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1.INTRODUCTION

1.1 ESCP Overview

Gallagher Environmental (GE) was commissioned by Calibre Group to prepare an Erosion & Sediment
Control Plan (ESCP) for the proposed land clearing works located at ‘Riverside Jimboomba’, accessed
via Teviot Road, Jimboomba.

The purpose of the ESCP is to define the overall erosion hazard of the proposed land clearing works
and to provide appropriate management strategies in order to ensure adverse effects on the
environment from soil erosion are mitigated during the clearing phase of the development.
Furthermore, the ESCP has been prepared with reference to the /ECA (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, including detailed laboratory results; and subsequent management
strategies to be employed during the land clearing phase of the development.

1.2 Scope of Study
The scope of the study included:

e Review of initial desktop information, sampling and laboratory analysis of samples
recovered from ten (10) locations for the purposes of soil erosion hazard testing;

e A detailed desktop review of the proposed development area and site inspection by
qualified GE staff; and

e The detailed interpretation and analysis of the data obtained and comment on relevant
recommendations.

Furthermore, the investigation, field and laboratory testing and interpretation were carried out in
general accordance with the following documents and standards:

e Best Practice Erosion & Sediment Control - Books 1, 2 & 3 (IECA, 2018);

e Urban Stormwater Quality Planning Guidelines (DEHP, 2010);

e Soils and Construction- Managing Urban Stormwater (Landcom NSW, 2004);
e Australian Soil & Land Survey Field Handbook (McDonald et. al., 1998);

e AS1289 Testing of Soils for Engineering Purposes; and

e Australian Soil Classification (Isbell, 2016).

1.3 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 land clearing phase.
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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 land clearing activities are undertaken without adverse environmental impacts on-site or on
adjacent or downstream areas; and

e Land clearing activities are undertaken without causing nuisance to neighbouring residents.

1.4 ESCP Timeframe
The ESCP is intended to cover the proposed land clearing phase of the development.

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

1.5 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
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.

1.6 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 experience allows.
This may be due to necessary changes in the land clearing schedule and any unforeseen issues that
may arise during land clearing activities.

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 land clearing is approximately 260ha and is anticipated
to be undertaken in multiple clearing phases and progressive stabilisation. The clearing works shall
not involve topsoil stripping or bulk earthworks, however the process of land (vegetation) clearing
including the use of heavy machinery (e.g. bulldozer) shall increase the exposure of the surface
(topsoil) materials. This increases soil erosion rates from these areas during rainfall events until
rehabilitation with grass cover.

2.2 Geology

Based on the Department of Mines 1:100,000 geological series maps, the site contains one (1)
predominant lithology as follows and also displayed in Figure 1 below:

e Jbmk -'Koukandowie Formation’ comprising ’lithofeldspathic labile and sublabile to
guatzose sandstone, siltstone, shale, minor coal, ferruginous oolite marker’ dating to the
Jurassic Period;

Figure 1: Regional eoI
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2.3 Slopes & Drainage

The slopes associated with the proposed land clearing are generally gently inclined, ranging between
1% - 12%. However, the majority of the proposed land clearing zones fall in the range of 4% - 9%.
The proposed clearing areas involve numerous sub-catchments, with the majority of the clearing
areas draining towards a centrally-located drainage line (ephemeral) that trends west to east.
However, some areas also drain toward either the northern and southern site boundaries.

2.4 Rainfall /Climate

As per Bureau of Meteorology (BoM) website online data for Logan (Location 040854), the wet season
in the project area begins in December through to March, as indicated in Figure 2 below:

Figure 2: Annual Rainfall Averages (BoM).

Location: 848854 LOGAN CITY HATER TREATHENT PLANT
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The calculated annual rainfall erosivity factor based on the following equation:

R = 164.74(1.1177)> x S06444;

where S is the 2 year ARI, 6 hour rainfall event (mm) = 13.8 mm/hr (refer Figure 3).

The calculated R factor (annual) is 3105.
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Figure 3: Rainfall Intensity Data for the site (BoM)
Intensity-Frequency-Duration Table

Location: 27.8255 152.975E Issued: 16/10/2019

Rainfall intensity in mmv/h for various durations and Average Recurrence Interval

Average Recurrence Interval

Duration 1 YEAR 2 YEARS 5 YEARS 10 YEARS 20 YEARS 50 YEARS | 100 YEARS |
5Mins 114 142 173 199 227 265 205
BMins 103 132 166 185 212 248 276
10Mins 844 108 136 152 174 204 227
20/Mins B2.4 80.0 101 113 130 152 169
30Mins 50.8 B5.2 823 92.4 106 125 139

Hr 338 434 55.0 61.9 713 83.8 935
2Hrs 21.0 27.0 343 387 44.6 52.4 58.5
3Hrs 15.6 20.1 255 287 33.1 38.9 43.4
BHrs 9.31 12.0 15.2 171 19.7 231 258
12Hrs 5.62 7.23 9.23 10.4 12.0 142 1549
24Hrs 348 451 5.85 B.67 777 .24 10.4
48Hrs 213 230 373 431 5.08 613 6.0
T2Hrs 154 202 273 318 i 459 5.23
{Raw data: 44 58, 7.28, 2.05, 82 848, 13,68, 444, shew=0.15, F2=4.39, FE0=17.12) & Australian Government, Bureau of Meteorology
2.5 Soil Types

According to the Australian Soil Resource Information System (‘ASRIS’ - http://www.asris.csiro.au),
the broadscale mapping indicates the Chromosol and Kandosol soil orders featuring sandy loam (10-
20%) clay and loamy sand (<10% clay) A horizons (topsoil) respectively.

The field and laboratory assessment were in high agreement with the mapping data, with topsoil
texture types revealing little variation across the proposed clearing areas. Soil textures ranged
between loamy sand to light sandy loam with generally with single-grained or moderate soil structure
grade. The soils were also revealed as a very low soil dispersion risk (refer Section 3.0 below).
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3. LABORATORY RESULTS

Laboratory results undertaken in order to define soil dispersion potential are shown in the following
table and discussed in the following sections. The laboratory certificates are attached in Appendix C.
The site plan detailing borehole locations and pertinent laboratory results is provided in Drawing No.
GE19.078.D1.

Table 1: Soil Laboratory Results

Location el Emerson p 257 Interpretation
Texture Class (%)
BH10.0m Loamy Sand 8 54 1.0
BH20.0m _ H9ht 7 52 04
Sandy Loam
BH30.0m Loamy Sand 8 5.1 0.6
- strongly acidic pH

= BH400 Light
3 .Om Sandy Loam 7 5.2 0.6 _
@ anL_v h(t)a non-saline
2 BH50.0m . d'9L 7 5.3 07 5.1
5 anLy hfc)am non-sodic
N BH60.0m '9 7 54 0.4
o Sandy Loam .
T very low soil
< BH7 0.0m  Loamy Sand 7 5.2 13 dispersion risk

BH8 0.0m Loamy Sand 8 49 1.2 53

BH9 0.0m Loamy Sand 8 49 0.7

BH1000m _ 9Nt 7 5.1 06

Sandy Loam

3.1 Discussion

3.1.7 Emerson Class Tests
An Emerson number of 1 indicates a strongly dispersive soil, an Emerson number of 2 indicates a
high risk of significant soil dispersion; an Emerson number of 3 indicates a moderate risk of
significant soil dispersion; whilst an Emerson number ranging between 4 and 8 indicates a soil with

low to negligible dispersion tendencies.

Emerson Class testing undertaken on ten (10) topsoil (i.e. A horizon) samples revealed Class 7 - 8
characteristics indicating a very low soil dispersion risk.
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3.1.2 Soil pH

Soil pH is a secondary indicator in the estimation of soil dispersion hazard; where significantly
alkaline pH values (e.g. pH >8.0) can indicate a higher risk of soil sodicity and subsequent soil
dispersion. Conversely, strongly acidic samples (i.e. pH <5.5) can indicate high bio-available
aluminum that can help counter-act soil dispersion tendencies of sodium ions in the sail.

The obtained topsoil (i.e. A horizon) pH values of 49 — 5.4 are strongly acidic and indicate a
decreased risk of soil dispersion via high bio-available aluminum levels.

3.1.3 Soil Salinity

Soil salinity reflects the relationship between landscape hydrology, geology, soil properties and
vegetation. Soil salinity is also secondary indicator in the estimation of soil dispersion hazard. Soils
with mildly saline values (or relatively higher values to comparison soils) can sometimes indicate
higher levels of sodium and therefore can indicate a higher risk of soil sodicity and subsequent
soil dispersion.

However, the actual soil dispersion risk is determined by the relative balance of sodium in relation
to chloride levels within saline soils. Saline soils can often be sodic, but these soils will not show
indicators of sodicity. The salt content of the soil prevents dispersion of soil particles in high
enough concentrations. If this salt level falls below the requirement for soil stability even a small
amount of sodium can produce adverse effects. A combination of high sodium levels and overall
low salt will produce extremely poor physical conditions in soils associated with dispersive soils.

Soils that exhibit an ECe <4 mS/cm are considered to be non-saline.

The soil salinity classes are shown in Table 2 below.

Table 2: Salinity classes of soils (after Richards, 1954)
EC.
| mmen
Class (dS/m) Co ents

None <2 Salinity effects mostly negligible
Non-sali : .
on-saline Slight 5_4 Yields of very sensitive crops may be
affected
Moderate 4-8 Yields of many crops affected
Very 8-16 Only tolerant crops yield satisfactorily

Sali
alne Only a few very tolerant crops yield

High >16 satisfactorily

The calculated EC. (saturated) values for the topsoil materials ranged between 0.4 — 1.3 dS/m
indicating that the topsoil materials are non-saline. Therefore, these soils would not receive any
significant benefit from flocculation (i.e. counter-acting dispersion) due to inherent salinity levels.
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3.1.4 Soil Sodicity (ESP)

Sail Sodicity is a measure of exchangeable sodium in relation to other exchangeable cations and is
expressed as the Exchangeable Sodium Percentage (ESP). ESP is an important primary risk indicator
in the identification of dispersive soils. The common problems that may be encountered with sodic
soils are lower hydraulic conductivity (i.e. water logging), higher susceptibility to tunnel erosion and
severe gully erosion, poor aeration and reduction in plant-available water capacity and poor
leaching (i.e. build up of salts).

The tendency for soil dispersion usually increases with increasing ESP. Sodic soil layers (ESP >6)
may disperse and strongly sodic soils (ESP >15) usually do. The Australian sodicity classifications
are provided in Table 3 below:

Table 3: Sodicity classes of soils

Sodicity Classification ESP (%)
Non-sodic <6
Sodic 6-15
Strongly sodic > 15

Source: DPI (1993)

The ESP level of the topsoil (A horizon) samples were 5.1 — 5.3% indicating non-sodic soils.
3.1.5 Topsoil Nutrient Results

The topsoil (agronomic) test results, interpretation and recommendations in relation to optimum
plant growth for 'kikuyu pastures (general grass)' are detailed in Table 4 below.

Table 4: Agronomic Test Results

Guideline

Parameter Result Interpretation Treatment Rate
Level
Low.
pH (H.0) 49-54 5.5-80 Apply Ag. Lime
Calcium Low.
(meq/100g) 23 23.00 Apply Ag. Lime
Magnesium Satisfactory.
(meg/1009g) 22-28 21.00 No action required.
) . _ _ Low. Apply Ag. Lime
Ca: Mg Ratio 08-10 15-8 Apply Ag. Lime (calcium carbonate)
Low. at 3-4 tonnes / ha
CEC (meqg/1009) 6.7-74 >8 Application of Ag.Lime
will help raise CEC.
Aluminium 08-12 <1 Marginally Elevated.
(meq/100g) ) ) Apply Ag. Lime.
Sodium Satisfactory.
(base %) >1-53 <6 No action required.
EC(dS/m)  .05-0.09 <04 Satisfactory.

No action required.
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Sulphate (ppm) 10-50 >10 NOS:::iZ?iZZZ}e d
NOXEp':i:r:;)@Jen 4-7 220 Apply Nitlr-:;:h fertiliser 100 kg / ha
?Ohi.se%?((:)r:r;; <2 >15 App‘li/egcl)-s:)v;;‘orus 40 kg / ha
fertiliser
(::;;i I(;Jorg) 06-07 =06 NoS:ct;iZf:‘r:::z;ed. )

The recommended application rates including common ameliorant products are provided in Table 5
below. Given the relative homogeneity of soil results across the site, initial sections of cleared areas (e.g.
several hectare) can be observed to ascertain whether grass cover strikes in a manner that complies with
the thirty (30) day rehabilitation requirement (Refer Section 4.4) before applying the recommended
amelioration strategy.

Table 5: Recommended Amelioration Strategy

Ameliorant Treatment Rate

Ag. Lime 3 -4 tonnes per ha
o Nitrogen (N) 100 kg per ha
]
x = Phosphorus (P) 40 kg per ha
z £
& Potassium (K) -

An NPK fertilizer product should be chosen with the approximate NPK ratios similar to the
recommendations provided and the overall rate of the product calculated to ensure the minimum levels
of each element are attained.

Alternatively, N & P fertiliser products can be used separately and blended, with examples as follows:

e Urea (45% N): 220kg/ha is equivalent to the required 100 kg/ha of Nitrogen (N)
e Triple Superphosphate (20% P): 200kg/ha is equivalent to the required 40 kg/ha of Phosphorus
(P)

3.1.6 Soil K Factors

All sampled soil textures obtained during the site investigation were examined by a qualified
Environmental Scientist experienced in the Australian Soil Classification (Isbell, 2016).

On the basis of presumed worst-case soil textures (i.e. higher silt and fine sand content) observed, a
Soil K factor was estimated in accordance with the methodology presented within Soils & Construction
(2004), as detailed in the following K Factor worksheet. A conservative soil K (erodibility) factor of 0.024
has been used to represent the site topsoil materials.
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- CLIENT:  CALIBRE GROUP
ADDRESS : RIVERSIDE JIMBOOMBA

: JOBNO: GE19.078
Gallagher Environmental
Soil Water imen SAMPLE: A HORIZON

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

Soil Texture Sand (0.1 - 2.0mm) 67 % Sandy Loam ™
- Fine Earth Fraction Fine Sand (0.02 - 0.1Tmm) 8 % -Mod. Polyhedral Structure
- Field Results Silt (0.002 - 0.02mm) 12 % - Emerson Class 7-8
Clay (<0.002mm) 13 %
Gravel (>2mm) <5%
Structure Grade 1- Very fine granular (<1mm)

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 - 20 to 60 mm/hr v
4 -5 to 20mm/hr
5-1to 5mm/hr

6 - <Tmm/hr
Organic Matter Topsoil (assumed) 20 % v
Subsoil (assumed) 0.0 %
Laboratory Result -%
Soil Dispersion Factor Dispersive +20 %
Slightly Dispersive +10 %
Non-Dispersive 0% v
Calculated K Factor 0.022
Safety Factor (+) +10 %

Estimated K Factor m

Z

=¥ 64/\5alladfw/
\oresc

el Glen Gallagher CPESC No. 8346

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

4.1 Soil Erosion Potential

‘Soil erosion’ can be defined as one or a combination of the following forms (Witheridge and
Walker, 1996"):

. Wind Erosion — Soil movement, as a result of wind velocity and turbulence;

. Raindrop impact erosion - The impact of raindrops on bare soil surfaces or through a thin
film of surface water, resulting in the detachment of soil particles;

. Sheet erosion - The uniform removal of soil in thin layers from sloping land;

. Rill erosion — The removal of soil by water from small, shallow yet well defined channels
under concentrated overland flow;

. Gully erosion — An advanced stage of rill erosion where channels are larger and deeper
than rills;

. Stream bank erosion - This form of erosion in an urban environment often results from
changes in catchment hydrology; and

. Mass movement — When large areas of soil and rock slide or slip down steep slopes and

the movement of deep subsoils on slopes of various gradients during high rainfall periods.

Furthermore, Houghton and Charman (1986)? define ‘soil erosion potential’ as the susceptibility of
a parcel of land to the prevailing agents of erosion and is dependant on site-specific factors such
as climate, landform, soil erodibility, land use and land management factors.

4.2 Soil Erosion Hazard Calculations

The overall soil erosion hazard calculations for the entire land clearing phase are shown in Table 6
below.

The C Factor of 0.7 was estimated based on the likely soil disturbance (tree clearing; no
stripping/earthworks) in accordance with Section A6 of ‘Soils and Construction- Managing Urban
Stormwater’ (Landcom NSW, 2004), as shown in Figure 4 below:

! Witheridge, G. and Walker, R (1996) Soil Erosion & Sediment Control: Engineering Guidelines for
Queensland Construction Sites. The Institute of Engineers, Australia, Queensland Division. Brisbane.

2 Houghton, P.D. and Charman, P.E.V. (1986) Glossary of Terms used in Soil Conservation. Department of
Conservation and Land Management, Sydney.
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Figure 4: C Factor Estimation

A Legend

Soil recently disturbed, .. stripped or deeply cultivated

| —===5oil not recently disturbed, good root mass present
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% Grass Cover

The LS factor was based on a mean 8% grade at an arbitrary 80m slope length in accordance with
the IECA Guidelines (2018). The P Factor was estimated at 1.0 given the absence of earthworks and
the resulting track-walking up and across the slope due to heavy machinery.

Table 6: Catchment Soil Loss Rates

p LS R K Calculated

Location C Factor Soil Loss'

Factor Factor Factor Factor
(LED)

Site 0.7 1.0 2.05 3105 0.024 107
"RUSLE: A = RKLS.CP

The overall soil loss rate for the land clearing phase is calculated as 107 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 7 below.

Table 7: 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.
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4.3 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 (2018), as shown in
Table 8 below:

Table 8: Sediment Control Standards
Sediment Sub-

Calculated Example
Soil Loss (t/ha/ha) Control Measures

Control Catchment
Technique Size (ha)

025 —1.0ha >150 Sediment basins
1 (in accordance with IECA design
>1.0ha >75 standards)
0.10 - 0.25ha >75
> rock filter dam/weirs,
mulch filter berms
0.25-1.0ha 75-150
<0.10ha All Cases sediment fences, coir logs
3 sediment traps/check dams/windrows,
>0.10ha <75 field inlet protection

Given that the proposed land clearing shall be taken with progressive implementation of
vegetation stockpile windrows along the contour (i.e. significantly less than 1ha of cleared areas
exposed at any one time until ‘Type 3" windrows/controls are in place for that area) as primary
ESC control, it is proposed to set the stockpile windrows at required intervals (i.e. slope lengths)
to qualify for ‘Type 3’ controls at the <75 t/ha/yr requirement.

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 accesses;

e Progressive placement of ‘Type 3’ vegetation stockpile windrows along the contour and also
on the downslope boundary of the clearing/disturbance limit;

e  Where practicable, clearing shall be initiated on the top of each catchment and works to
progress downslope, in order to minimise upslope stormwater flows onto the disturbance
areas. Where this is not practicable, a stockpile windrow shall be placed on the upper clearing
limit to provide external stormwater flow retardance/diversion onto the clearing areas;

e 'Type 3’ grass buffer zones are also present downslope of significant areas of the proposed
land clearing zones;

e Stabilisation of land clearing areas within a thirty (30) day timeframe.

e Stabilisation of the minor land clearing areas located within the ephemeral waterway area
within a ten (10) day timeframe and a rock filter weir established at the downstream end of
disturbance.
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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, where
applicable.

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

4.3.1 Vegetation Windrow Implementation

Given that the proposed land clearing shall be taken with progressive implementation of
vegetation stockpile windrows along the contour (i.e. significantly less than 1ha of cleared areas
exposed at any one time until ‘Type 3’ windrows/controls are in place for that area) as primary
ESC control, it is proposed to set the stockpile windrows at required intervals (i.e. slope lengths)
to qualify for ‘Type 3’ controls at the <75 t/ha/yr requirement.

By back-calculating the required LS factor at various slope lengths in the RUSLE formula, the
following maximum slope lengths have been calculated for the varying slopes presented across
the land clearing areas (refer Table 9 below). However, a maximum 80m interval has been included
in accordance with the IECA Guideline (2018), despite increased intervals otherwise allowable for
very gentle (1 — 4%) gradients.

Table 9: Required Intervals for vegetation stockpile windrows placed along the contours

Mean Minimum Intervals
Gradient (Slope Lengths)

1-5% 80m

6% 70m

7% 60m

8% 45m

9% 35m

10% 30m

11% 25m

12% 20m

An example of the vegetation stockpile windrow and a grass buffer that are present from previous
clearing within the south-east corner of the site is shown in Plate 1 below:
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Plate 1: Existing Vegetation Windrow & Grass Buffer (previous clearing in south-east corner of site)

Placement of ‘Type 3’ vegetation stockpile windrows shall occur immediately on the downslope
boundary of the clearing/disturbance limit.

Stockpiled windrows of cleared vegetation shall be progressively shaped parallel to the site contours
at maximum spacing in accordance with Table 9 spacing requirements.

Where practicable, clearing shall be initiated on the top of each catchment and works to progress
downslope, in order to minimise upslope stormwater flows onto the disturbance areas. Where this
is not practicable, a stockpile windrow shall be placed on the upper clearing limit to provide external
stormwater flow retardance/diversion onto the clearing areas.

The windrows of stockpiled vegetation shall be placed in a firm and compact manner that provides
intimate contact between the ground surface and vegetation. The height of the windrows shall be
a minimum height of 1.0m with a minimum 2.5m width (i.e. in the direction of flow).

The stockpiled vegetation used for windrow construction can also be mulched prior to use.

A sediment fence may be used to substitute a vegetation stockpile windrow, as deemed required,

provided that all ESC requirements including the spacing requirements contained within Table 9 are
maintained (i.e. sediment fencing installed at same spacing as vegetation windrow requirements).
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4.4 Stabilisation Requirements

Specific stabilisation requirements for the site are formulated in accordance with Table 5 below:

Table 5: Site stabilisation requirements
Advance . Stabilisation

Erosion Soil Loss Clearin Max. days to Min of Earth Batters Stabilisation

Hazard Class  (t/ha/yr) 9 stabilisation % cover of Stockpiles
((EHO) (>6H:1V)

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% N v

Extreme >1501 2 5 80% N 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 land clearing (excluding
waterway areas), wherever practicable:

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 shall be stabilised with minimum 60% grass cover within 30 days
of completion of work within any area of the work site;

e Unfinished land clearing areas are suitably stabilised if disturbance is expected to be
suspended for a period exceeding 30 days.

The stabilisation technique shall typically include grass seeding. Stabilised areas shall be monitored on
a weekly basis (refer Section 5.1) until the stabilisation requirements have been achieved.

For areas with poor initial strike, specific advice shall be obtained by a suitably qualified and experienced
Landscape Consultant or Soil Scientist/Agronomist, including any additional irrigation requirements
and/or re-seeding required, cognisant of the time of year (e.g. rainfall/climate) of the stabilisation period.

4.4.1 Clearing in Ephemeral Waterway Areas

In accordance with Table I-10 of the IECA (2008) Guidelines, sporadic clearing required in the ephemeral
waterway area is considered a ‘moderate risk’ rating given the average monthly rainfall of the site (i.e.
~90mm) falls into the ‘45-100mm’ bracket. Therefore, the following stabilisation requirements are

considered applicable for the proposed clearing in waterway areas, wherever practicable:

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 —
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including existing unstable, undisturbed, soil surfaces under the management or control of the
construction works;

e  All disturbed soil surfaces shall be stabilised with minimum 80% equivalent grass cover within
10 days of completion of work within any waterway.

Given the limited nature of the land clearing in the waterway and that clearing in each area can be
initiated and completed (i.e. ready for stabilisation) within a <72hr timeframe, it is considered that the
disturbance is considered ‘a natural dry bed waterway where stream flows are possible’ - in where the
use of sediment weirs can be utilised in accordance with Table I-7 of the IECA (2008) guidelines.

Overall, the following strategy for clearing in the ephemeral waterways is as follows:

»  The Contractor is required to utilise short term (1 -7 day) forecasts in order to schedule these
works in dry weather;

* Once disturbance is initiated within any contiguous section of the waterway, works shall be
programmed to expedite the duration of disturbance in order to minimise potential exposure
to rainfall, and these works shall be completed within a <72 hour timeframe (i.e. <72 hours of
clearing undertaken at any one time, prior to stabilisation of each relevant area).

* All haul roads that pass through all channel/drainage lines shall be constructed with geofabric
layer overlain by gravel. The gravel shall be maintained where required to ensure clean water
conveyance. Low flow aggie pipes may also be installed;

*  Arock filter weir across the entire base width of the channel shall be implemented immediately
downstream of any contiguous section of the waterway disturbance and left in place until the
area has reached the ‘stabilisation requirements’;

» All disturbed soil surfaces shall be stabilised with minimum 80% equivalent grass cover within
10 days of completion of work within any waterway, or to full equivalent natural condition, as
determined by a CPESC or Environmental Engineer (RPEQ);

+  Stabilisation techniques typically include turf or turf re-enforced matting (TRM). Prior to each
phase of waterway clearing works, a CPESC or Environmental Engineer (RPEQ) shall be engaged
to determine the stabilisation techniques to be utilised based on the slope/grade of channel
and banks, and the time of year (e.g. rainfall/climate) of the stabilisation period;

» Stabilised areas shall be monitored on a weekly basis (refer Section 5.1) until the stabilisation
requirements have been achieved. For areas with poor initial strike or failure, specific advice shall
be obtained by a suitably qualified and experienced Landscape Consultant or Soil
Scientist/Agronomist, including any additional irrigation requirements and/or re-seeding
required, cognisant of the time of year (e.g. rainfall/climate) of the stabilisation period.

The requirements for the proposed clearing are also contained in Drawing No. 19.078.D4a (Appendix
A). This drawing may be continually updated by the Consulting Engineer, in consultation with a CPESC
or Environmental Engineer (RPEQ), where required.
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5. MONITORING & REPORTING
5.1 ESC Monitoring & Reporting

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

e Within 24 hours of anticipated rainfall;

e Within 18 hours of a rainfall event;

¢  On a daily basis when rainfall is continually occurring; and
e On a weekly basis for other times during clearing 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 215mm/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.

All areas undergoing stabilisation shall be inspected on a weekly basis until the stabilisation
requirements (refer Section 4.4) have been achieved.

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.

5.2 Water Quality Monitoring & Requirements

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 < 60 NTU;
e Oils & grease — no visible films or odour; and

e Litter — no visible litter washed from the site.

Water quality monitoring results shall be retained at the site office and made available to Statutory
Authorities upon request.

The Contractors’ staff will be informed of all water quality monitoring obligations during the site
induction.

Given the proposed nature of activities (land clearing only), controlled water quality discharge is
considered unlikely to be required.
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5.3 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.

5.4 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
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.

5.5 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".

Relevant contact details are as follows:

1 Logan City Council (ICC)
P: (07) 3412 5269

2 Department of Environment and Heritage Protection (DEHP)
P: 1300 130 372
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6. ESCP CERTIFICATION

This ESCP has been prepared with due reference to the IECA (2018) Best Practice Erosion and Sediment
Control Guideline to assist the Developer and their agents (e.g. 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 clearing phase.

Yours faithfully,

méaliajfw/

Glen Gallagher BScApp(Env Sc)(Hons) MEIANZ CPESC
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)
Soil Water Environment RIVERSIDE JIMBOOMBA — CLEARING PHASE

APPENDIX B:
STANDARD DRAWINGS
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Gallagher Environmental EROSION & SEDIMENT CONTROL PLAN (ESCP)
Soil Water Environment RIVERSIDE JIMBOOMBA — CLEARING PHASE

APPENDIX C:
LABORATORY CERTIFICATES
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! CLIENT : CALIBRE GROUP
ADDRESS : RIVERSIDE JIMBOOMBA

: JOB NO : GE19.078
Gallagher Environmental TEST DATE: 16120
Soil Water Environment WATER: DISTILLED

Emerson Class Test Certificate
(Method: AS1289 3.8.1)

Figure 1. Determining the Emerson Class Number of Aggregates

Immerse air-dry agaregates in waler
|

Staking Ma slaking
| |
I | 1 I 1
Complete dispersaon Some dispersion Mo dispersion Swelng No sweling
{Class 1) (Class 2} (Class 7) (Class 7) (Ciass 8)
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Sample Emerson Class
BH1: 0.0m
BH2: 0.0m
BH3: 0.0m
BH4: 0.0m
BH5: 0.0m
BH6: 0.0m
BH7: 0.0m
BH8: 0.0m
BH9: 0.0m
BH10: 0.0m
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- CLIENT : CALIBRE GROUP
ADDRESS : RIVERSIDE JIMBOOMBA

JOB NO ; GE19.078
Gallagher Enwronmental TEST DATE:  16.1.20
Soil Water Environ WATER: DISTILLED

pH & Electrical Conductivity (EC)
Test Certificate
(Soil Chemical Methods - Rayment & Lyons, 2010 )

Sample pHs EC;.5 Texture Estimated
(dS/m) Factor Ece
BH1:0.0m 54 0.07 14
BH2: 0.0m 5.2 0.03 14
BH3: 0.0m 5.1 0.04 14
BH4: 0.0m 5.2 0.04 14
BH6: 0.0m 54 0.03 14
BH7: 0.0m 52 0.09 14
BHO:00m | 49 005 14
BH10: 0.0m 5.1 0.04 14
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