breach of surface coating. Monitoring will
be in the form of a visual inspection looking for signs of dust and surface damage.
This task will be undertaken by any of the ASA alliance personnel. MSA contract supervisor will
be responsible for nominating a suitable person daily. Any action from a witnessed dust event or
likelihood of a dust event will be communicated to the Facility Manager who will notify the
appropriate stakeholders.

The responsible forecasting and monitoring personnel will contact the facility manager or
his nominated representative who will then escalate the contingency plan:
The following triggers shall prompt an escalation from ‘Monitoring’ to ‘Prepare’:
Extreme weather forecasted of severe rain and or wind events i.e. BOM 1 in 10yr Annual
rainfall intensity for Port Augusta = 61mm rain forecast for a 24hr period. Wind gust of 63
kmh – 75 kmh i.e. gale force winds (Beaufort Wind Scale) as per recommendation from the
suppressant supplier Vital Chemicals
2. PREPARE
1. Daily inspections – This task will be undertaken twice daily at a minimum by any of the ASA
alliance personnel who will working in the area. MSA contract supervisor will be responsible
for nominating a suitable person daily. This will be visual monitoring for signs of dust and
surface damage. Any action from a witnessed dust event or likelihood of a dust event will be
communicated to the Facility Manager who will notify the appropriate stakeholders. See
example of the recording sheet to be used below.
On public holidays e.g. Easter when there are no MSA personnel on site the same
contingency as listed in “monitor – Public holidays” will occur. MSA will have local operators
available on call should any action be deemed necessary by the inspecting personnel.
2. Contact service providers :
Footners water cart (0418805390)
Aerotech (08 81320400)
Immediately put on standby for mobilisation in extreme events where likelihood of aerial re
application of suppressant or extra water carts (i.e. other than the 3 site water carts owned
by MSA) is required.
Contingent aerial applicators:
• Aircair SA – 08 88351300 Arthurton
• County Helicopters - 03 5338 1999 SA Clare
3. Ready contingency suppressant IBC’s
(Current stocks of 20 IBC’ s of Vital Bon-Matt Stonewall and 20 IBC’s of Vital HR as a
further contingency = 40 IBC’s this volume allows approx. 8 days constant land based
application or 4 days aerial application as advised by MSA. 1 IBC covers approx. 1
hectare.). Minimum 20 IBC’s retained at all times
Contact suppliers for availability of extra suppressant should it be required. 3 day
turnaround.
Vital chemicals
T | +61 7 3288 3500
Printed copies are uncontrolled – please ensure you are referring to the most current version
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4. Prepare community notification of a possible dust event. This will be delivered through
the normal stakeholder list via email and forwarded to the radio station as an alert for the
community.
Responsible – FP Management
3. RESPOND
- The triggers that shall prompt an escalation from ‘Prepare’ to ‘Respond’ are detailed in
“Monitor” section 2.
Initial inspection will occur depending on safe access to the area.
Options include:
4WD vehicle on the access roads and fingers.
By foot.
Site drone which is owned and piloted by MSA personnel.
Extremely low ground pressure equipment.
Personnel responsible for initial inspection will be determined by the Facility Manager.
Options are:
1. MSA
- Ben Dearman 0400 754 482
- Ross Fitzgerald 0439 034 900
- Mick Oster 0400 923 758
- Ben Knoop 0405 287 588
2. FP
- Kym Maule 0418 929 779
- Terry Manning 0408 852 517
- Kieron Smith 0417 273 549
- Simarjeet Singh 0418 270 352
Factors considered in the assessment are to be:
Looking for peeling or a physical breach of the surface coating.
1. Re allocate rehabilitation team resources to dust remediation and prevention activities as
per approved TARP. Full time contract personnel site presence is 7 days per week. Minimum
of 12 persons to allocate tasks to.
2. Mobilise and activate aerial suppressant application through first available provider from the
above identified. Provide relevant information on areas to target.
3. Allocate appropriate machinery to areas identified as possible areas activities. E.g.
watercarts, trucks, excavators and low ground pressure machines i.e. PistenBully and D7R
dozer. This machinery is available at site at all times.
Notes:
There is a full time presence on site with resources and equipment available to redirect for weather
event remediation activities please note in the circumstances of out of normal hours e.g. night and
public holidays please refer to “Monitoring – Public Holidays” and “Prepare Public Holidays”.
The current activities of constructing access fingers provide an advantage to responding to issues by
way of good access to areas as they are constructed rather than just relying on aerial suppression.
Such remediation activities to consider in events are:
• Spraying suppressant (water and or vital products) from access banks to identified areas that
are accessible.
Printed copies are uncontrolled – please ensure you are referring to the most current version
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Placing topsoil on areas that are accessible using the extreme low ground pressure
machinery. More options for this process each day.
Using aerial suppression application, as per previous 2 applications, for those areas that
cannot be accessed within a reasonable timeframe.

AUGUSTA POWER STATIONS

"'fp

Ash Storage Area Daily Inspection Records

WEEK ENDING

___ / ___ / ___
HEAVY

STRONG

TIME

LIGHT

DAY

MODERATE

WIND CONDITIONS
DATE

COMMENT ON DUST

ACTION / CLOSEOUT

MON
MON
TUES
TUES
WED
WED
THU
THU
FRI
FRI
SAT
SAT
SUN
SUN
Sheet to be filled out on a daily basis and submitted to Flinders Power representative weekly (each Monday).

Report submitted by:
Date:

Report Received by:
Date:

Printed copies are uncontrolled – please ensure you are referring to the most current version

Revision 0: FINAL (03/03/2017)
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Form

Job Safety Environmental Analysis (JSEA) / Safe Work Method Statement

F 230

V12.0 NOV 2016 CC: Project File

JSEA Number

AD 010

Project and Organisation Details
Project / Site:
Title:
Job Task:
1

Port Augusta Power Station
CARTING MATERIAL FROM BORROW PIT CARTING ASH FROM
DISCHARGE LEVY’S TO DEMO PLANT SITE

5201750

JSEA/SWMS Creation:

Site Safety Advisor:

Louis Kokkinos

Principal Contractor:

Flinders Power

☒

10

Revision Number:

☒

Codes of Practice / Standards

Project
Emergency Plan

WHS Regulations 2012

I

High Risk Work

☐
☐
☐

Phone:

Sign:

Phone:

Sign:

Phone:

Fall from Heights > 3m
Disturbance of Asbestos
Excavation >1.5m

☐
☐
☐
☐

Structural Collapse
Demolition of Structures
Pressurised Gas Pipes / Mains
Telecommunication Towers

☐
☐
☐
☐

☐

Procedures / SWI’s

0400 923 758

0409 222 087

☒

SDS / Other

Traffic mngmt & Site
movement of plant /
Environmental protection
Act 1993 – EPA license
13006

☐
☒
☒
☐

Chemical/Fuel/Refrigerant Lines
Energised Electrical Installations
Contaminated / Flammable Atmosphere
Extremes of Artificial Temperature

☐
☐
☐
☐

Work in Tunnel
Mobile Plant
Traffic
Confined Spaces

Plant / Equipment

LE Excavator, ST Service Truck, HS Dump Truck, HR Truck

Excavator, Moxy, truck, Fuel Trailer and Service Truck, Water cart

Explosives
Work Involving Diving
Tilt-up/Precast Concrete
Risk of Drowning

Asbestos Daily Diary
(F062)

Confined Space
(F603)

Demolition
(F285)

Excavation /
Penetration (F636)

Excavation Entry
(F166)

Hot Work
(F630)

Lifting Operation - Lift
(F189)

Working at Heights
(F676)

☐

☐

☐

☐

☐

☐

☐

☐

Tick Required

PPE
Tick Required

☒

☒

☒

☐

☒

☐

☒

☐

McMAHON
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☒

Engineering / Work Cover

SWI 0400 Plant and equipment
SWI 0100 Manual handling
SWI 0327 Selection of Hand
Protection

Qualifications / Licenses

Permit

0439 034 900

Has a Project Risk Assessment Register been Developed for the Project?
Implement the PRAR control measures and place into this JSEA/SWMS

1

☒

Emergency Plan

CoP Excavations
Cop Mobile Plant

WHS Act 2012

D

Sign:

I Information referenced during the JSEA Planning – Record applicable document reference number and name below

Legislative Compliance Review

☒ Legislation

Mick Oster

Site Supervisor:

Excavation of material from borrow pit or ash from discharge levy’ carting
material to demo plant site, driving dump trucks on road way to demo site

Job Number:

Ross Fitzgerald

Project Manager:

☐

☐

a allestrin.

SERVICES

26 Duncan Rd. Dry Creek. SA. 5094 - ABN: (All
States) 75 097 072 565 (NT) 52 109 241 885

☒

Important
(1) Persons within 10m of noisy plant/process must wear Hearing PPE
(2) Hand protection must be selected via SWI327 - manual tasks
(3) Double eye protection to be worn when grinding

26 Duncan Rd. Dry Creek. SA.
5094 ABN: 32 164 014 368

26 Duncan Rd. Dry Creek. SA.
5094 ABN: 97 114 575 932
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104 Exploration Dr, Karratha
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This list may not identify all potential hazards present.
Visit the job site to ensure all hazards are identified and implement appropriate control measures in the JSEA/SWMS.

Potential Hazards
☐

Fire / Ignition Sources
Will hot work be conducted? Implement Fire prevention strategies.

☐

(Complete the Permit)
Refer to SWI344-Completing a Hot Work Permit / Standard S023-Hot Work
Permit / S002-Managing Risk of Risk in Fire Ban Seasons

☒

Hazardous Manual Task
Will the worker be lifting / moving objects or material?
Workers to select controls measure based upon HIRAC
Correct lifting techniques /Workers to stretch before and during task

Hazardous Substances
Will work task involve contact with any Hazardous Substances?
Refer to the SDS and consider specialised PPE / precautions.

☐

Refer to SWI099-Accessing SDS / SWI123-Handling Hazardous. Subs

☒

Services
Will service isolation / disconnection for plant/equipment/infrastructure?
Any overhead/underground services within work area?

Refer to SWI147-Environmental Management - Noise & Vibration Control

☐

Refer to SWI704-Service Isolation - Lock out Tag Out

Refer to SWI100-Hazardous Manual Tasks / SWI102-Stretching Techniques

☒

Excavations
Does the task require an excavation to be dug?
Check for services prior to excavation. (Complete the Permit)

Working at Heights & Falling Objects
Will the task require workers to work at height or around open
penetrations / voids? Are they trained to perform the task?
Delineate areas where workers & others may pass (Complete the Permit)

☒

☒

Slip & Trip Hazards
Will the task produce potential slip and /or trip hazard? (Material /
Equipment)
Implement housekeeping strategies

Task Security / Nearby Works
Will barriers / delineation be required to exclude personnel or vehicles
from the work area.

☒

Customer and Surrounding Property
Consider the potential risk to neighbours’ property.
Consider potential damage to customer property nearby.

☐

Will the plant work area be delineated away from other works?
Is the operator ticketed / licensed for this type of equipment /plant?

Lifting Operations (Crane Lifts)
Consider if work task involves crane lifts.
Ensure a lift Permit has been conducted. (Complete the Permit)

☒

☒

Will the task generate dust or is there a requirement for disposal of hazardous
waste?

Environmental Impact - Haz. Substance Storage / Spills
Is there potential to release pollutants to drain’s / marine / waterways / ground
/ atmosphere /
Consider if any potential spill sources exist at the work area.
Consider the need for bunds, drip trays, spill blankets, absorption etc.
Refer to SWI149-Environmental Management - Soil Erosion / Drainage Management

☐

Environmental Impact - Waste Disposal
Will the task create prescribed waste requiring special disposal
Refer to SWI152-Environmental Management - Waste and Recycling

☒

Cuts and Abrasion
Is there a risk of cuts / abrasion?
Consider task separation or adequacy of PPE
Refer to SWI327-Selection of Hand Protection

☒

Consider how construction traffic will access and egress the workplace
in a safe manner.

☐

Refer to Standard S055 - HRCA - Safe Work Zone - Traffic Management

☒

Consider the ambient conditions / associated hazards. Consider precautions to prevent exposure to
heat/cold.

Environmental Impact - Cultural Heritage
Could the task uncover indigenous or European artefacts?
Could the task impact on heritage buildings / structures?
Refer to SWI154- Managing Cultural Heritage / Protocol Uncovering Artefacts

Traffic Management

Does the weather pose a risk to a worker’s health, Safety, or the environment?

Asbestos
Consider if personnel may be exposed to asbestos during this task?
If unsure, check the Asbestos Register
Refer to SWI 0349- Planning and Asbestos Removal Task / SWI 0233 Friable
Asbestos Personal Decontamination Process

Noise
Will the work create higher noise levels? Consider the need for hearing protection in the work area
If hearing PPE is deemed as required, then all workers in a 10-metre radius (minimum) of the noise source must wear hearing PPE

McMAHON
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Environmental Impact - Dust

Refer to SWI148-Environmental Management - Dust Control

Plant, Machinery & Equipment

Weather Conditions / Working Outdoors

Page 2 of 9

Will Plant, Equipment and PPE require decontamination at the end of each
day and or when exposed equipment/plant is to leave the
asbestos/contaminated area?

Refer to Lifting Operation - Lift Permit (F189)

Refer to Standard S051 - HRCA - Safe Work Zone - Site Security

☒

Establish an emergency plan for the task.

Refer to Standard S055 - HRCA - Safe Work Zone - Traffic Management / SWI026-Ticket/Licences/Competencies to Perform Work

Refer to Standard S051 - HRCA - Safe Work Zone - Site Security

☒

☒

Emergency Preparedness

Refer to SWI082-Emergency Planning for Project Sites

Refer to SWI 0085 - Prevention of Falls - Planning

☒

Environmental Impact- Decontamination of Plant /Equipment

Refer to SWI147-Environmental Management - Noise & Vibration Control

Refer to Standard S053 - High Risk Construction Activity- Excavations

☐

Environmental Impact- Vibration / Noise
Will vibration or noise emission extend beyond the project perimeter;
Is vibration monitoring from demolition process, especially when working near
heritage type buildings (Check the PRAR - F224)

26 Duncan Rd. Dry Creek. SA.
5094 ABN: 32 164 014 368

26 Duncan Rd. Dry Creek. SA.
5094 ABN: 97 114 575 932
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Hazard Analysis and Control Worksheet

Step 4 - Action Plan

Step 1 - Consequences (Severity)

Low

Minimal risk, monitor where work changes

Cause a near miss, needs to be reported,
Limited impact to a local area but no long-term effects

Moderate

Some action may be required,
Supervisor to determine and monitor

1

Insignificant

•
•

2

Low

•
•

Injury requiring First Aid treatment and / or short term discomfort
Localised short to medium term impact to the environment

•
•
•

High

Potential for injury resulting in medical attention
Localised medium to long term impact to the environment
Damage to plant, property

Activity Must be reviewed by Project Manager and have additional risk
controls built into the SWMS and work procedure

Extreme

•
•
•

Serious injury. Long term disability
Widespread or off-site release medium to long term impact,
Major financial loss / damage to plant / Loss of production
capability

Activity to be re-planned and/or re-designed.
Must reduce risk immediately – highest priority Work is not commencing
until appropriate controls are in place

•
•

Potential to be fatal. Permanent disability
Release off-site with detrimental widespread, irreparable
environmental damage
Destruction of property or plant / Huge financial loss

3
4

5

Moderate
Major

Extreme

•

Hierarchical of Controls
Control measures must be ranked from the highest level of protection and reliability to the lowest. This
ranking is known as the hierarchy of control. The higher order controls must always be considered first.
If residual risks are ranked as ‘HIGH’ the team shall determine the adequacy of controls and consider
further risk reduction strategies (Refer to step 4 - Action Plan)

Step 2 - Potential (Likelihood)
Certain to
Expected to occur in most circumstances
A
Occur
Will probably occur in most circumstances
B
Likely
C

Possible

Might occur at some time

D

Unlikely

Could occur at some time

E

Rare

May occur only in exceptional circumstances

Step 3 - Risk Matrix
Low

Level 1

Level 2

Certain to Occur (A)

H

H

Likely (B)

M

Moderate (C)

L

Likelihood

Insignificant

the hazards
C

0

ts

~0..

b
J!!

Consequence
Moderate
Major
Level 3

Extreme
Level 5

E

E

E

H

H

E

E

M

H

E

E

Unlikely (D)

L

L

M

H

E

Rare (E)

L

L

M

M

H

McMAHON
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Substi tute the hazard with someth ing
safer

E

Isolate the hazard from people

e
C:
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Reduce the risks through engineering
contro ls

a

"1ij
Q)

.s:::

a
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>
Q)
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Level3
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ai

0::
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V
LOWEST

Reduce exposure to the hazard
using administrative actions
Use personal protective equipment

V
L EA ST
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•

Job Safety Environmental Analysis (JSEA) / Safe Work Method Statement
Step
No

Process Steps
List the steps needed to do the
job in the sequence to be done.

1

Pre-start talks with Michael
Atkinson Ben Knoop Louis
Kokkinos and Mick Oster to
determine dumping area
within live demo plant

Miss communication between civil and
demo team causing work crew overlap
hazards such as collision with demo plant
personnel or LV

Establish one way hauling
routes for dump truck
drivers – Pre-drive route
with Mick Oster Louis
Kokkinos and Ben Knoop

Interaction or collision with other plant,
people or vehicles in the area or on route
Demo plant LV or personnel unclear or
unaware of one-way route

H

Pre-drive route and communicate traffic management plan to dump
truck drivers. Ensure dump truck drivers understand one-way route
by providing them with guided tour and escort. Provide map of route
to drivers. Drivers must adhere to traffic management plan, Drivers
must not drive on other road ways within live demo plant. Dump
truck drivers must use 2-way radio to announce arrival and
departure at live demo plant, on haul roads and dumping area.

L

All personnel signed
onto this document.

Dump truck drivers speeding on haul
roads or making contact with overhead
hazards such as light poles or electrical
lines

E

H

All personnel signed
onto this document.

Demo crew not aware of us in their work
zone or one-way haul roads/route Interaction of heavy / light vehicle resulting
in accident causing injury / plant damage.

H

All dump truck drivers must not exceed MAX 20 Km/h in demo area
at all times. Dump truck drivers must assume that over lapping demo
work crew will not expect them to be in their work zone and should
prepare to stop or give way at any time. Dump truck drivers must
not raise tub/bed or unload in any area other than designated areas
as per attached map
Demo supervisor must brief work crew of civil and demo crew
interactions and provide work crew and plant operators with map of
civil/dump truck hauling roads and one-way areas. Demo work crew
plant, LVs and personnel must avoid civil haul road areas if
practicable to do so
Dump truck operators must not exit cabins in active demolition areas
unless it’s for an emergency or vehicle has broken down. Drivers
must wear hard hats and safety glasses if in the active demolition
site. 2-way radio to be used to communicate emergency situations or
any requirements to exit truck cabins. Existing muster points apply for
civil team
Implementation of 3 level Trigger Action Response Plan must be
utilised when monitoring dust levels during ongoing works
Use of water cart on haul roads and any other areas where dust
suppression is required

L

Demo crew and
team

M

All personnel signed
onto this document

L

All personnel signed
onto this document
including water cart
operator

2

Potential Hazard/s
Against each step list potential hazards that
could cause injury when the job’s done.

Inherent
Risk
Rating

H

Consultation in site office / dumping area in live demo plant to
correctly locate dumping zone. Visually inspect demo plant and
personnel near dumping zone. Identify the need to use 2-way
communications on channel 27.

Residual
Risk
Rating

L

Action by
(Print name of person)

Michael Atkinson
Louis Kokkinos
Mick Oster
Ben Knoop

3

Civil work crew within demo High risk works associated with
site
movements of mobile plant, contact with
plant and personnel, crush injury’s or the
potential for death

E

4

Suppressing dust

H

Dust arising from borrow pit activities,
hauling on roads or carting or excavating
levy ash creating health / environmental
damage or concerns

McMAHON
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Hazard Control Measures
For each hazard identify control measures to eliminate or minimise the risk of
injury (hierarchy of controls)

SERVICES
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Step
No

5

Process Steps
List the steps needed to do the
job in the sequence to be done.

Dumping ash material in
PPS A station basement
area / Excavating ash from
levee

Potential Hazard/s
Against each step list potential hazards that
could cause injury when the job’s done.

Inherent
Risk
Rating

Hazard Control Measures
For each hazard identify control measures to eliminate or minimise the risk of
injury (hierarchy of controls)

Action by
(Print name of person)

Ash material drying out causing dust to
become airborne and leave the site
boundary causing environmental harm

H

Constant monitoring of area to ensure material is wet down and
suppressed. Capping material to be placed on ash to prevent
becoming airborne and suppressed with water as necessary to
prevent dust becoming fugitive. Direct dumping and immediate
spreading to avoid stockpiling of ash causing unnecessary dust.

L

All personnel signed
onto this document
including water cart
operator

Dumping on uneven surface causing risk
of tray tipping over

H

L

All personnel signed
onto this document

Slumping of ramp / levee and stockpile
causing material to give way

H

L

All personnel signed
onto this document

Tipping material without a tip head to back
onto

H

L

All personnel signed
onto this document

Tipping over basement edge without tip
head causing potential drop of machine
and injury to personnel

H

No dumping on uneven surface unless the use of spotter and the cab
is not articulated. Always tip with the cab and tray in line to avoid
tipping tray. Assess ground conditions and drive to conditions at all
times
Operators to check condition of ramp, levee and stockpile to assess
area for cracking, slumping and soft spots that could cause machine
to become unstable
Operators are to follow instructions from the dozer / excavator
operator and are to tip short with a spotter so the dozer can push the
material. Dump truck operators must not tip short without the use of
the spotter to guide into position via verbal or hand signals
Operators to use established ramp at south end of basement as tip
location to eliminate tipping over live edge. Operators are to tip short
with a spotter so the dozer can push the material into basement.

L

All personnel signed
onto this document

McMAHON
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Residual
Risk
Rating
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Step
No

I

Process Steps
List the steps needed to do the
job in the sequence to be done.

Potential Hazard/s
Against each step list potential hazards that
could cause injury when the job’s done.

I

Inherent
Risk
Rating

I

Hazard Control Measures
For each hazard identify control measures to eliminate or minimise the risk of
injury (hierarchy of controls)

a allestrin.
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I

I
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Residual
Risk
Rating
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(Print name of person)
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How to Complete the JSEA/SWMS Process
1.

When developing a JSEA/SWMS, refer to the applicable Legislation, Code of Practice and Company Standards
and Safe Work Instructions. (Documents referenced in this JSEA/SWMS must be recorded on page one)

D

4.
5.
6.

2. The job is to be broken up into individual process steps.
3. For each step the potential hazards are identified.

Each of the hazards identified must be risk rated; hazard control measures defined, precautions and
equipment must be identified to reduce the risk.
Responsibilities are allocated to each control measure defined in the JSEA/SWMS
All workers involved in the task must review the document and it must be accepted by workers signing
this JSEA/SWMS form

NOTE: This is a legally binding document to which all workers must adhere

Approval
I, the undersigned Supervisor, confirm that I have checked all qualifications provided and verify that they are applicable and current. I have also ensured that all inductions have taken place and that
all tools and equipment are properly maintained and safe to use. I have issued all relevant permits and have ensured to the best of my ability that the work area is safe and that the work will not
damage any property or injure any persons.

Supervisor Name:

Supervisor Signature:

Date:

9th

August 2017

Development & Review
Initiators of JSEA’s are responsible for consulting with supervisors, engineers, or other persons directly in charge of the work and any other personnel involved in the execution of the task (as
appropriate) for input into the JSEA/SWMS during the development and review stages.
Other persons may be consulted for technical advice or review of the JSEA to ensure that the proposed measures are effective and workable. (Record names below)
The JSEA/SWMS shall be reviewed:
(1)

At the commencement of a new task, (2) If a task changes, (3) If a hazard been identified; (4) At the JSEA/SWMS three-month anniversary

Developed / Consulted By
Date

Reviewed By

7th August 2017

Date:

8th August 2017
Louis Kokkinos

Reason for review

Name:

Louis Kokkinos

Position:

Site Safety Advisor

Name:

Name:

Ben Knoop

Position:

Site Civil Engineer

Name:

Position:

Name:

Mick Oster

Position:

Senior Site Supervisor

Name:

Position:

Name:

Jamie Kirk

Position:

Site Safety Advisor DEMO

Name:

Position:

McMAHON
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Site Safety Advisor

Added step 4
Changed TMP map on last page
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Change of TMP map and inclusion of TARP
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JSEA/SWMS Sign off and Acceptance of Proposed Work Method and Associated Responsibilities
•

I, the undersigned, confirm that I have been consulted regarding the above JSEA/SWMS and that its content is clearly understood.

•

I also confirm that my required qualification(s) etc. to undertake this activity, is\are current and that I am competent to complete the work safely and without risk to my own or the health and safety of others.

•

I clearly understand that the control(s) in this JSEA/SWMS must be applied as documented, otherwise work is to cease immediately, and I will ensure that the work area is made safe, as far as is reasonably practicable

No

Surname

First Name

Classification

Employed by

Signature

Date

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
•
•
•

ASH D AM
ENTRANC E R OAD TO AUGUST A POWER ST ATION

McMAHON
Page 8 of 9

a allestrin.

SERVICES

26 Duncan Rd. Dry Creek. SA. 5094 - ABN: (All
States) 75 097 072 565 (NT) 52 109 241 885

26 Duncan Rd. Dry Creek. SA.
5094 ABN: 32 164 014 368

26 Duncan Rd. Dry Creek. SA.
5094 ABN: 97 114 575 932

104 Exploration Dr, Karratha
WA 6714 75 097 072 565

IF PRINTED UNCONTROLLED

Form

Job Safety Environmental Analysis (JSEA) / Safe Work Method Statement

F 230

V12.0 NOV 2016 CC: Project File

•
•
•

BORROW PIT
M

M

dg h

fff

fff

McMAHON
Page 9 of 9

a allestrin.

SERVICES

26 Duncan Rd. Dry Creek. SA. 5094 - ABN: (All
States) 75 097 072 565 (NT) 52 109 241 885

26 Duncan Rd. Dry Creek. SA.
5094 ABN: 32 164 014 368

26 Duncan Rd. Dry Creek. SA.
5094 ABN: 97 114 575 932

104 Exploration Dr, Karratha
WA 6714 75 097 072 565

IF PRINTED UNCONTROLLED

Appendix G

Appendix G – Contingency Options Assessment and Implementation Schedule
NOTE: The following provides a summary of key actions, milestones and deliverables current at the time of the publication. As rehabilitation is following an adaptive
management approach, these actions and target dates may be modified due to monitoring outcomes, technical advice, weather conditions, supplier reliability, machinery
availability/reliability and many other uncontrollable factors. This plan will be periodically updated as and when circumstances change. Flinders remains committed to open
and transparent community engagement and will continue to provide periodic updates in accordance with the Community and Stakeholder engagement plan listed in the
APS Environmental Closure and Post‐Closure Plan and Dust Management Plan.
Variations to Actions: If a variation is sought to any of the actions and timeframes contained within the plan, approval will be sought from the SA EPA.

Stage 1: Engagement of independent expert advisors to facilitate an investigation of contingency options, identify data gaps and formulate
and initiate a series of trials.
Actions

Who

Delivered by

Inter‐dependencies

Milestones/Deliverables

Status

1. Engage suitably qualified technical
experts to undertake an Options
Assessment

Flinders

31/3/18

nil

Commercial scope of work
agreed

Complete

2. Form a project team

Flinders

30/4/18

nil

N/A

Complete

3. Undertake a site visit and risk
workshop

Flinders,
Tonkin,
Succession,
McMahon

30/5/18

nil

Ranked options spreadsheet

Complete

4. Undertake literature review

Tonkin

23/6/18

nil

Draft report submission

Complete

5. Undertake options analysis group
ranking

Flinders,
Tonkin,
Succession,
McMahon

23/6/18

nil

Final options assessment
matrix

Complete

6. Prepare draft Options Assessment
report

Tonkin, Red
Planet

23/6/18

nil

Draft Options Assessment
report

Complete

Purchase order executed

List of further trials required
Actions arising list
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7. Prepare final Options Assessment
report for EPA submission

Tonkin,
Flinders

30/6/2018

nil

Final Options Assessment
report

Complete

EPA report submission
8. Develop trial plans

Flinders,
Tonkin,
Succession

10/7/2018

nil

Documented trial plans for:
−

−

−

−

−

−

9. Develop Flinders Options
Assessment Overview

Flinders

20/7/2018

nil

ASA Surface Roughening
Trial Plan (Flinders Power,
July 2018)
Barley/Rye Corn Cover
Crop Trial (Tonkin
Consulting, May 2018)
Soil Seedbank and Plant
Root Growth Trial
(Succession Ecology, April
2018)
Ash Storage Area Soil
Sampling – Proposal
(Tonkin Consulting, June
2018)
Soil Surface Polymer Trials
(Succession Ecology, June
2018)
ASA Sprinkler
Germination Trial
(Flinders Power, June
2018)

EPA re‐submission

Complete and
submitted to EPA

Complete and
submitted to EPA
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Stage 2: Selection and application of contingency options for improved dust control over summer 2018/19.
Actions

Who

Delivered By

Inter‐
dependencies

Milestones/Deliverables

Status

1. Continue and complete the
trial program

Flinders,
Succession,
Tonkin

various

Nil

Project team progress updates Complete

Flinders

Data: 31/8/18

Fortnightly EPA progress
update report

2. Trial reports:
ASA Surface Roughening

Draft: 10/9/18
Final: 12/9/18
Submit:
14/9/18
Barley/Rye Corn Cover
Crop Trial

Succession

appropriate
weather
conditions i.e.
windy conditions
from the SE.

Data: 17/08/18 Nil

Trial report complete

Final report submitted to EPA
14/9/18

Trial report complete

Final report submitted to EPA
21/9/18

Trial report complete

Final report submitted to EPA
6/9/18

Draft: 12/9/18
Final: 14/9/18
Submit:
18/9/18

Soil Seedbank and Plant
Root Growth Trial

Succession

Data: 03/08/18 Nil
Draft: 10/8/18
Final: 24/8/18
Submit: 6/9/18
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Ash Storage Area Soil
Sampling

Tonkin

Data: 10/08/18 Nil

Trial report complete

Final report submitted to the
EPA 25/9/18

Nil

Trial report complete

Final report submitted to the
EPA 14/9/18

Nil

Trial report complete

Final report submitted to the
EPA 21/9/18

Commercial
agreement

Trial Plan agreed by all parties

Draft trial plan received

Notification to Community
Reference Group and
stakeholders

Ongoing discussions with SA
Water and SA Health.

Draft: 17/8/18
Final: 14/9/18
Submit:
21/9/18

Soil Surface Polymer
Trials

Succession

Data: 17/8/18
Draft: 24/8/18
Final: 12/9/18
Submit:
14/9/18

ASA Sprinkler
Germination Trial

Flinders

Data: 17/8/18
Draft: 14/9/18
Final: 18/9/18
Submit:
20/9/18

3. Continue discussions with SA
Water regarding the
potential use of wastewater
effluent to irrigate sections of
the ASA – develop and
implement a trial

Flinders, SA
Water, Tonkin

03/08/2018
(draft trial
plan)
13/09/18
(submit trial
draft plan)
5/10/2018

Suitability of
water for use
Auditor
endorsement
SA Health
endorsement

The concept was
communicated to the public
via media release and
infomertial in September
2018.
Discussions between parties
have continued over past
months. A commercial
4
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(finalise and
submit trial
plan)

agreement with SA Water
cannot be reached as SA
Water is mandating a 12
month trial period. FP cannot
commit to this as irreversible
damage may be caused to the
site, or community complaints
may be received, prompting a
need to immediately
discontinue the trial. Despite
FP offering to pay full costs for
a shorter trial period, this
offer was rejected. Hence,
despite FP’s best endeavours,
this option cannot be pursued
any further.

30/10/2018
(commence
trial)

4. Continue discussions with
irrigation advisors regarding
the potential use of potable
water for irrigation that may
be utilised to support native
vegetation growth during
Autumn/Winter/Spring 2019.

MJ Binder
Consulting

Draft: 29/7/18
Final: 30/8/18

Engagement with
co‐parties

Irrigation concept overview
report.

Report received and
submitted to EPA 30/8/18.

Irrigation feasibility study,
including:

Despite issuing a purchase
order for the work, and
multiple calls and emails,
Hydroplan have failed to
provide any form of report. An
alternate approach to
irrigation has been developed
– refer Stage 3 below

Submit:
30/8/18

Hydroplan

Draft: 28/9/18
Final: 12/10/18
Submit:
19/10/18

• Irrigation methods that
could be used on the site
• An approximate amount of
irrigation required
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• An estimation of the
delivery system arrangement
• An estimation of the water
usage for the varying
conditions on the site

5. Conduct checker‐board
seeding of a Barley and Rye
Corn cover crop, targeting
those areas of the ASA with
limited vegetation cover.

Flinders,
Tonkin,
Succession,
MSA, Soil
Management
Systems

Refer Appendix C, sub‐
appendix C ‘Cover Crop
Seeding Plan’ (July 2018)

6. Conduct surface roughening

Flinders,
Tonkin,
Succession,

31/08/2018
NOTE: Should
weather
conditions (ie
>12mm rainfall
in 72hr period)
be conducive
to extending
the cover crop,
this will be
conducted
throughout
September
2018. This may
include
additional mid‐
cell cropping
lines or
broadacre
cropping

This will be
completed
concurrently

This process is
informed by the
trial outcomes,
further
investigations,
revegetation
progress on the
ASA and weather
conditions.

Cover crop implementation
and monitoring plan
Notification to Community
Reference Group and
Stakeholders
Media release

EPA, DEWNR and
Site
Contamination
Auditor
endorsement

Due to very low rainfall over
Spring 2018, there has been
limited germination of the
cover crop. Periodic watering
by watercart has assisted,
however germination remains
patchy

Soil Management
Systems site
inspection and
advice

This process will
be informed by
the trial

Following a Soil Management
Systems site inspection which
indicated that there is
sufficient sub‐soil moisture for
germination, Flinders has
completed checker‐board
seeding adjacent to access
tracks. This was completed on
28/8/18.

Cover crop implementation
and monitoring plan

Surface roughening was
performed concurrent to the
sowing of the checkerboard
6
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NOTE: This method will target
those areas of the ASA with
limited vegetation cover.

7.
a. Select the most
suitable dust
suppressant for
widespread
application.

MSA, Soil
Management
Systems

Flinders,
Tonkins,
Succession,
MSA, Red
Planet
Innovations

with seeding
and occur
following rains
to reduce the
risk of
impacting the
surface crust
causing dust
generation
during strong
winds.

31/08/2018
(suppressant
selection
matrix)

31/08/2018
b. Obtain a
georeferenced aerial
image and risk‐rate
sections of the ASA.
Identify areas for
priority treatment
with suppressant.

7/09/2018

outcomes,
further
investigations,
technical advice,
revegetation
progress on the
ASA and weather
conditions.

Notification to Community
Reference Group

cover crop sowing,
commencing 16 August 2018.

Media release

This was completed on
28/8/18.
To date the surface
roughening has shown to be a
highly effective strategy for
reducing wind erosion and
capturing native seed, both on
the ASA and in the borrow pit.
It is listed as a recurring
strategy in Stage 3 and Stage 4
below.

EPA, DEWNR and
Site
Contamination
Auditor approval

This process will
be informed by
the trial
outcomes,
further
investigations,
revegetation
progress on the
ASA and weather
conditions.
Flinders would
prefer to defer
application of a
suppressant until
necessary to
allow vegetation

Suppressant selection matrix
Geo‐referenced aerial image
Risk‐rated ASA image
Dust suppressant
implementation, monitoring
and contingency plan
Notification to Community
Reference Group
Media release

The dust surface soil polymer
trial is complete with a final
trial report received.
The ASA has been flown by a
drone with a geo‐referenced
image received. The areas of
highest risk of dust generation
have been identified.
A purchase order was raised
on 7/9/18 for the supply and
implementation of 150ha of
Hydrobond.
Application was completed on
4/10/18
Monitoring of the suppressant
continues on a monthly basis
7

Rev: 2 (6/05/2019)

c. Finalise commercial
arrangement for
supply and
application
d. Develop an
implementation,
monitoring and
contingency plan

e. Implement,
commencing with
high‐risk locations

14/09/18
(draft)

establishment
through spring.

19/9/18
(submit)

EPA, DEWNR and
Site
Contamination
Auditor approval.

30/09/18

Timeline for
application is
pending
availability of
stock, transport
and suitable
equipment for
application)

by the supplier Spray Grass
Australia. A site inspection by
SGA will also be triggered by
extreme weather events, as
defined in the ASA Extreme
Weather Monitoring and
Response Plan.
To date the application of the
dust suppressant has been
highly effective during very
strong winds. Performance
will continue to be monitored.
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Stage 3: Continued monitoring and application of adaptive management strategies throughout 2019.
Actions

Who

Timeframes

Inter‐dependencies

Milestones/Deliverables

Status

1. Monitoring in accordance
with the ASA Post‐
Completion Monitoring and
Maintenance Plan

Flinders,
Succession

Bi‐monthly
vegetation
surveys

Nil

Monitoring reports

In progress and ongoing.
Vegetation surveys across
the 150ha supressed area
will be delayed over
summer to avoid
disturbing the crust.
The most recent survey in
October 2018 indicated a
total of circa 4 million
plants across the ASA.

2. Visual and real‐time dust
monitoring in accordance
with the Dust Management
Plan and Fugitive Dust TARP
3. Update contingency plans

Flinders

Continuous

Nil

Flinders

In conjunction
with Stage 2
implementation

Stage 2
implementation
outcomes

Revised Dust Management
Plan and Fugitive Dust TARP

4. Consider SA Water WWTP
irrigation implementation

Flinders, SA
Water

Dependant on
trial outcomes

Trial outcomes

SA Water – Port Augusta
East Waste Water Treatment
Plan

Monthly TSP/PM10
reporting to EPA.

In progress and ongoing

Notification of events

Commercial
agreement
EPA, Department of
Health endorsement

Periodic updates to plans
occur in accordance with
trial outcomes,
independent advice and
site performance.

As above, discussions
between parties have
continued over past
months. A commercial
Assuming the trial is
agreement with SA Water
acceptable to regulators and
cannot be reached as SA
the community, it is
Water is mandating a 12‐
envisaged that the trial could
month trial period. FP
commence in October 2018
cannot commit to this as
9
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5. Consider implementation of
other watering/irrigation
solutions

Flinders

Dependant on
irrigation
consultant’s
recommendation
for potable water
irrigation for dust
suppressing /
vegetation
growth

Irrigation trial
outcomes
Dependant on timing
of receipt of
independent advice

pending commercial
agreement and equipment
availability

irreversible damage may
be caused to the site, or
community complaints
may be received,
prompting a need to
immediately discontinue
the trial. Despite FP
offering to pay full costs
for a shorter trial period,
this offer was rejected.
Hence, despite FP’s best
endeavours, this option
cannot be pursued any
further. An alternate
approach to irrigation has
been developed – refer
the range of alternate
Stage 3 measures listed in
lines 6, 7, 8, 9, 10, 11, 12,
13, 14, 15, 16, 17 and 18
and Stage 4 measures
listed below

Independent irrigation
report (refer above)

Watering trial report
complete.
Hydroplan engaged to
conduct a review of
irrigation options. Despite
issuing a purchase order
for the work, and
multiple calls and emails,
Hydroplan have failed to
provide any form of
10
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report. An alternate
approach to irrigation has
been developed – refer
the range of alternate
Stage 3 measures listed in
lines 6, 7, 8, 9, 10, 11, 12,
13, 14, 15, 16, 17 and 18
and Stage 4 measures
listed below
6. Contingency suppressant
stocks

Flinders

7. Contingency watercart
availability

Flinders /
Throughout
McMahon
2018/19 period
Services / Footner
Plumbing

8. Triggering of irrigation
sprinklers on the coal
stockpile

Flinders

Spring 2018

The coal stockpile
will be irrigated
approximately
once every 3
weeks (in
accordance with
Succession

Suppressant trial
outcomes

Contingency stock of
suppressant readily available
at site

Ongoing review of
watercart
requirements,
pending site
performance over
time

Compliance with the Fugitive Flinders has purchased a
2500L rapid response
Dust TARP
spray trailer with a
dedicated 4x4 vehicle.

Rainfall or over‐
Compliance with the Dust
irrigation may trigger Management Plan
rising salinity and
therefore needs to
be carefully
balanced.

Contingency supplies of
suppressant have been
consolidated at the site.
The minimum held
contingency amount will
be 20,000L of appropriate
dust suppressant.

Watercart availability
continues to be managed
in accordance with the
TARP.
The system of periodic
watering of the coal
stockpile has been
operational since the
rehabilitation works were
completed and there
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Ecology advice) to
facilitate
germination and
growth of the
native vegetation
and dust control,
pending a visual
inspection by the
Flinders Facility or
Duty Manager.
Care needs to be
taken to avoid
salinization of the
soil and artificially
germinating the
seedbank during
the summer
months.

have been no dust lift‐off
since topsoil application.

The operation of
the coal stockpile
sprinkler system
to control fugitive
dust is a control
measure to be
adopted as/when
required as listed
in the Fugitive
Dust TARP.
9. Re‐application of dust
suppressant to the ASA

Flinders, Spray
Grass Australia

Refer to ASA
Suppressant

Site condition
assessment

Monthly site inspection
conducted by Spray Grass

Flinders has received a
copy of the SGA Quality
12
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Implementation
Monitoring and
Contingency Plan

Australia to assess
suppressant condition.

Spray Grass Australia
implementation proposal,
including 8‐month warranty
period.

Plan and ITP for the
works performed. One
monthly inspection has
occurred to date. Should
the suppressant not
perform as required, it
will be re‐applied under
warranty, as per the SGA
proposal. An 8‐month
guarantee is applied,
ensuring mobilisation
within 10days if a 10% or
greater area of
application is
compromised.
Implement application of
dust suppressant in
Spring 2019 in readiness
for summer 2019/20.
Application will depend
on vegetation coverage
at that time, the
effectiveness of surface
roughening and expert
advice. Application
should be based on risk,
with areas of higher risk
targeted for treatment.

10. Consider re‐application of
cover crop Autumn 2018

Flinders,
Succession, Soil
Management
Systems

Autumn/winter
2019

Dependant on
Spring/summer 2018
germination and
growth and expert

To be confirmed in
March/April 2019

Not yet commenced
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advice
11. Consider re‐seeding of bare
patches of the ASA with
native seed

Flinders,
Succession

Autumn 2019

Dependant on
Spring/summer 2018
germination and
growth and expert
advice

To be confirmed in
March/April 2019

FP has sufficient seed in
storage to re‐seed 10% of
the site at a 15kg/ha rate.
60kg of additional seed
has been collected in
recent months to
supplement the 420kg
remaining in storage.
Seed viability testing of
the stored seed has been
performed, showing that
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the seed has retained
high viability.
The contingency seed
may be sown in
Autumn/Winter 2019 in
bare areas, pending site
assessment and advice –
to be confirmed in
April/May 2019 following
a site assessment and
expert advice. Re‐seeding
may be conducted
concurrent to surface
roughening
12. Consider additional soil
ameliorants/strategies to
hasten germination and
growth

Flinders, Tonkins,
Succession

31/12/2018

Technical review of
the trial report
outcomes and soil
report

Spray Grass Australia
proposal

During the suppression of
150ha by Spray Grass
Australia, an ameliorant
(Calcium AgBoost) was
added to the Hydrobond
mix. The addition of
calcium in liquid form is
intended to improve soil
sodicity over time.
Flinders has also initiated
site visits from Dr Peri
Coleman (Delta
Environmental
Consulting), Dr Ed
Barrett‐Leonard (WA
Department of
Agriculture), Dr Hayley
15
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Norman (CSIRO WA) and
Dustin McCreery
(Chatfields Nursery).
Outcomes are listed in
Attachment 1 below.
FP have investigated with
Tonkin Consulting the
possibility of utilising the
high‐resolution aerial
image to identify patches
of varying soil quality
over the ASA.
Unfortunately, the image
could not be used for that
purpose, however it will
be used as a baseline
image for revegetation
assessment.
13. Additional soil
roughening/reseeding

Flinders

Autumn/Winter
2019

Dependant on
vegetation
distribution and
expert advice

To be confirmed in
April/May 2019

Independent advice
strongly supports further
roughening and
experience to date shows
it is an effective strategy
for reducing wind erosion
and collecting native
wind‐blown seed. It is
likely that a row inward
from the 2018 surface
roughening will be
completed, however the
exact locations will be
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subject to a vegetation
assessment at the time.
14. Order, growth and planting
of 100,000 seedlings

Flinders

Autumn/Winter
2019

Procurement of the
order and use of the
Chatfields planter

Purchase order to commit to
the works (complete)
Planting plan (to be
confirmed in April/May
2019)

Following independent
advice, an order of
100,000 seedlings of
Atriplex nummularia and
Atriplex cinerea has been
placed with Chatfield’s
Nursery. The order
includes hire of the
Chatfield’s tree planter.
Seedlings will be ready
for planting in
Autumn/Winter 2019.

15. Application of coarse
gypsum to ameliorate soil
sodicity over time

Flinders

Autumn/winter
2019

Dependant on expert Gypsum application plan
advice, agreeing a
suitable product and
application method

Following independent
advice, broadscale
application of gypsum is
to be considered for
Autumn/Winter 2019.
Further review of site
condition and advice is
required.

16. Watering roughened strips
by watercart

Flinders

Spring 2019

Dependant on
vegetation
distribution and
expert advice

Provision of water to
roughened strips in
spring/summer 2019
pending weather
conditions and vegetation
establishment. Further
consideration is required
as to whether watering
will smooth out the

To be confirmed in Spring
2019
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roughened area. The
appropriateness of this
strategy should be
confirmed in Spring 2019
pending a site
assessment.
17. Further investigations into
suitable mulch for
application to selected areas
of the site

Flinders

Autumn/winter
2019

Dependant on
finding suitable
commercial
quantities of mulch
that do not
introduce new risks
for the site (eg pests,
odour or dust)

To be confirmed in
March/April 2019

Following independent
advice, conduct further
investigations regarding
available organic mulch
that could be applied
strategically across the
site (eg Sundrop Farms
tomato waste or solar
development woodchip
waste). A risk assessment
(including the risk of dust
generation from the
mulch) will be conducted
prior to application

18. Further investigations
regarding the use of a medic
crop in the seed mix

Flinders

Autumn/winter
2019

Dependant on
independent advice,
Native Veg Unit
approval and
locating commercial
quantities of medic
seed

To be confirmed in
March/April 2019

Following independent
advice, conduct further
investigations regarding
available medic seed.
Medics are extremely
robust in their nature to
grow and set seed in
hostile conditions. Medics
are annual hard seeded
legumes that provide
groundcover. However,
they may also be
18
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considered as weed
species. Seek advice
regarding pros/cons of
inclusion in the seed mix
for remedial seeding as
listed above.
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Stage 4: Continued monitoring and application of adaptive management strategies throughout 2020 and beyond.
The following list of actions is intended to form a future guide as to when decisions regarding future adaptive management strategies should be
undertaken. These decisions will be premised on weather conditions, site conditions and revegetation performance at that point in time, and expert
assessment.
Decision‐
making period

Actions

Who

Timeframes

Inter‐dependencies

Milestones/Deliverables

THROUGHOUT
YEAR

Monitoring in accordance with the ASA
Post‐Completion Monitoring and
Maintenance Plan

Site owner,
Succession
Ecology

Throughout the year ‐
as per the Post‐
Completion
Monitoring and
Maintenance Plan

Weather conditions

Monitoring reports

AUTUMN

Surface roughening




Determine if surface roughening
should be applied. This will be
dependent on the vegetation survey
reports, site performance and expert
advice (eg Succession Ecology)
Determine roughening locations.
Decision factors include an
assessment the rehabilitation strategy
(eg focussing on developing
revegetated windrows). The 2018
roughened strips may be re‐
roughened, or a windrow inside of
roughened strips may be targeted

Site owner

Prepare in late
summer.
Implement in Autumn
following rains

Suppressant
application (access
to conduct
monitoring may be
restricted)
Weather conditions
Site conditions and
revegetation
performance (eg
surface roughening
may not be applied
if early rains have
triggered mass
germination.

Implementation plan

Completion report

Expert assessment
and advice
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Source equipment and personnel (eg
Soil Management Systems)
Develop safety plan and implement
Monitor performance

Supplementary native seed sowing








Determine if supplementary seeding is
required. This will be dependant on
the vegetation survey reports and
expert advice (eg Succession Ecology)
Determine roughening locations
Decision factors include an
assessment of bare patches and the
rehabilitation strategy (eg focussing
on developing revegetated windrows)
Source equipment and personnel (eg
Succession Ecology)
Develop safety plan and implement
Monitor performance

Cover crop
•

•

Site owner

Determine if a cover crop of
barley/rye corn is beneficial. This will
be dependant on the site
performance, vegetation survey
reports and expert advice (eg
Succession Ecology)
Determine cropping locations Decision
factors include an assessment of bare
patches and the rehabilitation

Implement in
Autumn/Winter
following rains

Weather conditions
Site conditions and
revegetation
performance.
Supplementary
seeding may be
conducted
concurrently with
surface roughening,
or may be
conducted
independently

Implementation plan

Completion report

Vegetation survey
reports as per
Monitoring and
Maintenance Plan

Expert assessment
and advice
Site owner

Implement in
Autumn/Winter
following rains

Weather conditions
Site conditions and
revegetation
performance. A
cover crop may be
conducted
concurrently with
surface roughening,
or may be

Implementation plan

Completion report

Vegetation survey
reports as per
Monitoring and
Maintenance Plan
21

Rev: 2 (6/05/2019)

•

•


strategy (eg focussing on developing
revegetated windrows)
Source seed, equipment and
personnel (eg Soil Management
Systems, Footners)
Develop safety plan and implement
Monitor performance

Gypsum or Alternate Soil Ameliorant
•

•

•

•
•

Expert assessment
and advice
Site owner

Determine if an application of gypsum
or alternate soil ameliorant is
beneficial to improve sodic soils. This
will be dependent on the site
performance, vegetation survey
reports and expert advice (eg Tonkin
Consulting)
Determine locations for treatment
Decision factors include an
assessment of soil condition and the
rehabilitation strategy.
Source product, equipment and
personnel (eg Soil Management
Systems, Footners, McMahon
Services)
Develop safety plan and implement
Monitor performance

Mulch
•

conducted
independently

Determine if an application of mulch is
beneficial to improve sodic soils. This
will be dependent on the site
performance, vegetation survey
reports, expert advice (eg Tonkin

Implement in
Autumn/Winter
following rains

Weather conditions
Site conditions and
revegetation
performance.
Expert assessment
and advice

Site owner

Implement in
Autumn/Winter
following rains

Weather conditions
Site conditions and
revegetation
performance.

Implementation plan

Completion report

Baseline and progressive
soil analyses

Implementation plan

Completion report
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•

•

•
•
SPRING

Consulting) and locating a suitable
supply of mulch product that does not
present additional risks
Determine locations for treatment
Decision factors include an
assessment of soil condition and the
rehabilitation strategy.
Source product, equipment and
personnel (eg Footners, McMahon
Services)
Develop safety plan and implement
Monitor performance

Seed collection
•

•

•

•

Determine if supplementary seed
collection is required. Native seed is
generally collected during the
spring/summer period ready for
sowing the following
Autumn/Winter/Spring. An allowance
of approximately 5‐10% re‐sowing (at
a rate of 15kg/ha) should be used as a
guide.
Determine species selection. This is
dependent on species performance at
the site and expert advice.
Source and store seed. Seed should
ideally be stored in a dehumidified
cold room and protected from vermin
Conduct seed viability checks
(Succession Ecology)

Site owner,
Succession
Ecology

Decide in late
winter/spring

Expert assessment
and advice

Baseline and progressive
soil analyses

Site conditions and
revegetation
performance.

Purchase order

Expert assessment
and advice

Seed catalogue
Seed viability test
reports
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Supplementary tubestock







Determine if supplementary tubestock
is required. This will be dependent on
the vegetation survey reports and
expert advice (eg Chatfields Nursery).
A decision must be made in Spring in
order to grow out tubestock over
summer.

•

•

•

Decide in late
winter/spring

Site conditions and
revegetation
performance.

Purchase order

Expert assessment
and advice

Determine species selection. This is
dependent on species performance at
the site and expert advice.
Transport seedlings and tree planter.
Conduct planting in Winter/Spring,
dependant on rainfall

Dust suppressant application
•

Site owner

Determine if dust suppressant
application is required for the
upcoming summer. Decision‐making
will be dependant on site
performance and revegetation
coverage.
Determine high‐risk locations for
treatment. This will largely be
dependent on‐site knowledge
Source supplier and stocks of
suppressant (eg Spray Grass Australia,
Vital Chemicals, Quattro Solutions)
Ensure sufficient contingency stocks of
suppressant, in accordance with the

Site owner and
selected counter‐
party

Decide in winter,
implement in
August/September

Weather conditions
Site conditions and
revegetation
performance.
Expert assessment
and advice

Implementation plan

Completion report

Progressive
performance monitoring
reports
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•
•

Extreme Weather Monitoring and
Response Plan
Implement suppressant
Monitor performance

Watercart availability
•
•
•
•

Determine watercart and operator
availability for the summer period
Service rapid response trailer and
vehicle
Develop contracts as required
Implement and monitor performance

Site owner

Determine summer
arrangements in early
Spring, prior to
typically strong Spring
winds

Weather conditions

Roster / purchase order

Site conditions and
revegetation
performance.
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Attachment 1: Key Outcomes from Independent Expert Site Visits
Dr Peri Coleman (Delta Environmental Consulting), a South Australian environmental specialist with decades of experience in saltland restoration attended
site on 14 September 2018. Dr Coleman noted that she was heartened by both the degree of germination across two very dry years and the quantity of
plants bearing reproductive material. Dr Coleman counselled patience and recommended:
−

The roughened strips across the ASA are a useful way to reduce the wind fetch and encourage germination. Conducting further soil roughening, seeking
coarse clods across the surface combined with additional seeding in future years will produce permanent windbreaks as the clods lose relief over time.

−

That caution is required for the potential development of acid sulfate soils. This is more a risk deeper within the ash profile where there is no oxygen,
combined with saturation, however its affects may migrate to the surface and impair germination. Dr Coleman noted that there was no evidence of this
occurring currently.

−

That future soil testing may provide an indication of soil development over time and should be targeted to specific areas of the site rather than
continued broadscale testing such as performed in 2018, which now forms a suitable baseline.

−

That sodicity is common in coastal soils with high proportions of clay and there is evidence of high sodicty in areas of rehabilitation. The addition of
calcium to displace the sodium imbalance was recommended and this may be achieved by adding calcium to the suppressant mix and/or the addition of
a coarse grade gypsum (too heavy to blow around) to provide a long‐term control of sodicity.

−

That watering a site of this size would require significant infrastructure and a very large quantum of water. The upside of rapid germination needs to be
balanced by the downside of producing plants that are unable to cope with natural rainfall conditions. The risks of activating acid sulfate soils also
increases, as does the risks of worsening the sodic soils. Watering should be limited to the seeded roughened strips and the watering regime should
replicate an average year’s rainfall distribution pattern across the growing season. Soft plants will not cope with the harsh conditions of summer.

Dr Ed Barrett‐Leonard (WA Department of Agriculture), Dr Hayley Norman (CSIRO WA) and Dustin McCreery (Chatfields Nursery). All three are experts in
saltland restoration projects across Australia and the world. Dr Barrett‐Leonard is widely published. Dr Norman and Mr Creery have worked together over
many years to develop Anameka saltbush, a selected strain of Atriplex nummularia (Old Man Saltbush) for use on salt‐affected farm restoration projects in
Western Australia. All three experts were also positive regarding the revegetation results achieved to date, suggesting that in an arid climate it is difficult to
condense a natural 10‐year revegetation program into a 2‐3 year window. They recommended:
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−

Iron, manganese and zinc deficiency in sodic soils can impair plant germination and growth and may warrant further investigation, although there is no
evidence of deficiency to date. Soil conditions across the site do not appear to be impairing germination and growth.

−

Deeper rip lines/increased soil roughening is preferred. This not only helps from reducing wind fetch, but also produces a series of water harvesting
micro‐catchments that may turn a 5mm rain event into a 10mm rain event at the base of the pool. Maximising water harvesting from natural rainfall is
critical to encourage germination, growth and survival in arid climates.

−

Any addition of organic mulch to the soil will assist. Discussion was held regarding the potential use of organic waste from the Sundrop facility. The
mulch is recommended to be used strategically (eg in saturated areas of the polishing pond) and only when it does not introduce new risks.

−

Chenopods are difficult to germinate from seed in saline soils, and a way to overcome this is the use of seedlings. While Succession Ecology have
recommended a succession approach, where early coloniser species are replaced over time by dominant canopy species such as Atriplex nummularia,
that consideration should be given to planting out a number of dominant species from tubestock in Autumn/Winter 2019. This will have an immediate
effect of providing a windbreak, and will assist in developing a micro‐environment for further seed collection. These ‘mother plants’ also add further
seed to the seedbank. The use of seedlings should be targeted t certain areas of the site – such as the edge of roadways, the polishing pond, the borrow
pit and the former coal stockpile.

−

The use of Chatfields uniquely designed tree planter will assist with water capture and soil roughening. Tines on the tree planter create a shallow
channel, with the seedling planted at the base of the furrow. This maximises water harvesting, directing surface water to the base of the furrow, where
it can be used by the seedling. By planting in accessible areas, the seedlings can be watered by watercart once or twice over summer, if conditions are
severe.

−

Consider adding a medic to the seed blend. As legumes, the medics fix nitrogen in the soil, are ground covers and are able to thrive on low rainfall and
harsh soil conditions. There is evidence of medics already thriving on the ash storage area.
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Attachment 2: Investigation of Irrigation Options
Over the past 12 months Flinders Power has undertaken investigations regarding the potential use of potable and non‐potable water for irrigation of the
Ash Storage Area. These investigations have been significantly hampered by a lack of counter‐party interest.

Non‐Potable Water
Despite a number of meetings and correspondence with SA Water, and the joint creation of a draft trial plan, a new project condition was inserted by SA
Water at the last minute requiring a minimum 12‐month trial period. FP cannot commit to this timeframe as irreversible damage may be caused to the site,
or community complaints may be received due to odour or pest infestation, prompting a need for FP to immediately discontinue the trial. Despite FP
offering to pay full costs for a shorter trial period, this offer was rejected. Hence, despite FP’s best endeavours a commercial agreement with SA Water
cannot be reached, and this opportunity cannot be pursued any further by Flinders.

Potable Water
As listed in the Ash Dam Contingency Options Overview (Flinders Power, August 2018), watering could be utilised on the ASA as:
−
−
−

A dust suppressant technique; and/or
A technique to promote germination; and/or
A technique to sustain vegetation growth.

A number of different options exist – from the use of water in strategic locations, to broadacre irrigation. There are a number of technical challenges (e.g.
size of the site, supply infrastructure, evaporation rates), risks (e.g. rising salinity, vegetation becoming dependent on irrigation, the suitability of River
Murray water for native vegetation germination and growth) and ethical issues (e.g. using potable water for non‐commercial native veg establishment) that
need to be considered. A more complete assessment of irrigation options is provided in the report Ash Storage Area Rehabilitation – Options Assessment
(Tonkin Consulting, June 2018).

A sprinkler germination trial was conducted on the ASA, with a report finalised in September 2018. The trial found:
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−

A relatively small irrigation event of circa 10‐15mm of water delivers moisture down through the profile

−

Drying of the surface layer and the formation of a crust occurs quickly, even during mid‐winter when evaporation rates are low. The effect of a number of
frost events during the trial period on soil moisture is unknown (it is suspected that frosts promoted drying of the soil surface).

−

A significant rainfall event of 25mm across a 48hour period provided significant moisture throughout the soil profile.

−

Drying rates following the natural rainfall were consistent for the two test areas and control area, with significant drying to 70mm depth within 5 weeks of
the rainfall.

−

Germination following the irrigation (combined with the 25mm of natural rainfall) was strong. It is unknown whether the irrigation was sufficient to trigger
germination, or the heavy rainfall experienced approximately one week later was the key trigger.

−

The rapid response of ice plant (Mesembryanthemum crystallinum) following irrigation and natural rainfall was evident. While ice plant is a weed, its
presence onsite is welcome as it provides surface stabilisation, a medium to catch wind‐blown dust particles and wind‐blown seed and as an annual, will
perish across the summer months to be replaced by natural perennial species.

−

Survivorship of both natives and ice plant was poor. Focussing on natives, there was a 76% mortality of germinates between 14 June 2018 and 13 July 2018
for Trial A (40‐45mm) and a 95% mortality of germinates between 14 June 2018 and 13 July 2018 for Trial B (10‐15mm). It is not known if the additional
irrigation water improved survivorship for Trial A.

−

The site experienced a number of severe frosts immediately following the watering. It is not uncommon for the region to experience frosts, but the
number and intensity of the frosts was particularly high.

The results of the trial provided clear evidence that an initial flush of germination would occur, however unless ongoing watering occurred, the seedlings
were not robust and dry conditions resulted in mass die‐off, even during mid‐winter.
Four sources of independent environmental advice have warned of the risks in utilizing irrigation water for germinating and sustaining native vegetation:
−

−

The report Ash Storage Area Rehabilitation – Options Assessment (Tonkin Consulting, June 2018) explored different options for irrigation. Tonkins
state the challenges of broadscale irrigation on the ASA and suggest focussing irrigation efforts on developing vegetated windbreaks and targeting
problem areas.
Dr Peri Coleman (Delta Environmental Consulting) cautioned against the use of broadscale irrigation, citing the risks of germinating ‘soft’ plants that
would not withstand natural rainfall once irrigation is ceased, the risks of triggering the development of acid sulfate soils, and worsening the current
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−

−

levels of soil sodicity. Dr Coleman recommended watering should be limited to the seeded roughened strips and the watering regime should
replicate an average years rainfall distribution pattern across the growing season.
Dr Ed Barrett‐Leonard (WA Department of Agriculture), Dr Hayley Norman (CSIRO WA) and Dustin McCreery (Chatfields Nursery) also cautioned
against broadscale irrigation. Instead, they recommended developing a series of micro‐catchments to increase pooling of water during rainfall
events, to trigger germination and sustain vegetation growth. These micro‐catchments form recruitment niches that Dr Barrett‐Leonard argues are
critical for land restoration in harsh environments.
Succession Ecology has raised concern regarding the effectiveness and viability of broadscale irrigation. The key concerns raised included:
o the promotion of weak genotype traits. Project success relies on only the fittest, strongest plants surviving, and setting seed that has the
same tough genetic traits. By triggering a germination event of ‘soft’ plants this will not encourage long‐term survival once irrigation is
ceased.
o Irrigation promotes the development of shallow roots. Project success also relies on plant roots chasing water and nutrient beyond the
surface soil layer and down into the ash profile as water, nutrients and organic carbon is developed in the soil profile over time. Irrigation
promotes shallow roots which are prone to die‐off during heatwave conditions
o There is a risk that irrigation will promote hydraulic connectivity with the saturated ash layer underneath. Once the connection is
established, evaporation at the surface can draw up saline shallow groundwater underneath, leading to salt scalding at the surface. This
occurred on the former coal stockpile where over‐irrigation resulted in bare salt scalds at the surface that are challenging to remediate.

Throughout 2018 Flinders has sought advice from irrigation experts regarding the feasibility of irrigation. A number of irrigation consultants were contacted
– most did not take the option seriously and most did not respond to multiple contacts made by Flinders Power.
−

Flinders made extensive contact with Halls Irrigation with no response.

−

On 8 May 2018 a site visit was conducted with representatives from Nelson Irrigation and Viss Water. Despite committing to producing a proposal,
no further response was gained from Nelson/Viss despite repeat attempts from Flinders.

−

Flinders also sought a proposal from MJ Binder (PDB Irrigation Solutions). The irrigation review has been provided to the EPA in August. The review
suggested the use of big gun impact sprinklers with a throw radius of 90m. Across the 212ha Ash Dam site (not including the former ash dam or
polishing pond), 439 sprinklers were recommended. To provide sufficient capacity to the line, a 50ML storage tank of water would be required,

30
Rev: 2 (6/05/2019)

powered by a 500kW pump to provide for 25.2ML/day. A cost estimate was not supplied, however water supply alone at SA Water commercial
rates is in the order of $75,000 per day.
−

Due to a lack of genuine interest from the first two irrigation companies, and the high‐level response received from MJ Binder, Flinders engaged
irrigation consultant James Sullivan from Hydroplan to provide a detailed feasibility estimate for irrigation across the ASA. Mr Sullivan undertook a
site visit on 13/6/18 and indicated a proposal would be sent within a fortnight. Flinders raised and issued a purchase order ($15k) for the works.
Despite multiple calls and emails, Hydroplan have failed to provide any form of report.

The outcome of all these investigations and advice is that Flinders has determined that broadscale irrigation across the ASA is not an option that is aligned
with the long‐term objective of producing a self‐sustaining landform. The key reasons are:
−

The seed applied to site is limited. Providing irrigation water will trigger a flush of artificial germination leading to soft, shallow‐rooted and
genetically weak vegetation that is unable to survive when the irrigation is ceased. Doing so will exhaust the natural and supplemented seedbank. It
will also promote increased competition from weed species, leading to another adverse management issue.

−

Developing a vegetated landform that is reliant on irrigation water is not consistent with the objective of being self‐sustaining. Irrigation was
intended as a short‐term solution. Evidence from the watering trial shows that once irrigation is ceased, a high proportion of vegetation will die off.

−

The installation of irrigation will disturb the soil crust across wide areas of the site, leaving it at risk of wind erosion.

−

As cautioned by Dr Peri Coleman, irrigation may trigger the development of acid sulfate soils by saturating the sub‐profile and may also worsen
sodicity across the site. It may also lead to rising salt through the soil profile and the development of salt scalds at the surface.

−

To date the dust suppressant application is performing well during very strong wind events. The suppressant trials proved that the treatment would
not adversely impact germination or growth of native vegetation and may enhance outcomes by retaining soil moisture. The use of suppressants is
a relatively quick and effective control measure which is consistent with the long‐term self‐sustaining objective for the site.

−

The costs associated with irrigation are significant. Tonkins estimated water usage at between 1,500 – 4,600 ML/yr. This is an anticipated circa $3M
installation cost with a $5M + annual operational cost. Detailed costings have been difficult to source as irrigation companies simply do not take the
concept seriously.
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−

A number of ethical issues need to be considered, in particular the use of highly valued (in economic and environmental terms) treated River
Murray water for irrigation of a non‐commercial revegetation project in an arid climate.

−

The available capacity of the Morgan to Whyalla SA Water mains line is unknown. This was a factor for consideration by Hydroplan.

−

Additional regulatory approvals by SA Water may be required.

Rather than continuing to pursue irrigation, Flinders has committed to a range of alternate measures that it believes will be more effective and consistent
with the long‐term objectives for the site. These are listed as items 13 to 18 in the Stage 3 action table listed above. One of the actions is to continue with
targeted periodic irrigation by watercart of roughened strips and planted tubestock to promote vegetated windbreaks.
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