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IMPORTANT NOTE
Apart from fair dealing for the purposes of private study, research, criticism, or review as permitted under the Copyright
Act, no part of this report, its attachments or appendices may be reproduced by any process without the written consent
of RPS Australia East Pty Ltd. All enquiries should be directed to RPS Australia East Pty Ltd.
We have prepared this report for the sole purposes of RATCH Australia Corporation Limited (“Client”) for the specific
purpose of only for which it is supplied (“Purpose”). This report is strictly limited to the purpose and the facts and matters
stated in it and does not apply directly or indirectly and will not be used for any other application, purpose, use or matter.
In preparing this report we have made certain assumptions. We have assumed that all information and documents
provided to us by the Client or as a result of a specific request or enquiry were complete, accurate and up-to-date. Where
we have obtained information from a government register or database, we have assumed that the information is
accurate. Where an assumption has been made, we have not made any independent investigations with respect to the
matters the subject of that assumption. We are not aware of any reason why any of the assumptions are incorrect.
This report is presented without the assumption of a duty of care to any other person (other than the Client) (“Third
Party”). The report may not contain sufficient information for the purposes of a Third Party or for other uses. Without the
prior written consent of RPS Australia East Pty Ltd:
(a)

this report may not be relied on by a Third Party; and

(b)

RPS Australia East Pty Ltd will not be liable to a Third Party for any loss, damage, liability or claim arising out of
or incidental to a Third Party publishing, using or relying on the facts, content, opinions or subject matter
contained in this report.

If a Third Party uses or relies on the facts, content, opinions or subject matter contained in this report with or without the
consent of RPS Australia East Pty Ltd, RPS Australia East Pty Ltd disclaims all risk and the Third Party assumes all risk
and releases and indemnifies and agrees to keep indemnified RPS Australia East Pty Ltd from any loss, damage, claim
or liability arising directly or indirectly from the use of or reliance on this report.
In this note, a reference to loss and damage includes past and prospective economic loss, loss of profits, damage to
property, injury to any person (including death) costs and expenses incurred in taking measures to prevent, mitigate or
rectify any harm, loss of opportunity, legal costs, compensation, interest and any other direct, indirect, consequential or
financial or other loss.
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1.0

Introduction

This Sediment, Erosion and Stormwater Management Plan (SWMP) has been prepared for RATCH Australia
Corporation Limited (RACL) for construction and operational activities proposed to be carried out on the
Mount Emerald Wind Farm (MEWF) site. This SWMP is required in accordance with Condition 13(a)iii of
Ministerial Decision Notice on 24 April 2015.
The objectives of this SWMP are to:


Gain an understanding of the site and the degree of potential for erosion to occur;



Provide a set of Best Practice Site Management Procedures to minimise soil erosion and transport during
the earthworks and construction phase;



Provide techniques to control sediment so that it does not cause detrimental impacts to water quality;



Provide a monitoring plan to ensure detrimental impacts to water quality are not occurring; and



Ensure staff are adequately trained and capable of implementing this plan.
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2.0

Site Description

The project area comprises Lot 7 on SP235224, Easements A, C & E in Lots 1, 2 & 3 on SP231871 and part
of Lot 905 on CP896501. The project involves the construction and operation of a wind farm located
approximately 20 km SSW of Mareeba on the Atherton Tablelands in north Queensland. The project
approval allows for the construction of up to 63 wind turbines, associated access tracks and an electricity
substation that will feed into the main electricity grid (Powerlink's Chalumbin – Woree 275 kV transmission
line).
Lot 7 is a large rural allotment, situated (at its closest point) approximately 3.5 km south-west of Walkamin,
off Springmount Road at Arriga on the Atherton Tablelands. The site is characterised by rugged terrain with
elevations of between 540m up to 1089m above sea level (ASL). Virtually the entire site is covered by
remnant vegetation, as defined under Queensland's Vegetation Management Act 1999 (VMA).
The main construction and operational processes that could potentially lead to water contamination are:


Sediment transport off-site due to exposed soils as part of earthworks in construction



Hydrocarbons from fuels and oil/grease used in machinery.

2.1

Waterways and Catchments

A number of defined watercourses are present across the site; these waterways are seasonal and generally
only flow during the wet season. During the dry season minor pools may remain in the Granite Creek
tributary at the lower northern part of the site, depending on the duration and intensity of the season. A
search of the Department of Environment and Heritage Protection (DEHP) referable wetlands database did
not identify any referable wetlands within the project area. The nearest referable wetland is the freshwater
Nardello’s Lagoon, which is located 2km away.
Figure 1 depicts the sites location in respect to this wetland, along with all major watercourses in and around
the site. As shown in Figure 1, all runoff from the construction footprint will eventually drain into Granite
Creek. Therefore water quality within this creek will be closely monitored pre-construction through to post
construction.
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Figure 1 Wetlands and Major Watercourses Located within and nearby to the site.
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2.2

Rainfall

The dominant rainfall pattern of the local area is monsoonal, with alternating wet and dry seasons that
typically last for four and eight months respectively. The Walkamin Research Station (station number
031108, elevation 594m) has been selected as a suitable reference site, due to its close proximity (situated
6km from the wind farm) and availability of long term climate records. A summary of the weather data from
this station is presented in Table 1.
Table 1 Summary of Weather Data for Walkamin Research Station (BoM, 1965 - 2016)

Weather Conditions

Measurements

Mean Annual Rainfall

1022.3mm

Highest Annual Rainfall

1750.5mm (1974)

Lowest Annual Rainfall

470.2mm (2002)

Highest Monthly Rainfall

894.1mm (Feb 2000)

Highest Daily Rainfall

284.8mm (28 Feb 2000)

Lowest Monthly Rainfall

0.0mm (May 2001)

Mean Annual Minimum/Maximum Temperature
Bureau of Meteorology (2013).

17.0°C/27.4°C

Average annual rainfall in the area is 1032.4mm with the wettest month being February (248.9mm), and the
driest month being September (8.4mm). The majority of rain (80%) falls within the months of December to
March. This rainfall distribution over the year is displayed in Figure 2 (BoM, 1965 – 2016):

Figure 2 Mean monthly rainfall for Walkamin Research Station (BoM, 1965 – 2016)
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The highest aspects of the site are 1089m ASL, which are 550m higher in altitude than the Walkamin
o
o
Monitoring Station. The change in temperature as a function of elevation is typically between 0.6 C and 1 C
(BOM, 2013), but this can vary significantly by factors such as wind speed, moisture and daily temperatures.
Some of the highest elevated parts of the site also experience higher precipitation and ground moisture due
to cloud stripping, as clouds intersect the landform.

2.3

Geology and Soils

The MEWF project site is situated over mountainous terrain coinciding with the northern extent of the
Herberton Range. The site is characterised by acid igneous rhyolite geology forming windswept ridges and
rocky outcrops interspersed with rock pavements, which support skeletal soils. Between these prominent
features are undulating valleys with sheltered aspects and with deeper, more structured soils.
Thin veneers of soil with low fertility, wind-shearing and exposure to extremes of temperature and solar
radiation prevent the growth of tall vegetation on ridges and rock pavements. Soils developed from rhyolite
parent rock are naturally low in important plant nutrients such as nitrogen and phosphorus. The primary
geological unit described for the entire site is the Walsh Bluff Volcanics. The Walsh Bluff Volcanics (Pb) are
included in the Early Permian, Koolmoon Volcanic Group and described as "Buff, greenish-grey or dark grey,
welded rhyolitic ignimbrite; minor rhyolite lava, quartzose sandstone, volcanic breccia, tuff." (Donchack &
Bultitude, 1998).
Regionally, the Walsh Bluff Volcanics (Pb) unit is not represented elsewhere on the ATHERTON 1:250 000
geological series map sheet (Donchak, et al., 1997). The unit's northern limit is the landmark of Walsh Bluff.
It extends southwards to incorporate Hoot Hill and Mount Emerald, east to Bones Knob, and includes parts
of the ranges west of Atherton, and Rocky Bluff north of the Walsh River.
A shallow soil profile (generally <1m thick) has been recorded at borehole locations. Soils consisted of
Sandy Silt (ML) with low plasticity with fine to coarse sand of stiff consistency. Soils were underlain by
slightly weathered to fresh rhyolitic ignimbrite with minor moderately and highly weathered zones. Initial
assessment of rock strength, later confirmed by laboratory analysis, was of high to very high strength.
Although there is only considered to be a low to moderate erosion risk across the study area, during
construction and maintenance there is an increased potential for erosion in steep terrain where soil,
particularly finer subsoil is exposed and/or excavated for new access tracks and tower locations. Gully
erosion is most likely to occur on hilly and steep terrain, while areas of lower relief are potentially more
susceptible to sheet erosion and rill erosion.
Fine sediments displaced as a result of erosion may be carried downstream and potentially adversely affect
the water quality of Granite Creek and dependent aquatic ecosystems.
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3.0

Stormwater Quality Management Strategy

3.1

Erosion and Sediment Control Techniques

In general, best practice erosion and sedimentation control involves the principles of (in order of preference):


Avoidance;



Minimisation; and



Treatment.

A primary objective for erosion control is avoidance by limiting the amount of exposed soil subject to erosion.
This should be achieved through measures such as minimising clearing extents, staging clearing and
progressively revegetating areas as soon as practicable. Planning to ensure works requiring the most
exposed soil are completed during the dry season months with lower rainfall. However, where avoidance is
not possible the following erosion and sediment control mitigation measures should be implemented:


Install clean water diversions upslope of sloping Wind Turbine Generation (WTG) sites to direct clean
stormwater away from work/bare areas. Where possible, runoff from access tracks will also be directed
away from WTG sites;



Direct all uncontaminated (clean) stormwater to stable land, ensuring water is dispersed / diffused to
prevent erosion. Examples of Flow Control Berms, Catch Drains, Flow Diversion Banks, Level Spreaders
and Energy Dissipators which could be utilised to achieve this are detailed in Appendix 4;



Strip topsoil (~200mm depth) separately and retained for rehabilitation/stabilisation activities. It is
important to ensure separate soil horizons are retained in separate stockpiles and not mixed. These
stockpiles must be located away from drainage lines and have appropriate controls to ensure sediment is
not lost (e.g. sediment fence/geotextile covers);



Respread/cover tower and permanent pad batters with topsoil and rehabilitate as soon as practicable on
completion of pads;



Stabilise pad surfaces using methods such as topsoiling and revegetation or gravelling, where there is a
risk of erosion of the pad;



Do not carry out clearing activities within 50 metres of a watercourse; where required, improve or develop
appropriately designed watercourse crossings that prevent erosion;



Maintain vegetation cover along hardstands and access tracks where possible. Reduce damage to grass
cover and sensitive heath vegetation types by limiting vehicle movements to work areas and approved
access tracks;



Prepare and implement a dewatering plan or work procedure (if required);



Keep off site sealed public roadways clean and free of sediment. Tracking of soil onto local roads will be
prevented by:
» Limiting off road vehicle movements after rainfall events to those essential for efficient and safe
construction activities;
» Installing in areas with problematic soil types, a rock rumble pad or similar device in accordance with
the International Erosion Control Association Best Practice Guidelines (2008) near the intersection of
the access track and the sealed road. This entry/exit point must have a vibration grid and rock pad as
detailed in Appendix 3. Having a split entry/exit, whereby the vibration grid and rock pad are on the
“exit only” lane, is not advisable, as this creates potential for users to circumnavigate the sediment trap
control.
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» Providing brush/wash down equipment to remove loose soil from wheels, wheel arches, tracks, augers
and under bodies; and
» Limiting access during and immediately after wet weather, when access tracks may be severely
damaged by vehicle movements and there is a high possibility of the transport of soil materials onto
sealed public roads.


Sediment fences should be constructed/maintained as per the diagrams and instructional text in
Appendix 1.



Retain sediment fences and other temporary erosion and sediment controls in place and maintained until
the site has been successfully stabilised. On successful stabilisation, the temporary controls will be
removed; and



If wind erosion occurs, water trucks or geotextile silt fences should be installed to minimise soil loss and
soil movement away from the construction site.



All long term stockpiles must have appropriate controls installed (i.e. geotextile silt fence and covers) to
ensure they do not erode and cause sediment releases. They also need to be located away from
drainage lines.



All domestic waste skips onsite are required to be covered to avoid the egress of stormwater.



Bunded areas associated with fuel and generator storage must be bunded in such a way that limits
standing water (ponding) of stormwater contacting potentially oily generators/tanks and not allowed to
overflow (i.e. covered areas or raised rock/gravel pads with PVC standpipe/valves or similar). Bunded
areas are to be keep free of contaminates at all times. Dry cleaning techniques shall be prioritised over
wet cleaning techniques at all times.



All vehicle maintenance should be completed offsite. If onsite maintenance is required it must be
completed within a bunded area with an impermeable base (e.g. geotextile lined). Spill kits must be
available to ensure spills are not allowed to escape.



Vehicle refuelling must occur within a bunded area with an impermeable base (e.g. geotextile lined). Spill
kits must be available to ensure spills are not allowed to escape.



Temporary drain crossing(s) should be constructed as per design and details in Appendix 5.

Minimise Disturbance, Stage and Revegetate
The area of soil disturbance should be minimized as much as possible. The smaller the area disturbed the
less erosion and sediment controls required, including revegetation. Ideally, earthworks should be staged for
winter dry season works.
In any area where soils are disturbed and construction activities are completed, revegetation should be
undertaken as soon as possible to achieve a ground cover of at least 70%. This is particularly important prior
to the start of the wet season (October). This may be completed progressively as works are completed.
Before seeding, soil testing should be completed to ensure the soil does not have nutrient deficiencies or
unfavourable conditions (e.g. soil pH too low). This testing should guide the application of soil conditioners
and fertilizer in conjunction with drill seeding. Revegetation with plant species of local provenance should be
used wherever possible. A revegetation specialist may need to be consulted prior to completing revegetation.
Watering following drill seeding should start immediately after planting and continue at the following rate:


25mm every second day for the first three weeks;



25mm twice a week for the next 3 weeks; and



25mm once weekly for a further two weeks.
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If the required amount of water above is received naturally (i.e. rainfall events) then watering can be reduced
accordingly.

3.1.1

Monitoring of Sediment Controls

Erosion and sediment controls should be inspected weekly by the Site Manager (or nominated
representative), immediately prior to anticipated runoff producing rain or immediately following runoffproducing rainfall. Any issues affecting erosion and sediment control effectiveness will be repaired and
amended as appropriate to maintain the water quality objectives.
Weekly site inspections (or following runoff-producing rainfall) must include:


All drainage, erosion and sediment control measures;



Occurrences of excessive sediment deposition (whether on-site or off-site);



All site discharge points;



Occurrences of excessive erosion, sedimentation, or mud;



Occurrences of construction materials, litter or sediment placed, deposited, washed or blown from the
site, including deposition by vehicular movements;



Litter and waste receptors;



Bunded oil, fuel and chemical storage facilities;



Health of recently established vegetation; and



Proposed staging of future site clearing, earthworks and site/soil stabilisation.

Site inspections immediately prior to anticipated runoff-producing rainfall must include:


All drainage, erosion and sediment control measures; and



All temporary flow diversion and drainage works.

Note that additional water quality monitoring maybe required if the Water Quality Objectives (WQO) in Table
3 are not being met

3.2

Non-compliance

Non-compliance with agreed performance criteria by visual inspections identifying:


Build-up of sediment off the site (i.e. roads and watercourses);



Excessive sediment build-up on the site (i.e. check dams, sediment fences etc.);



Excessive erosion on the site;



Release of construction material from the site;



Poor vegetation establishment;



Poorly maintained, damaged or failed Erosion and Sediment Control (ESC) devices; or



Deteriorated water quality identified by the Environmental Consultant as being attributable to the
construction activities.
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3.3

Corrective Actions

After any identification of incident or failure, the source/cause is to be immediately identified and the following
measures implemented:


Build-up of sediment off the site – the material must be collected and disposed of in a manner that will not
cause ongoing environmental nuisance or harm; then on-site ESC measures amended, where
appropriate, to reduce the risk of further sedimentation.



Excessive sediment build-up in the site controls – collect and dispose of material, then amend up-slope
drainage and/or erosion control measures as appropriate to reduce further occurrence.



Severe or excessive rill erosion – investigate cause, control up-slope water movement, re-profile surface,
cover dispersive soils with a minimum 100mm layer of non-dispersive soil, and stabilise with erosion
control blankets and vegetation as necessary.



Release of construction material from the site – collected and disposed of in a manner that will not cause
ongoing environmental nuisance or harm; then inspect litter and waste receptors.



Poor vegetation growth or soil coverage – plant new vegetation and/or mulch as required. Newly planted
and previously planted areas may require supplementary watering and replanting.



Sediment control failure – replace and monitor more frequently. Regular failures may mean that the
sediment control, location, alignment or installation may need to be amended.

If the release of excessive sediment and/or other materials off the site is identified during site inspections, or
water quality monitoring indicates levels not within the WQOs, then review and revise the Erosion and
Sediment Control Plan (ESCP), or otherwise reduce the extent and/or duration of soil exposure.

3.4

Reporting

All weekly monitoring, non-compliance and corrective actions reporting should be stored with this SWMP and
be available for auditing.
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4.0

Water Quality Monitoring and Control

4.1

Monitoring Protocol

4.1.1

Timing and Forecasting

Monitoring will be undertaken immediately following rainfall event which causes runoff. Monitoring will be
undertaken by an Environmental Scientist who will be responsible for monitoring the Bureau of Meteorology’s
rainfall predictions/outlook for seven days in advance. The Environmental Scientist will also be responsible
for ensuring they personally, or another suitably qualified person (SQP), will be available at all times to
complete sampling, particularly during forecasted periods of increased rainfall.

4.1.2

Water Quality Sample Collection

Sufficient laboratory sample containers for two sampling events shall be kept at the local office at all times.
Spare equipment (such as star pickets, container holders and specially designed sample containers) will also
be kept in case sample structures are damaged during flooding events.
Once a rainfall event which causes sufficient runoff to fill sample containers has occurred, an Environmental
Scientist will mobilise to site with laboratory sample containers, spare structural material for sampling
apparatus, field sheets (Field Sheets provided in Appendix 4), a sealable container (such as an esky) with
ice and a water quality meter to analyse key physio-chemical parameters such as pH, EC and turbidity.
Samples will then be taken from each surface water monitoring location as shown in Figure 3, with field
physio-chemical results noted on field sheets. The samples collected from each surface water location will
be immediately stored in a sealable container with crushed ice and replacement sample bottles will be
installed at the sites. Samples will then transported to the laboratory, where a Chain of Custody requesting
analysis for total suspended solids will be completed.
Two types of in-stream samplers are being utilised.
(1)

Rising Stage Samplers (RSS1 and RSS2) are being utilized upstream and downstream of the site on
Granite Creek as shown in Figure 2. These samplers consist of three 1L bottles at heights of
approximately 50cm, 1m and 1.5m above regular stream flow.

(2)

Surface water sites (SW1, SW2, SW3) which are located in-stream on major drainage lines will utilise
1L Thermofisher Nalgene HDPE sampler bottle’s to automatically collect sample once the stream rises
high enough to fill the bottle (approximately 30cm above base stream height). Physio-chemical
parameters and sample for laboratory analysis will be taken from the 1L containers retrieved at both
the Rising Stage Samplers and the Nalgene automatic sampler sites.

Co-ordinates for sample sites are:
Table 2 Co-ordinates for Sample Sites
Name

Elevation (m)

Longitude (Decimal Degrees, GCS
WGS 1984)

Latitude (Decimal Degrees, GCS
WGS 1984)

RSS1

541.12

145.380664

-17.13217

RSS2

564.95

145.404239

-17.149893

SW1

561.44

145.382138

-17.142495

SW2

559.15

145.390973

-17.142175

SW3

578.85

145.401904

-17.15599
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Figure 3 Water Quality Monitoring Locations
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4.1.3

Trigger Levels

The Australia and New Zealand Environment Conservation Council (ANZECC) water quality guidelines for
Fresh and Marine Water Quality (2000), which are widely adopted by regulatory authorities as the default
guidelines, stipulate a minimum of two years of contiguous monthly data at the reference site is required
th
before a valid trigger value can be established. Once 2 years of data has been collected the 80 percentile of
the background data will be compared against the median of the test sites. If the median of the test sites is
th
greater than 80 percentile of the background site than the trigger level will have been exceeded.
In the absence of this locally specific data, the Queensland Department of Environment and Heritage
Protection (DEHP) Queensland Water Quality Guidelines 2009 (QWQG) have addressed the need identified
in the ANZECC Guidelines by:


Providing guideline values (numbers) that are tailored to Queensland regions and water types; and



Providing a process/framework for deriving and applying local guidelines for waters in Queensland (i.e.
more specific guidelines than those in the ANZECC).

Water quality guideline values presented in The Queensland Water Quality Guidelines (QWQG) will
therefore be adopted as interim values until sufficient data has been collected to calculate locally relevant
guideline values. Water Quality Objectives (WQO) are identified in Table 3.
Table 3 Water Quality Objectives
Parameter
0

Temp ( C)

Triggers

Guideline

22-32

Based on Table 3.3.1a QWQG Regional guideline values for physicochemical indicators – Wet Tropics region fresh and estuarine waters.

Electrical
Conductivity (uS/cm)

100

Based on Table G.1: EC percentiles for Queensland salinity zones – 80th
percentile

pH units

6-8.0

Based on Table 3.3.1a QWQG Regional guideline values for physicochemical indicators – Wet Tropics region fresh and estuarine waters.

Turbidity (NTU)

>10%

Released waters from the discharge point(s) have turbidity (NTU) less than
10% above receiving waters turbidity. Based on Table 8.2.1 QWQG –
Summary of design objectives for management of stormwater quality and
flow.

Total Suspended
Solids

<50mg/L

Based on Table 8.2.1 QWQG – Summary of design objectives for
management of stormwater quality and flow.

Oils and Grease

None

No Visible films or odour

Litter

None

No visible litter washed or blown from the site

Source: Queensland Water Quality Guidelines 2009

4.2

Responsibilities

4.2.1

Water Quality Monitoring

A Environmental Scientist will be responsible for the implementation of the Water Quality Monitoring Program
described in section 4 during the course of all construction activities. The Environmental Scientist will report
to the Construction Contractor Manager and the MEWF Project Manager. These managers will ensure any
necessary corrective actions are undertaken.

4.2.2

Erosion and Sediment Controls

Environmental Officers will be appointed by the Construction Contractor Manager. The Construction
Contractor Environmental Officers (EO) will be responsible for monitoring and reporting the implementation
of the Sediment, Erosion and Stormwater Management Plan. The Construction Contractor Environmental
Officers will report to the Construction Contractor Project Manager.
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5.0

Training

MEWF and its contractors will be responsible for ensuring project personnel have sufficient knowledge and
awareness to identify potential environmental issues relating to soil erosion and stormwater management,
and they are trained to take appropriate corrective action.
It is essential all personnel are familiar with the procedures and strategies within this document, and are able
to report on issues that may result in environmental degradation.

5.1

Induction

All staff, including field staff, will complete a comprehensive Project Induction prior to commencing work on
the Project.
The induction will include safety, access and a comprehensive review of environmental
requirements, which will be documented in an Induction Manual to be issued to all site personnel. All Project
personnel from supervisory to managerial level will have an additional detailed training session on the use
and implementation of this SWMP along with the EMP. It is the responsibility of the EPC managers to
ensure records of training are maintained.

5.2

Toolbox Meetings

The EPC Manager will ensure supervisors hold at least weekly toolbox talks with staff and crews to discuss
issues associated with the scheduled work.
This will include highlighting and discussing relevant erosion and stormwater management issues as
required.
The sessions will include discussion of strategies to be implemented and maintenance /
construction of appropriate controls as necessary.

R75783/PR130417-5; V4 12 December 2016

Page 13

Sediment, Erosion and Stormwater Management Plan
Mt Emerald Wind Farm, Herberton Range, North Queensland

6.0

Conclusion

It is considered this SWMP will adequately manage water quality and soil erosion, along with the risk of
adverse impacts associated with the proposed works on the site and receiving environment. In the instance
management practices and procedures have been determined to be ineffective, corrective actions are to be
identified and implemented. Following the identification of corrective actions, the SWMP will be updated to
reflect these improvements.
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Appendix 1
Flow Diversion and Dissipation Examples
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Appendix 2
Sediment Fence Detail
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Appendix 3
Entry/Exit Detail
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Appendix 4
Field Data Sheet
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RATCH

Mt Emerald Windfarm

Sampler Name :

Weather:

Date:

Comments:

Parameter

SW1 (downstream)

pH
ORP (mv)
DO % sat
DO mg/L
Turbidity (ntu)
Temp
EC (us/cm)
Salinity (ppt)
Sample taken?
Comments:

R75783/PR130417-5; V4 12 December 2016

SW2

SW3

SW4
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Appendix 5
Temporary Culvert Crossing Detail
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