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1.INTRODUCTION
1.1 ESCP Overview

Gallagher Environmental (GE) was commissioned by Colliers to prepare an Erosion & Sediment
Control Plan (ESCP) for the proposed 'Riverbend — Bulk Earthworks' development located at
Jimboomba.

The purpose of the ESCP is to define the overall erosion hazard of the proposed earthworks and to
provide appropriate management strategies in order to ensure adverse effects on the environment
from soil erosion are mitigated during the construction phase of the development. Furthermore, the
ESCP has been prepared with reference to the IECA (2008/2018) Best Practice Erosion and Sediment
Control Guideline ('IECA Guidelines’) to assist the Civil Contractor in meeting their overarching
environmental obligations.

The ESCP is divided into sections describing: the physical characteristics of the site; an assessment of
the soil erosion potential; and subsequent management strategies to be employed during the
construction phase of the development.

1.2 Aims & Objectives

The site ESCP shall provide a framework to ensure that the potential sediment and erosion impacts
of the proposed development are appropriately managed throughout the construction phase.

Moreover, the objectives of the ESCP are to ensure the following:

e All reasonable and practical sediment and erosion control measures are taken to prevent or
minimise the likelihood of environmental harm;

e  Construction activities are undertaken without adverse environmental impacts on-site or on
adjacent or downstream areas; and

e  Construction activities are undertaken without causing nuisance to neighbouring residents.

1.3 ESCP Timeframe

The ESCP is intended to cover the construction phase of the development.

Hold Point: Prior to earthwork disturbance for any section of the works, the Contractor must install
applicable erosion and sediment controls prior to further earthworks, excluding limited and necessary
clearing for ESC control installation.

1.4 Responsibility for Implementation

The Civil Contractor is responsible for the implementation of the site ESCP during the construction
phase and the Civil Contractor's environmental representative(s) must be competent and experienced

in relation to the specific requirements of on-site environmental management.  All site staff are
responsible for ensuring that all construction-related activities are carried out in a manner that
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precludes or mitigates potential impacts in accordance with the ESCP. Furthermore, a copy of the
ESCP must be kept on site and available at all times during the construction phase.

1.5 ESCP Amendments

The ESCP is a flexible document that shall be modified in the event that site conditions change
significantly from those considered within the ESCP and as site knowledge and site construction and
engineering experience allows. This may be due to necessary changes in the construction schedule
and any unforeseen issues that may arise during construction activities.

This also includes difficulties that may arise in ensuring appropriative diversion of stormwater to
sediment basins, or clean stormwater diversion strategies that require alternative solutions during
evolving earthworks and construction.

In the event that a monitoring program detects a notable failure to achieve the required ESC
objectives, the source of the failure shall be appropriately investigated, including engagement of a
suitably-qualified professional (e.g. CPESC) where required, and the ESCP suitably modified to ensure
incidents do not recur.
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2. SITE DESCRIPTION

2.1 Proposed Disturbance

The total disturbance area of the proposed bulk earthworks package is approximately 85ha and the
development involves topsoil stripping and cut to fill bulk earthworks. No civil works are proposed,
and the disturbance areas shall be progressively re-topsoiled and stabilised with grass-seeding.

2.2 Slopes & Drainage

The slopes associated with the proposed bulk earthworks are generally very gently inclined to
moderately inclined with slopes generally ranging between 0.5% to 12%. The majority of the
proposed land disturbance is very gently inclined (<2%). The majority of the site drains towards a
centrally-located drainage line (ephemeral) that flows west to east. Slope and drainage features have
been examined as part of calculations presented in Section 3.1.

The proposed earthworks contain several non-contiguous disturbance areas, resulting in extensive
external catchment areas that shall be diverted during construction. These are examined as part of
calculations presented in Section 3.5.

2.3 Rainfall /Climate

As per Bureau of Meteorology (BoM) website online data for Brisbane (Location 040913), the wet
season in the project area begins in November through to March, as indicated below:

Location: 848913 BRISBANE
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Jan

Honth

040913 Mean rainfall mm?

_ Australian Government
Burean of Meteorology

The calculated annual rainfall erosivity factor based on the following equation:

R = 164.74(1.1177)5 x S06444 ;
where S is the 2 year ARI, 6 hour rainfall event (mm) = 12.0 mm/hr

The calculated R factor (annual) is 3105.
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2.4 Soil Types

A Dispersive Soil Management Plan (DSMP) was prepared for the development by Lambert &
Rehbein (2017). A review of borehole and soil dispersion data reveals eight (8) pertinent boreholes
in relation to the currently proposed earthworks (BH10, BH13, BH15 -BH20). Soil profiles exhibited
high uniformity of (Cl) silty sandy clay to (CH) silty clay B2 horizons (subsoils). These soils correspond
to light to heavy clay and silty clay soils in accordance with the Australian Soil Classification (ASC). In
accordance with Table E4 of the IECA Guidelines (2008), a K factor ranging of approximately 0.012 -
0.025 would represent the subsoil textures identified.

The DSMP study revealed the presence of soil sodicity moderate occurrence of dispersive subsoils.
Consequently, the site subsoil materials are assumed to be significantly dispersive and the K factor

has been increased by a minimum 20% in accordance with IECA (2008) Guidelines.

Overall, a conservative K-factor of 0.030 (refer below) has been adopted to represent the subsoils to
be disturbed and exposed during the construction phase.

(=5 cE23054R1a Page | 7
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Gallagher Environmental
Soil Water Environment SOIL: Medium-Heavy Clay (Silty)

Estimation of Soil K Factor
(Soils & Construction, 2004)

Soil Texture Sand (0.1 - 2.0mm) 25 %
- Fine Earth Fraction Fine Sand (0.02 - 0.Tmm) 5%
- Borelogs Silt (0.002 - 0.02mm) 15 %
Clay (<0.002mm) 55 %
Gravel (>2mm) <2 %
Structure Grade 1- Very fine granular (<Tmm)

2- Fine granular ( 1- 2mm)
3- Granular (2 - 10mm)
4- Blocky, platy or massive v

Permeability Grade 1- >130 mm/hr
2 - 60 to 130 mm/hr
3 -20to 60 mm/hr
4 - 5to 20mm/hr

5-1to 5mm/hr v
6 - <1Tmm/hr

Organic Matter Topsoil (assumed) 20 %
Subsoil (assumed) 0.0 % v
Laboratory Result - %

Soil Dispersion Factor Dispersive +20 % v
Slightly Dispersive +10 %
Non-Dispersive 0%

Calculated K Factor _

Safety Factor (+) +5 %

Estimated K Factor m

&Mda”o\,jiw‘/

Glen Gallagher CPESC No. 8346

100 20 80 70 60 50 40 30 20 10 0
Sand 20-2,000 um (%)
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3. ESC DESIGN METHODOLOGY

3.1 Soil Erosion Hazard Calculations

The catchment details and soil erosion hazard calculations for the ‘worst-case’ bulk earthworks
phase are shown in Table 1 below. Overall, a conservative C-factor of 1.0 has been used to represent
all disturbed soil surfaces and the default P (control practice) factors of 1.3 for construction phase
has also been utilised. It should be noted that the catchment areas (ha) and LS, C and P factors
represent the largest areas and ‘worst-case’ characteristics respectively during disturbance.

Table 1: Catchment Soil Loss Rates (>0.1ha)

Catchment I(\l::? Fal-tsor Facc::tor FacPtor I;S:::r:'it:? CEI::sicf?c:tt::L ﬂ::;::
(ULEND) Class
C-1 0.27 (S_O%ngom 1.0 13 65 Type 3 Very Low
c-2 2.7 (Z_S%Ogggom) 10 13 64 Type 3 Very Low
C-3 <13.1 (2.0%0g180m) 1.0 13 49 Type 3 Very Low
C-4 <45.5 (1'5%0‘63@08%) 1.0 1.3 36 Type 3 Very Low
C-5 16 (7'00/;'@72680@ 10 13 213 Type 1 Low
C-6 25 (1.5% o 50m) 1.0 13 36 Type 3 Very Low
c-7 3.4 0% o som) 10 13 49 Type 3 Very Low
C-8 49 (1_5%0';080@ 10 13 36 Type 3 Very Low
C-9 021 ionesm 10 13 174 Type 2 Low
c-10 0.40 i 0%0'(;915@ 10 13 108 Type 2 Very Low
c-11 012 2.00;'3@92%) 10 13 168 Type 2 Low
c-12 0.85 a 2%1'@;215@ 1.0 13 136 Type 2 Very Low
c-13 1.15 80% o 20m 10 13 100 Type 1 Very Low
C-14 04 (G_S%OéBSOm) 10 13 106 Type 2 Very Low
c-15 0.5 65% o 30m) 1.0 13 106 Type 2 Very Low
C-16 0.75 - 1@0?;0@ 10 13 131 Type 2 Very Low
c-17 0.17 (8.0%0'§>815m) 1.0 13 82 Type 2 Very Low
c-18 0.21 (11%1'@2015@ 10 13 121 Type 2 Very Low
C-19 019 it sm 10 13 151 Type 2 Very Low
C-20 0.65 - ‘g‘;()m) 10 13 50 Type 3 Very Low
c-21 9.7 (3'5%0'(;880@ 10 13 94 Type 1 Very Low
c-22 0.75 (3_5%0'(2,86%) 10 13 82 Type 2 Very Low
C-23 0.23 5 0@620m) 10 13 82 Type 2 Very Low

" RUSLE: A = RK.LS.C.P; where R = 3105 for Jimboomba, K Factor = 0.030
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The overall soil loss rate for the bulk earthworks phase (from weighted mean above) is calculated
as ~55 t/ha/yr. A relationship between qualitative categories and the quantitative values for the
construction phase (i.e. [IECA Guidelines Table 3.1) is defined in Table 2 below.

Table 2: Erosion Hazard Categories (construction phase)
Calculated Soil Loss

Soil Loss Class (t/ha/yr) Erosion Hazard
1 <150 Very Low
2 151-225 Low
3 226-350 Low-Moderate
4 351-500 Moderate
5 501-750 High
6 751-1500 Very High
7 >1501 Extreme

In accordance with IECA Guidelines, the Soil Loss Class for the proposed development is ‘Class 1
and therefore considered to be ‘very low’ risk.

3.2 Erosion & Sediment Control Techniques
The calculated soil losses and associated erosion risks for each identifies catchment determines the

minimum sediment control standard in accordance with the IECA Guidelines, as shown in Table 3
below:

Table 3: Sediment Control Standards

Sediment Sub- Calculated Applicable
. Default .
Control Catchment Soil Loss Control Measures Site
Technique Size (ha) (t/ha/ha) Catchments
0.25 - 1.0ha >150 . i C-5
Sediment basin
1 (in accordance with IECA
>1.0ha >75 design standards) C-13, C-21
0.10 - 75 C-9, C-11, C-17 to C-19,
0.25ha > Sediment basin C-23
5 (less than design
standard), rock filter dam,
025-10ha 75-150 mulch filter berm C-10,C-12, C-14 to C-16,
Cc-22
<0.10ha All Cases . .
sediment fences, coir logs
3 sediment traps/check

C-1to C-4, C-6 to C-8,

. , field inl i
>0.10ha <75 dames, field inlet protection .20

(=5 cE23054R1a Page | 12



Gallagher Environmental EROSION & SEDIMENT CONTROL PLAN (ESCP)
Soil Water Environment RIVERBEND BULK EARTHWORKS, JIMBOOMBA

N.B. Given the large areas of catchments C-3 (up to 13.Tha) and C-4 (up to 45.5ha), it is recommended
that HES Basins (without the safety factor) be utilised for an upgraded ESC Strategy from the designated
‘Type 3’ controls in these catchments.

Consequently, it is proposed to utilise the following primary control measures for each identified
sub-catchment:

e Implementation of a stabilised entry/exit structure for site access;
e Clean water diversion bunds constructed for the external stormwater catchments;

e For catchments, C-5, C-13 and C-21: Implementation of ‘Type 1' HES sediment basins and
stormwater diversion structures (e.g. diversion bunds) to appropriately divert on-site
stormwater flows to the sediment basins;

e For catchments C-3 and C-4, an upgraded HES sediment basin control (without safety factor),
including diversion structures;

e For remaining ‘Type 2’ and ‘Type 3' catchments, the implementation of mulch filter berms on
site disturbance boundaries that receive stormwater flows;

e Additional Rock Filter Dams for catchments C-11, C-12 and C-16;

e Lateral catch drains placed along the contour at specified intervals within inactive earthwork
areas and in other areas prior to all forecast rainfall events, in order to maintain the effective
slope lengths during bulk earthworks;

e Stabilisation of earthworks areas reaching final levels within the specified thirty (30) day
timeframe.

The location of ESC controls, construction sequencing and detailed design notes are provided in
Appendix A (ESC Layout Plan).

The specific location of additional ESC controls to suit evolving earthworks and in accordance with
the required ESCP management principles shall be updated by the Contractor on a regular basis.

All controls identified on the Contractor's Erosion and Sediment Control Plan shall be installed in
accordance with the ESC Standard Drawings and manufacturer or suppliers’ specifications.

ESC Standard Drawings for all of the require ESC controls are provided in the IECA (2008) Guidelines
— Book 6 and also located at the following web link:

https://www.austieca.com.au/publications/book-6-standard-drawings

3.3 Sediment Basin Design
3.3.7 Sediment Basin Type

The IECA Guidelines (2018) provide the following sediment basin types, as per Table 4 below:

(=5 cE23054R1a Page | 13
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Table 4: Sediment Basin Types

Sediment Basin Type Soil and/or Catchment Conditions
Type A’ >12-month soil disturbance duration within the drainage catchment
Type B’ <12-month soil disturbance duration within the drainage catchment
Type C <33% of soil <0.02mm and <10% dispersive

1 Alternative measures such as batched (enlarged) sediment basins may be implemented in lieu of Type A or B basins
where it can be shown that such measures will achieve a commensurate performance outcome (i.e. at least 80% of the
annual average runoff volume can achieve the Water Quality Objectives (WQO's).

3.3.2 HES Basin Sizing

The ‘Type B' HES sediment basin design in accordance with the IECA Guidelines (2018) are detailed
in the following worksheets.

Settlement Coefficients (Ks) of 8,000 and 6,000 (i.e. without safety factor) have been utilised. Jar
Settlement testing shall be required at the commencement of construction to validate the use of this
Ks Factor. The Ks factor shall be increased (and basin sizes increased) where required, as governed
by the results of the Jar Settlement test.

(=5 cE23054R1a Page | 14
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Gallagher Environmental EROSION & SEDIMENT CONTROL PLAN (ESCP)
Soil Water Environment RIVERBEND BULK EARTHWORKS, JIMBOOMBA

3.3.3 Weir Spillway Design

For the sediment basins, it is proposed to provide an emergency spillway (outlet) to accommodate
the 20yr ARI flows. In accordance with IECA Guidelines, this is the equivalent requirement for site
disturbances with <12 months’ duration. If longer duration’s are proposed, the weir spillway design
shall require review and update to comply with the IECA Guideline requirements.

The discharge calculations are provided in Table 5 below. Time of concentrations (Tc) were
calculated assuming a conservative Horton's roughness value (n) of 0.028 for bare soil (IECA
Guidelines).

Table 5: Discharge Calculations

Se;;:::nt Area (ha) I;)a(zs:\?arlll Cor-{:fr;i:izfnt Disc(l:;rge
Intensity (C20)

1 1.6 10 174 mm/hr 0.74 0.57 m3/s

2 1.15 11 168 mm/hr 0.74 0.40 m3/s

3 9.7 17 141 mm/hr 0.74 2.80 m3/s

4 <13.1 20 130 mm/hr 0.74 3.48 m3/s

5 <455 25 118 mm/hr 0.74 10.87 m3/s

The resultant water depths based on the nominated weir lengths are provided in Table 6 below:

Table 6: Weir Spillway Design

Sediment Basin Minimum Depth of Water Total Weir
Weir Width over Weir Depth
1 6.3m 0.15m 0.30m
2 4.5m 0.15m 0.30m
3 13.8m 0.25m 0.40m
4 17.0m 0.25m 0.40m
5 31.6m 0.35m 0.50m

It is considered that a weir freeboard of 150mm shall be acceptable provided all fill batters are
instated in accordance with the project geotechnical requirements (i.e. minimum 95% compaction
at ~OMC) and appropriately certified by the Geotechnical Testing Authority (GTA). Otherwise, the
weir freeboard shall need to be increased to 300mm to comply with the IECA (2008) Guidelines if
fill materials are utilised at the weir location.

3.4 Dirty Water Diversion Bunds

In accordance with the IECA Guidelines Table A1, water diversion structures shall be required to divert
stormwater the 2yr ARI flows (<12 month operation).

For these bunds, conservative catchment grades immediately adjacent to and perpendicular to the
proposed bund locations and conservative grades along the proposed bund flow paths were
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examined. The minimum required dimensions of the diversion bunds to safely contain the modelled
catchment flows in accordance with the equation for ‘Asymmetric Triangular’ V-drains (IECA
Guidelines, 2008) are detailed in Table 7 below. A manning’s roughness (n) value of 0.02 for dirty
water bunds were also utilised. The results include an additional ~150mm freeboard in accordance
with IECA Guidelines (2008).

Table 7: Minimum diversion bund dimensions
Perpendicular

Diversion . Top
Grade of Bund Grade Catchment Area Height Width  Side Slope  Stabilisation
Upslope Area o (m)
9 (%) (m)
(%)
<0.6ha 0.30 0.30
0.6 —3.0h 0.40 0.40 sandbags
.6 —3.0ha 4 4 .
<5% >0.5% SHAV 15((r)nax. helg;(;c
3.0 - 5.5ha 045 045 mm) @I m
Intervals
5.5-7.0ha 0.50 0.50
<0.5ha 0.25 0.25
0.5-1.7h 0.30 0.30 sandbags
5-17ha . . :
<5% >3.0% SHAV (max. height
1.7 - 3.0ha 035 035 150mm) @I 40m
Intervals
3.0 - 6.0ha 0.40 0.40
<0.25ha 0.30 0.30
0.25 -0.45h 0.35 0.35 sandbags
.25 -0.45ha . . :
<10% 50.25% SHAV (max. height
045-15ha 040 040 150mm) @I 40m
intervals
1.5-3.5ha 0.50 0.50
<4.0ha 0.30 0.30 Sandbags
(max. height
[o) o) _ .
<1% >0.5% 4 - 15ha 0.40 0.40 2H:1V 150mm) @ 40m
15 - 30ha 0.45 0.45 intervals

For additional sediment trapping, sandbag check dams (maximum height of 150mm) shall also be
placed along the base of each dirty-water diversion structure/bund at 40m intervals, wherever
practicable.

If diversion channels are to be utilised in lieu of diversion banks, the required dimensions shall either
be calculated in accordance with IECA Guideline requirements, or alternatively using the conservative
diversion channel design tool (refer ESCP - Appendix A), that assumes 0.3m base width, 2H:1V batters,
a 150mm freeboard and geofabric-lining for up to 2.0ha catchment areas.
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3.5 Clean Water Diversion
In accordance with the IECA Guidelines (2008), clean water diversion structures shall be required in

order to divert the external catchment from proposed disturbance areas for the 2yr ARI flows (<12
month operation). Peak flow calculations are shown in Table 8 below.

Table 8: Peak Flow Discharge Calculations

Soorien e il cosficens (I O
Intensity (C10)

C1 6.8 32 min 62 mm/hr 0.70 0.85 0.70m3/s
c2 45 26 min 70 mm/hr 0.70 0.85 0.52m?3/s
c3 1.1 23 min 75 mm/hr 0.70 0.85 0.14m3/s
c4 1.9 24 min 73 mm/hr 0.70 0.85 0.23m3/s
C5 2.7 27 min 69 mm/hr 0.70 0.85 0.31m3/s
C6 5.3 31 min 64 mm/hr 0.70 0.85 0.56m3/s
c7 18.1 40 min 55 mm/hr 0.70 0.85 1.65m3/s
C8 4.4 25 min 71 mm/hr 0.70 0.85 0.52m3/s
c9 0.6 14 min 94 mm/hr 0.70 0.85 0.09m3/s
c10 8.5 25 min 72 mm/hr 0.70 0.85 1.01m3/s
C11 1.8 23 min 75 mm/hr 0.70 0.85 0.22m3/s
c12 2.8 26 min 70 mm/hr 0.70 0.85 0.32m3/s
C13 6.4 28 min 68 mm/hr 0.70 0.85 0.72m3/s
C14A 14.3 30 min 65 mm/hr 0.70 0.85 1.54m3/s
C14B 432 48 min 50 mm/hr 0.70 0.85 3.57m3/s
C15 4.4 22 min 73 mm/hr 0.70 0.85 0.53m3/s
Cc16 2.4 23 min 75 mm/hr 0.70 0.85 0.30m3/s

For the use of diversion bunds, conservative catchment grades immediately adjacent to and
perpendicular to the proposed bund locations and conservative grades along the proposed bund
flow paths were examined. The minimum required dimensions of the diversion bunds to safely
contain the modelled catchment flows in accordance with the equation for ‘Asymmetric Triangular’
V-drains (IECA Guidelines, 2008).

The results include an additional ~150mm freeboard in accordance with IECA Guidelines (2008) and
are detailed in Table 9 below.
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Table 9: Minimum Diversion Bund Dimensions
Height Top Width

Diversion Bund (m) (m) Side Slope Stabilisation
C1 0.50 0.50 2H:1V
c2 0.50 0.50 2H:1V
a3 0.35 0.35 2H:1V
C4 045 045 2H:1V
c5 0.45 0.45 2H:1V
C6 0.50 0.50 2H:1V
c7 0.70 0.70 2H:1V _ Ensure suitable
soil compaction of the bund
C8 0.45 0.45 2H:1V
9 0.35 0.35 2H:1V
Cc10 0.60 0.60 2H:1V &
i 040 0.40 2H:1V Secured Geofabric
C12 0.45 0.45 2H:1V
Cc13 0.60 0.60 2H:1V
C14A 0.70 0.70 2H:1V
C14B 0.75 0.75 2H:1V
C15 0.50 0.50 2H:1V
C16 0.45 0.45 2H:1V

The flow path of the external clean water diversion bunds shall require stabilisation (e.g. secured
geofabric).

3.6 Stabilisation Requirements

Specific stabilisation requirements for the site are formulated in accordance with Table 10 below:

Table 10: Site Stabilisation Requirements
Advance . Stabilisation

Erosion Soil Loss e Max.. t‘iay? to Min of Earth Batters Stabilisati.on
Hazard Class (t/ha/yr) (weeks) stabilisation % cover (>6H:1V) of Stockpiles
Very Low <150 8 30 60%

Low 151-225 8 30 70%

Moderate 226-500 6 20 70% v
High 501-1500 4 10 75% v v
Extreme >1501 2 5 80% v v

In accordance with the IECA Guidelines for ‘Soil Loss Class 1' (i.e. very low risk), the following
stabilisation requirements are considered applicable for the proposed earthworks, wherever
practicable:
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e All reasonable and practicable steps are taken to apply best practice erosion control
measures to completed earth works, or otherwise stabilise such works, prior to anticipated
rainfall — including existing unstable, undisturbed, soil surfaces under the management or
control of the construction works;

e All disturbed soil surfaces (including all batters) shall be stabilised with minimum 60%
equivalent grass cover (C Factor <0.1) within 30 days of completion of works (i.e. finish level)
within any area of the work site;

e  Unfinished earthworks are suitably stabilised if disturbance is expected to be suspended for
a period exceeding 30 days;

e The use of stabilisation products (including hydromulch, seeding, chemical stabiliser/soil

binders, geofabric/blankets) shall conform to IECA (2008) or manufacturer's’ minimum
standards.
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4 MONITORING & REPORTING
4.1 ESC Monitoring & Reporting

The Civil Contractor shall undertake routine inspections of all ESC measures and site discharge points,
as follows:

e Within 24 hours of anticipated rainfall;

° Within 18 hours of a rainfall event;

e On adaily basis when rainfall is continually occurring; and

e On aweekly basis for other times during construction activities.

The Contractor shall install a proprietary rain gauge and keep a record of the rainfall depth (mm) of
each rainfall event, and where possible duration of the rainfall event. A ‘rainfall event’ shall be defined
as >15mm/24 hour period.

The routine ESC inspections shall include all drainage control structures, erosion and sediment control
measures employed on-site, vehicle movement routes/carparks, material storage areas and all site
discharge points to ensure they are serviceable in readiness for the next rainfall event.

The routine inspections shall be undertaken by the Contractor. The Contractor shall utilise their own
internal documentation/pro forma's for inspection and non-compliance reporting.

The Civil Contractor shall also document and record the timing of completed (finished level) earthworks
and subsequent soil stabilisation timeframes to ensure the requirements are met wherever practicable.

4.2 Water Quality Monitoring & Requirements
The water quality objectives for HES basin discharge is as follows:

e 80% of the average annual runoff volume of the contributing catchment treated (i.e.
80% hydrological effectiveness) to <50mg/L Total Suspended Solids (TSS) and pH in the
range of 6.5-8.5;

e Qils & grease — no visible films or odour; and

e  Litter — no visible litter washed from the site.

N.B. A qualified Environmental Consultant may be engaged to establish a turbidity-total suspended
solids correlation based on a minimum of five (5) samples in the 20 — 150 mg/L range to enable turbidity
monitoring (field-based) to replace suspended solids monitoring (laboratory-based).

Water within the HES basin shall undergo "active treatment’ treated using a Floc Box™ (or similar) and
operated in accordance with the manufacturers procedures and requirements. Indicative treatment
rates shall be based on jar testing undertaken at the commencement of construction.

With regards to the required pH adjustment, ‘passive’ application of alkalinity products (e.g. ag lime

placed in drains and in forebay) may also be a suitable alternative, in consultation with a qualified
and suitably experienced Environmental Consultant.
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Water quality testing shall be undertaken during all HES basin discharge events (i.e. daily during
discharge).

Prior to the controlled discharge of any water (i.e. dewatering activities) from the site during
construction, water sampling shall be undertaken to ensure the following water quality objectives
are achieved:

e Water pH between 6.5 - 8.5;

e Total suspended solids < 50 mg/L, or Turbidity <50 NTU;
e Qils & grease — no visible films or odour; and

e Litter — no visible litter washed from the site.

If water treatment is required to meet the water quality objectives prior to controlled discharge, the
application of neutralising agent (e.g. hydrated lime or sodium bicarbonate) to raise water pH and
the application of flocculant to reduce suspended solids levels may be used. If a pump is used to
decant a waterbody, the intake pipe must not be allowed to rest on or near the settled sediment.
Decanting must cease prior to settled sediments being drawn into the intake pipe.

All water quality monitoring reports shall be prepared and retained at the site office and made
available to Statutory Authorities upon request. The Civil Contractors’ staff will be informed of all
water quality monitoring obligations during the site induction.

4.3 Non-Conformances

The Contractor’s Site Manager shall identify any non-conformances with the requirements of this
document. Appropriate corrective actions shall be implemented to ensure non-conformances do not
recur. Consultation with relevant authorities shall be undertaken where necessary, or as directed by
the Superintendent (i.e. Supervising Engineer) or Environmental Consultant (i.e. CPESC). Corrective
actions shall be undertaken within 24 hours wherever practicable or as agreed with the Construction
Superintendent.

In the event that a monitoring program detects a notable failure to achieve the required ESC
objectives, the source of the failure shall also be investigated and the ESCP suitably modified to
ensure incidents do not recur. The Non-Conformance Report must include but not be limited to i)
details of the nature and cause; and ii) details of the required corrective actions. The Contractor shall
utilise their own internal documentation/pro forma.

4.4 Environmental Duties

The Environmental Protection Act (EPAct) 1994 specifies that one must not carry out an activity that
causes, or is likely to cause environmental harm unless all reasonable and practicable measures are
taken to prevent or minimize harm. This principle is referred to as the 'The General Environmental
Duty'. The EPAct also aims to protect the environment by directing all personnel to review and where
possible, adopt better environmental management practices.

In addition, The EPAct makes it a duty on all citizens undertaking an activity to notify the

‘Administering Authority’ as soon as they become aware of the occurrence of material or serious
environmental harm relating to that activity. This principle is referred to as ‘The Duty to Notify'. This

(=5 cE23054R1a Page | 26



Gallagher Environmental EROSION & SEDIMENT CONTROL PLAN (ESCP)
Soil Water Environment RIVERBEND BULK EARTHWORKS, JIMBOOMBA

provision is to help establish a culture of environmental stewardship in the community where
problems are reported before they cause irreparable harm to the environment.

4.5 Incidents & Emergencies

The Developer and any person appointed by the Developer (e.g. Contractor) as having responsibility
for a control strategy set out in this ESCP have clearly defined responsibilities under the
Environmental Protection Act 1994 to report any incidents likely to cause environmental harm within
24 hours of becoming aware of the breach. If there is any doubt over any particular incident, advice
should be sought from the Administering authorities and/or DEHP Guideline 'EM467'.

(= GE23.054R1a Page | 27



Gallagher Environmental EROSION & SEDIMENT CONTROL PLAN (ESCP)
Soil Water Environment RIVERBEND BULK EARTHWORKS, JIMBOOMBA

5 ESCP CERTIFICATION

This ESCP has been prepared with reference to the IECA (2008/2018) Best Practice Erosion and
Sediment Control Guideline to assist the Developer and their agents (e.g. Civil Contractor) in meeting
their overarching environmental obligations under the Environmental Protection Act (1994) and
Environmental Protection (Water) Policy (2009).

All relevant control measures and procedures are to be supplemented with appropriate monitoring
and maintenance and may typically include the provision of additional controls or modifications to

suit the evolving site conditions during the construction phase.

Yours faithfully,

6.1/&651“53100‘/

Glen Gallagher BScApp(Env Sc)(Hons) MEIANZ CPESC No. 8346
Principal Environmental Scientist | Gallagher Environmental
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APPENDIX A:
ESCP - DRAWINGS & NOTES
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Gallagher Environmental EROSION & SEDIMENT CONTROL PLAN (ESCP)
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APPENDIX B:
STANDARD DRAWINGS
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