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22-0063/R3016 — DARWIN SHIP LIFT ESCP

1 SCOPE

Topo were engaged by Clough BMD JV to develop a CPESC certified Erosion and
Sediment Control Plan (ESCP) for works associated with construction of the Darwin
Ship Lift Project.

1.1 GUIDELINES

This ESCP has been prepared in accordance with the following documents:

Environmental Assessment Act 1982

Waste Management and Pollution Control Act 1998

Soil Conservation and Land Utilisation Act 1969

Best Practice Erosion and Sediment Control (IECA, 2008) and Appendix B
(IECA, 2018)

DIPL Standard Specification for Environmental Management (Version 2)

+ Development Permit DP24/0037 Conditions 16-18

+ 4+ + +

1.2. CERTIFICATION

| Tom Bailey certify that this Erosion and Sediment Control Plan (ref: R3016) has been
prepared to satisfy the following requirements:

+ The intent and minimum standards nominated within the IECA (2008) Best
Practice Erosion and Sediment Control Guideline and relevant supporting
Appendices (IECA, 2015).

NT Government Environmental Approval EP2023/028-001 Condition 2-3
Environmental Approval EP2023/028-001

Australian Government EPBC Approval ref 2021/9068

Environmental Approval EP2023/028-001

+ o+ o+ +

If implemented correctly, it will assist Clough BMD JV in meeting environmental
obligations defined in the Waste Management and Pollution Control Act 1998 (NT)
and approvals identified above.

The ESC plan has been designed to minimise the impact for downstream/adjacent
water quality and marine impacts.

;g ; CPESC 6374 @

Environment. Engineering. Education
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13. REVISION

It is anticipated that this ESCP will be reviewed biannually to capture changes arising
from seasonal variability and the progression of project works. It is suggested that
the ESCP be updated in or around October of each year for the onset of the wet
season, and again around March-April for the upcoming dry season.

VERSION DATE AUTHOR REVIEWER APPROVED
A 27/09/23 T. Bailey T. Bailey
B 30/10/23 T. Bailey T. Bailey
C 9/02/24 T. Bailey T. Bailey
D 20/11/24 T. Bailey T. Bailey
E 04/06/25 T. Bailey T. Bailey
F 21/10/25 T. Bailey T. Bailey
G 19/11/25 T. Bailey T. Bailey
H 04/10/26 T. Bailey T. Bailey
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2 PROJECT DESCRIPTION

2.1. LOCATION

The project is situated approximately 6.5 Kilometres (km) south-east of the Darwin
Central Business District, on the East Arm Peninsula within Darwin Harbour. The site
is approximately 700 m east north-east of the East Arm Wharf (EAW) and the Marine
Supply Base (MSB), and west of the Darwin Business Park. Road access is provided by
Berrimah Road, linking the site to the Darwin road network including the Stuart
Highway and Tiger Brennan Drive. The project location is represented visually in
Figure 1.
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Figure 1 - Site Location (Source: AECOM)
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2.2. PROJECT WORKS

Project works involve road and service upgrades and reclamation for the common
user ship lift facility. The facility will include: a ship lift 26m wide, 103m long and 6m
deep with lifting capability of 5,000 tonnes, four wet berths (wharves) and 20ha of
hardstand for ship repair and maintenance works. Associated works include:

Roadworks for upgrade of Berrimah Road
Dredging (Cutter Suction and Backhoe+Barge)
Piling (Marine and Land Based)

Land Based Bulk Earthworks

Imported Fill Reclamation

Rock armouring

Stormwater drainage and utilities installation
Large scale pavements and hardstand areas
Building works

Electrical works

Lines, signs and road furniture

Security infrastructure

+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+

Works are expected to commence in 2023, with completion scheduled for 2026.
2.3. CLIMATE

The historic monthly rainfall for the region is presented below in Figure 2. The Darwin
area experiences a tropical climate with distinctly wet summers and dry winters. The
highest periods of rainfall are recorded in summer months, with the maximum mean
monthly rainfall recorded in January (432 mm). Relatively low rainfall is recorded in
the months of May to September, with the lowest mean rainfall month being July (1
mm).

Tropical cyclones have a high occurrence of forming in Darwin’s surrounding oceans
during the wet season (November to April), and have the potential to result in strong
to gale force winds, large wave heights and heavy rainfall along much of the coast of
the NT.

PAGE 2
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Figure 2 — Historic rainfall (Source: BoM)

2.4. TOPOGRAPHY AND DRAINAGE

Land elevation throughout the project is generally between 0.0m and 7.0m AHD with
elevation greatest in the northern and north-eastern sections of the project area. The
area is generally well-drained with moderately sloping terrain up to approximately 5
degrees grading to the southern sections of the project area (KBR 2018). Localised
flooding has however been reported in the vicinity of the lower sheds. The project
area located above HAT is approximately 4.2ha, with a further 15ha of rocky mud-
flats in intertidal areas, and an isolated stand of remnant mangrove habitat. Marine
areas consist of sandy substrate.

Existing drainage consists of roadside swales with culverts along Berrimah Road and
a major channel running along the northern boundary of the landside site where a
very large hardstand is located. An access road crosses from that hardstand area to
the existing MUBRF to the east of the project, with significant associated drainage
currently in place. Informal drainage is present within the landside area, draining east
to the new MUBRF stormwater.

Topography and drainage across the project is presented in detail in Appendix A.

Environment. Engineering. Education
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2.5. SOILS

Geology at the site is comprised of quaternary coastal alluvial sediments such as mud,
silt and clays which overlay unconsolidated Cainozoic unconsolidated solids and
laterites. Bedrock at the site is understood to be the Burrel Creek Formation which is
Orosirian in age (Geological Map Series Sheet 5073). Through interviews conducted
with persons knowledgeable with the site and its history, it is understood that much
of the site is reclaimed land.

As reported in the project EIS by AECOM, the general hinterland landforms around
Darwin Harbour comprise of dissected upland terrain, low strike-ridges and hills
(approximately 15-40m high mostly along the southern coastline, formed on shales,
siltstones and sandstones of the Proterozoic Burrell Creek Formation [BCF]) and
intervening alluvial flats (Wood et al. 1985, Pietsch 1987, Burns 1997). Sediments of
Cainozoic age cover most of the region and consist of Tertiary and Quaternary soils
and laterite exposures. Quaternary sands, silty clay, laterites or ferruginous clayey
sand are associated with drainage lines and low lying country (Pietsch 1987). East
Arm comprises areas of high ground with tropical woodland vegetation surrounded
by intertidal mangroves which are partially or completely inundated by water at high
tide. Some minor hills and ridges occur over the higher elevations of woodland areas
(Douglas Partner 2015). Land elevation ranges from 0-30 m (URS, 2011).

Around the peninsula coastline, the mangroves merge into extensive tidal mudflats
formed from marine alluvium and mud, clay and silt (Brocklehurst and Edmeades
1996). Sandy shelly chenier ridges and small areas of salt flats also occur (Pietsch
1987).

The Project area has two primary land systems as defined by the Land System
Mapping from NTG:

+  Krans: This land system consists of plains and rises associated with deeply
weathered profiles (laterite) including sand sheets and other depositional
products.

+ Littoral 1: This land system consists of tidal mudflats and coastal floodplains
with channels and estuaries, subject to tidal inundation. Soils are usually
poorly drained clays and muds.

Based on the 1:100,000 scale geological map of Darwin (NTG 1983), the Project area
is underlain by metasediments belonging to the BCF. Quaternary age cover,
comprising alluvium, unconsolidated sands, colluvium, and marine and estuarine
sediments cover the BCF rocks.
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The current seabed surface levels within the proposed dredging footprint range from
+1.0 m LAT to -3.0 m LAT. The typical geotechnical profile of the unconsolidated
surface materials to be dredged consists of sand and gravel surface sediments (with
gravel potentially comprising shell fragments) with silt and clay content generally
increasing with depth.

During sediment sampling undertaken at the site sample recovery of between 0.2
and 1.5 m was achieved before encountering consolidated material (AECOM 2020).
These unconsolidated sediments are underlaid by a thin layer of ‘stiffer’ consolidated
residual soils, typically silty sand / sandy silt, which are overlaying shallow rock
material.

ASS commonly occur in Quaternary aged sediments of marginal marine or estuarine
origin and are mainly confined to coastal lowlands. A review of the ASS Risk Mapping
database (ASRIS 2017) classifies the area around the site as having a high probability
of occurrence. Potential acid sulfate soils (PASS) is likely to occur within the intertidal
flats associated with mangroves, the area between the mangrove line boundary and
the proposed dredge area above the mean low tide, and subtidal zones that are
permanently inundated estuarine or marine areas.

3 EROSION RISK ASSESSMENT
3.1. SOIL LOSS

A preliminary erosion risk assessment has been conducted using the Revised
Universal Soil Loss Equation (RUSLE). The calculated soil loss is then used to
determine the level of sediment control required, as well as stabilisation and staging
requirements. Note, stage and area specific assessments will be undertaken
throughout the course of the project.

A=KxRxLSxPxC Equation 1 (IECA 2008)

Where:
A is the predicted soil loss per hectare per year
K is the soil erodibility factor
R is the rainfall erosivity factor
LS is the slope length/gradient factor
P is the erosion control practice factor
C is the ground cover and management factor

Environment. Engineering. Education

TOPO.

3.1.1. K-FACTOR - SOILS

The soil erodibility factor (K factor) is a measure of the susceptibility of soil particles
to detachment and transport by rainfall and runoff. Soil texture is the principle
component affecting the K factor, but soil structure, organic matter and profile
permeability also contribute.

Based on the description discussed in section 2.5 and based on Table E5 Best Practice
Erosion and Sediment Control (IECA, 2008) a K-factor of 0.030 was adopted for this
risk assessment.

3.1.2. R- FACTOR - RAINFALL

The rainfall erosivity factor (R factor), is a measure of the ability of rainfall to cause
erosion. It is the product of two components (1) total energy and (2) intensity for each
rainfall event. R factors are published for a range of locations throughout Queensland,
including Darwin, which is considered reflective of the Project. Reference to Table E1
of IECA (2008) indicates an annual R factor value of 4,245.

Monthly R-factors have been assessed to investigate impacts to seasonal variability
using the closest known breakdown (Darwin).

Table 1 - Monthly Rainfall Erosivity

Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec

1300 935 663 246 25.5 4.2 0 0 17.0 106 276 671

3.1.3. LS - SLOPE-LENGTH

Slope length and slope gradient have substantial effects on soil erosion by water. The
two effects are represented by the slope length factor (L) and the slope steepness
factor (S). In application of RUSLE the two are evaluated together as a numerical
representation of the length-slope combination (LS factor).

Slopes across most of the existing land portion of the site rarely exceed 3% over no
more than 50m. Slopes across reclaimed land work areas are even milder, rarely
exceeding 1%. Slope lengths are greater however, but we've assumed a maximum fall
of 80m before drainage must be installed. Corresponding LS factors therefore range
from 0.19 to 0.52.

3.1.4. COVER (C) AND PRACTICE (P) FACTORS

Within RUSLE, the C and P factors are used to describe management of the site with
respect to reducing soil loss. The C factor measures the combined effect of all the
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interrelated cover and management variables adopted over the site. It also represents
non-structural methods for controlling erosion (i.e. covering exposed areas with
various erosion control products to minimise raindrop impact or stabilisation by
temporary or permanent vegetation). Soil loss estimates have adopted a default C
value of 1.0, representing an exposed surface with no ground cover.

The P factor measures the combined effect of all support practices and management
variables. P factor is reduced by practices that reduce both the velocity of runoff and
the tendency of runoff to flow directly downhill. It also represents structural methods
for controlling erosion. An industry accepted default value of 1.3 (compacted and
smooth) has been adopted as per Table E11 of [ECA (2008) for all construction areas.

3.1.5. ESTIMATED SOIL LOSS

Estimated soil loss ranges from 30t/ha/yr for runoff from the reclaimed laydown areas
to 90t/ha/yr for runoff from land based work areas.

Preliminary annual soil loss estimates are presented in Table 2. Note, stage and area
specific assessments will be undertaken throughout the course of the project.

Table 2 — Annual Soil Loss Estimate (t/ha/year)

TOPO.

Table 3 — Monthly Erosion Risk

LOCATION Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Site H H H M VL vL VL VL VL M M H

H = High, M = Moderate, L = Low, VL = Very Low erosion risk.
4 SEDIMENT CONTROL

The sediment control standard is typically determined using Table 4.5.1 (IECA, 2008)
which defines the sediment control standard based on catchment area and soil loss
rate. The revised Table 4.5.1 (IECA, 2008) provided in Appendix B (IECA, 2018) as Table
B1 is provide below as Table 4. The revised table includes an additional area limit
trigger of 1 hectare to increase the sediment control standard for large sites with an
estimated soil loss exceeding 75 t/ha/yr.

Table 4 — Sediment Control Standard (Table B1 Appendix B IECA 2018)

Slope
Area Area Slope
Description (ha) = K Length %) LS P C | A(t/ha/yr)
(m)
Existing Lands 411 4245 | 0.03 50 3.0 0.52 | 13 | 1.00 86
Reclaimed Pads | 132 4245 | 0.03 80 1.0 019 | 13 [ 1.00 31

It should also be noted that the soil loss estimate is not considered representative of
actual annual soil loss at the site and should be used rather as indicator of potential
erosion risk. If at any time circumstances affecting the above factors should change,
a reassessment should be conducted immediately. Obviously, RUSLE assessments are
not appropriate for marine works such as dredging.

3.2. MONTHLY EROSION RISK

Seasonal risk ratings are presented in Table 3, based on the Monthly Rainfall Erosivity
and Table G.2 of IECA 2008. Where possible, high risk land disturbance activity (such
as stripping) should be scheduled for months of Very Low (VL) erosion risk.

Environment. Engineering. Education

SOIL LOSS RATE LIMIT (T/HA/YR)
AREA LIMIT (m?)
TYPE 1 TYPE 2 TYPE 3
1000 N/A N/A All cases
2500 N/A > 75 75
> 2500 > 150 150 75
> 10000 >75 N/A 75

Based on Table 3 (IECA, 2018) the work area on existing land triggers Type 1 sediment
control, whilst the large, flat laydown areas on reclaimed land require only Type 3
sediment control.
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5 EROSION CONTROL

The minimum erosion control requirements for various risk ratings in accordance with
I[ECA (2008) guidelines are presented in Table 5.

Table 5 — Minimum erosion control requirements according to IECA (2008) - adapted from
Table 4.4.7

ADVANCE STAGED
LAND MAX DAYSTO | CONSTRUCTION
EROSION | SOILLOSS | CLEARING | STABILISATION AND STOCKPILES
RISK RATE
AL (DAYS - % STABILISATION | STABILISED
RATING | (T/HA/YEAR) 2
(WKS COVER) OF B3l
Very Low 0to 150 8 30 (60%)
Low 150 to 225 8 30 (70%)
Moderate 225 to 500 6 20 (70%) v
4 10 (75%) v v
Extreme > 1500 2 5 (80%) v v

In addition to these requirements, erosion controls shall include:

+ Establishing stabilised entry/exit points where works intersect roadways or
access tracks
Utilising existing tracks wherever possible

+  Establish exclusion zones to prevent over-disturbance, and restrict stripping
to approved areas only

+ Stabilise diversion bunds and temporary drainage features with nominated
measures

+  Stage topsoil stripping to coincide with areas of active earthworks only
Minimise occurrence and duration of stockpiling
Carry out dust suppression and monitor air quality during high winds, noting
that some works may be discontinued if excessive dust is observed

+ Roughen earthworks areas, including batters

+ Progressively stabilise steep batters if practical, using temporary erosion
control (binders and blankets) or by expediting final treatment

Environment. Engineering. Education

TOPO.

+  Retain existing ground cover in drainage lines as long as possible, restricting
disturbance to immediately before active works

+  Expedite construction works in drainage lines, monitoring weather forecasts
and maximising production during dry weather

+  Implement temporary erosion control (erosion control mat) prior to rainfall
if permanent treatments are not complete

Given the stark wet-dry season rainfall variability all efforts should be afforded to
achieving ground cover using permanent treatments in the maximum area possible
prior to the wet season.

6 DRAINAGE CONTROL

Drainage control considers three main principles; diverting external flow before it
enters site, directing site runoff to an appropriate sediment control, and ensuring
runoff is conveyed in a non-erosive manner.

Flow diversion for flat sites is typically achieved using topsoil bunding or excavated
catch drains. Given that topsoil’ is being stripped on site this may be windrowed to
form diversion bunds. The flowpath of these bunds is to be stabilised with soil binder
or geotextile prior to rainfall. Internally, runoff will be allowed to sheetflow to
proposed sediment controls, or be diverted to the sediment basin using diversion
bunds.

Temporary drainage has been designed in accordance with Table 6.

Table 6 — Drainage Design Standards

Anticipated Design Life

(Months)

Reference Drainage Feature 3 12
<3 12 - >24

24
: Syr 10yr
Temporary Drainage Structures 2yr ARI ARI ARI

Best Practice Erosion and i 10yr | 20yr
Sediment Control (IECA, 2008) Erneggeney Sy g ARI | AR | COVTARI
Temporary Culverts 1yr ARI
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7 DREDGING AND RECLAMATION

The Dredging and Dredge Spoil Placement Management Plan prepared by AECOM
as part of the project Environmental Impact Assessment process provided two
options for the management of dredging and reclamation.

Option 1: using a CSD to remove the unconsolidated material to settling ponds, then
a BHD to remove the consolidated stiff clays and rock for land reclamation.

Option 2: using a BHD to mix all dredged material and utilise for land reclamation
required for construction of the Project.

Further information on these options may be found in the DDSPMP (refer Section
2.0).

Following publication of the Draft EIS, as part of the ongoing refinement of the Project
construction methodologies, it was determined that:

+  Prior to any reclamation activity occurring, a rock revetment will be constructed
at the seaward extent of the reclamation area.

+  The rock material to be used within the revetment will be screened to remove
the majority of fine materials prior to its placement into the marine environment.

+  Geofabric will be placed in a manner to effectively mitigate the extent to which
any fines can penetrate through the revetment.

+ Dredged material will subsequently be placed on the landward side of the
revetment.

+  Silt curtains will be deployed wherever there may be the potential for fines from
within the placed dredged material to migrate into the surrounding marine
waters.

+  Runoff from the reclamation area will be managed (e.g. through the deployment
of silt fences and silt curtains) to ensure that it does not result in elevations in
turbidity seaward of the revetment.

Two potential construction strategies were proposed to develop the reclaim area:

1. The rock revetment will be developed to fully enclose the reclaim area prior to the
placement of dredge spoil within the bund wall.

2. The rock revetment will be constructed such that it mostly encapsulate the reclaim
area, with an opening along the western side to allow barges to enter the reclaim
area to deposit the dredged material. The opening will have silt curtains across its
width to minimise suspended sediment entering the harbour.

Environment. Engineering. Education
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A turbidity trigger level of 100 mg/L (140 NTU) has been set at a distance of 150 m
down-current from the operating dredge, the pipeline, or the seaward edge of the
reclamation area. Detailed response requirements associated with exceeding this
trigger are included in the DDSPMP, including reporting and following management
measures:

1. Dredging and reclamation activities are situated close to shore, at locations
which are afforded some protection from the effects of tidal currents.

2. During CSD operations, the feed of sediments into the suction pipe is
maximised by its location directly behind the cutter head. This minimises the
release of sediment into the water column surrounding the dredge. When
dredging unconsolidated materials the cutter will be disengaged for much
of the time, while dredge pumps will operate at the maximum speed
possible.

3. During BHD operations, the bucket will be raised through the water column
at a speed that minimises the loss of material from the bucket. The dredged
material will be placed into barges from which there will be no overflow of
entrained water or porewater. Silt curtains will be deployed along the
seaward edge of the reclamation area and runoff from the area will be
managed to minimise the entry of sediments into the marine environment.

Consideration of trends in the water quality data collected during the monitoring
program will be used to adaptively manage the dredging operations to minimise the
potential for water quality trigger levels to be exceeded. The monitoring will provide
advanced warning of any impending trigger level exceedance, allowing precautionary
corrective actions to be implemented before the trigger level is exceeded. For
example, observations during monitoring will indicate the times within the tidal cycle
when the migration of dredge-generated plumes towards South Shell Island is
highest; maintenance or relocation of the dredge can then be scheduled to coincide
with those times.

The controls proposed herein are recognised as demonstrating Best Practice Erosion
and Sediment Control. The IECA guidelines do however provide limited guidance for
marine works such as dredging and reclamation. This aspect of the work is guided by
the project EIS which provided the above options, understood to represent general
environmental duty. As described in the EIS, sediment transport modelling was
undertaken to predict the potential extent and concentration of turbid plumes
generated by dredging activity. The modelling suggested that zones of impact and
influence were restricted to the project footprint for most of the time and unlikely to
extent to the nearest sensitive hard coral and filter feeder communities at South Shell
Island.
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8 ROLES AND RESPONSIBILITIES

Table 7 outlines the responsibilities of project personnel in respect to ESC.

Table 7 - Roles and responsibilities

ROLE RESPONSIBILITY

Project Manager +  Overall responsibility for environmental compliance (including
ESC implementation)

Construction +  Notify the Environmental Manager immediately of any non-

Superintendent/Manager compliance with ESCP;

+  Provide resources to ensure installation, maintenance and
operation of ESC devices on ground.

Site Supervisor/Foremen +  Ensure ESC measures are installed prior to commencing any
disturbance activities;

+  Conduct site inspections as required to ensure ESC measures are
operational and in good order;

Monitor daily rainfall;

+  Notify Environmental Advisor when runoff generating rainfall
occurs in the previous 24 hours;

+  Treat, test and dispose of captured runoff as per operation
procedures;

Environmental ~ Manager/ Conduct site inspections and audits as required;

Advisor Prepare audit reports based in inspections;

Provide advice, as required regarding ESC site improvement.
Conduct in-situ monitoring as required;

Collect and submit samples to laboratory as required;

Collate results and prepare reports as required;

+ + + + + 4+ o+

Maintain current records of rainfall, water quality, treatment
practices, discharge activities.

All Personnel +  Report any damage to ESC devices and any potential or actual
environmental harm in line with Duty to Notify under the
requirements of the Waste Management and Pollution Control Act
7998 (NT)

Environment. Engineering. Education
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9 SITE INSPECTION AND MONITORING

Site inspections and monitoring is to be undertaken in accordance with Sections 6.17
and 7.4 of the Best Practice Erosion and Sediment Control Document (IECA, 2008) as
detailed below. When a site inspection detects a notable failure in the adopted ESC
measures, the source of this failure must be reported, investigated and appropriate
amendments made to the site and the ESCP.

ESCPs should be considered live documents that in some instances will require review
and updating as site conditions change, or if the adopted measures fail to achieve
the required treatment standard.

Best practice site management requires all ESC measures to be inspected at the
following frequencies and include the following checks as a minimum:

Daily site inspections (during rainfall)

+ All drainage, erosion and sediment control measures
+  Occurrences of excessive sediment deposition (whether on-site or off-site)
+  Allsite discharge points (including dewatering activities as appropriate)

Weekly site inspections (even if work is not occurring on-site)

All drainage, erosion and sediment control measures
Occurrences of excessive sediment deposition (whether on-site or off-site)
Occurrences of construction materials, litter or sediment placed, deposited, washed or blown
from the site, including deposition by vehicular movements
+  Litter and waste receptors
QOil, fuel and chemical storage facilities

Prior to anticipated runoff producing rainfall (within 24 hours of expected rainfall)

+ All drainage, erosion and sediment control measures
+  All temporary flow diversion and drainage works

Following runoff producing rainfall (within 18 hours of rainfall event)

All drainage, erosion and sediment control measures

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

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

The findings of ESC site inspections and monitoring will be documented as per the
CEMP reporting requirements for compliance and non-compliance reporting.
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APPENDIX A

EROSION AND SEDIMENT CONTROL DRAWINGS
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EROSION AND SEDIMENT CONTROL DRAWINGS

TOPO, DARWIN SHIP LIFT
2026 - 2027 WET SEASON

ADMINISTRATOR - NT GOV

DRAWING LIST:

D00 - COVER SHEET

D01 - CATCHMENT PLAN

D02 - SOIL LOSS CALCULATIONS

D03 - CONTROLS SHEET 1 OF 2

D04 - CONTROLS SHEET 2 OF 2

D05 - TYPICAL DETAILS

D06 - TYPICAL DETAILS
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EROSION RISK ASSESSMENT - MONTHLY SOIL LOSS

SLOPE
CATCHMENT ID | AREA (HA)| R K LENGTH |SLOPE (%)| LS P c ot el bl il May s dl i Sh ek T et PROPOSED CONTROL
) (t/ha/month)|(t/ha/month)|(t/ha/month)|(t/ha/month)|(t/ha/month)|(t/ha/month)|(t/ha/month)|(t/ha/month)|(t/ha/month)|(t/ha/month)|(t/ha/month) | (t/ha/month)
m
437 3.0 2.20 0.82 0.08 0.01 0.00 0.00 0.06 0.35 0.91 2.22
Wet Season 1 1.25 4245 0.030 50 1.0 0.7 13 0.50 STABILISATION + TYPE 2
TYPES TYPE3 TYPE 3 TYPE 3 TYPE 3 TYPED TYPE 3 TYPE 3 TYPE 3 TYPE3 TYPE 3 TYPE 3
9.13 6.56 465 143 0.18 0.03 0.00 0.00 0.12 0.74 1.94 4.7
Wet Season 2 1.48 4245 0.030 60 1.0 0.18 13 1.00 INFILTRATION BUFFER OR SQID EXCAVATION
TYPE 1 TYPE] TYPE3 TYPE 3 TYPE 3 TYPE3 TYPE3 TYPES 1YPE 3 TYPE3 TYPE3 TYPE3
9.63 6.93 491 1.82 0.19 0.03 0.00 0.00 013 0.79 2.05 497
Wet Season 3 3.50 4245 0.030 80 1.0 0.19 13 1.00 SEDIMENT BASIN
TYPE1 TYPE1 TYPE 3 TYPE 3 TYPE 3 YRES TYPE 3 TYPE3 TYPE 3 TYRE3 TYPE 3 TYPE3
9.63 6.93 491 1.82 0.19 0.03 0.00 0.00 0.13 0.79 2.05 497
Wet Season 4 3.05 4245 0.030 80 1.0 0.19 13 1.00 INFILTRATION BUFFER OR SQID EXCAVATION
TYPE TYRED TPES FYRES TYPE 3 TYPES TYPE3 TYPES TYPE 3 TAPES FYPES TYPE3
9.63 6.93 4.91 1.82 0.19 0.03 0.00 0.00 0.13 0.79 2.05 4.97
Wet Season 5 2.23 4245 0.030 80 1.0 0.19 13 1.00 INFILTRATION BUFFER OR SQID EXCAVATION
TYPE 1 TYPE1 TYPE3 TYPE 3 TYPE 3 TYPE2 TYPE3 TYPE3 TYPE 3 TYPE3 TYPE3 TYPE 3
9.63 6.93 4.9 1.82 0.19 0.03 0.00 0.00 0.13 0.79 2.05 4.97
Wet Season 6 0.94 4245 0.030 80 1.0 0.19 13 1.00 = - TYPE 2 INLET PROTECTION
TYPE 2 TYPE 2 TYPE 3 TYPE 3 TYPE 3 TYPE 3 TYPE 3 TYPE3 TYPE 3 TYPE3 TYPE3 TYPE3
9.63 6.93 4.91 1.82 0.19 0.03 0.00 0.00 0.13 0.79 2.05 4.97
Wet Season 7 0.99 4245 0.030 70 1.0 0.19 13 1.00 = = TYPE 2 INLET PROTECTION
TYPE2 TYPE 2 T¥PES TYRPE2 TYPE 3 TYPE3 TYPE 3 TYPE3 TYPE3 TYPE3 TYPES TYPE 3
9.63 6.93 491 1.82 0.19 0.03 0.00 0.00 0.13 0.79 2.05 497
Wet Season 8 0.55 4245 0.030 80 1.0 0.19 1.3 1.00 = — TYPE 2 INLET PROTECTION
TYPE 2 TYPE2 TYPES TYPES TYPE 3 TYPE 3 IYPES TYPES TYPE 3 TPES eSS TYPE3
8.62 6.20 4.40 1.63 0.7 0.03 0.00 0.00 0m 0.70 1.83 445
Wet Season 9 0.83 4245 0.030 50 1.0 0.7 13 1.00 S TYPE 2 INLET PROTECTION
BRE2 TYPES TYPES TYPES IYPES TYRPE3 1¥PES TYPES TYPES TYRE3 TYPES TYPE 3
9.63 6.93 4.9 1.82 0.19 0.03 0.00 0.00 013 0.79 2.05 497
Wet Season 10 0.78 4245 0.030 70 1.0 0.19 13 1.00 = - TYPE 2 INLET PROTECTION
TYPE 2 TYPE 2 TYPE 3 TYPE 3 TYPE 3 TYRE3 TYPE 3 TYPE3 TYPE 3 TYRPES TYPE3 TYPES
amn 5.83 414 1.54 0.16 0.03 0.00 0.00 0mn 0.66 1.72 419
Wet Season 11 0.26 4245 0.030 40 1.0 0.16 1.3 1.00 = ROCK FILTER BERM
WREZ TYPE 3 PE3 FREZ TRPES TYPE3 TYPE3 PES FYPE 3 TPE2 FYRES TYPE3
Table B1 - Sediment control standard (default) based on soil loss rate
Catchment Soil loss (tthalyr) ™ Soil loss (tha/month) ™
Area(m)" [Trypet | Type2 | Type3 | Typed | Type2 | Type3
250 NIA NIA [4] N/A NIA [4]
1000 N/A NIA All cases N/A NIA All cases
2500 NAA >75 75 N/A >6.25 6.25
>2500 > 150 150 75 =125 125 6.25
>10.000 =75 NIA 75 >6.25 NIA 6.25
Notes:
[1] Area is defined by the catchment area draining to a given site discharge. Sub-dividing a given
drainage catchment shall pot reduce ifs 'effective area’ if runoff from these sub-areas ullimately
discharges from the site at the same general location. The 'area’ does not include any ‘clean’ water
catchment that bypasses the sediment trap. The catchment area shall be defined by the ‘worst case’
scenario, i.e. the largest effective area that exists at any inslance during the soil disturbance.
[2] Soil loss defines the maximum allowable soil loss rate (based on RUSLE analysis) from a given
catchment area. A siope length of 80 m should be adopted within the RUSLE analysis unless
permanent drainage or landscape features reduce this length
[3] RUSLE analysis on a monthly basis shall only apply in circumstances where the timing of the soil
disturbance is/shall be regulated by enforceable development approval conditions. When conducting
menthly RUSLE calculations, use the worst-case monthly R-Factor during the nominated period of
disturbance.
[4] Refer to the relevant regulatory authority for assessment procedures. The default standard is a Type
3 sediment trap.
[5] Exceptions to the use of Sediment Basins shall apply in circumstances where it can be demonstrated
that the construction and/or operation of a Sediment Basin is not practical, such as in many forms of
linear construction where the available work space or Right of Way does not provide sufficient land
area. In these instances, the focus must be erosion control using techniques {o achieve an equivalent
outcome. The ‘intent’ shall always be to take all reasonable and practicable measures to prevent or
minimise potential environmental harm.
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DEPENDING ON STAGE AND EXTENT OF WORKS,
SITE RUNOFF REPORTING TO CAISSON AREAS IS
TO BE DISCHARGED TO EITHER A) INFILTRATION
BUFFER, OR B) SQID EXCAVATION.
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STABILISED EARTH BUND
ROCK FILTER BERM
] INLETPROTECTION
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INTERNAL, INFORMAL DRAINS TO

PROMOTE DRAINAGE TO THE

. PROTECTED STRUCTURES/INLETS
. e SR o=

‘ REFER DETAIL PROVIDED FOR

~ INLET/STRUCTURE PROTECTION

=

" AREAS SURROUNDING THE ADMIN

e SUSSWET o S A A = ' - BUILDING MUST BE STABILISED
DEPENDING ON STAGE AND EXTENT OF WORKS, . ' IR & AL e = 'L.J . : AR A g A
SITE RUNOFF REPORTING TO CAISSON AREAS IS e ' . o iy ~ / DISCHARGE ROOF WATER TO
TO BE DISCHARGED TO EITHER A) INFILTRATION CLEAN WATER DRAIN VIA

INTERNAL, INFORMAL DRAINS TO

BUFFER, OR B) SQID EXCAVATION, | TEMPORARY PIPES
REFER DETAIL PROVIDED ~ PROMOTE DRAINAGE TO THE :
PROTECTED STRUCTURES/INLETS £
DIVERT RUNOFF TOWARDS
INFILTRATION BUFFER AREA
INLET PROTECTION INSTALLED
ON PIT ADJACENT TO THE SQID
-: ..... rethie I I -\ -
oy e @ IO R
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CAISSON WORK AREA PERIMETER CONTROL

SUBGRADE INCOMPLETE - L BEAMS AND CAPPING UNDERWAY

0.5m HIGH

- L BEAM BUND  — ™\

T Y T Y N T Y N

INFILTRATION
BUFFER

BUND DIRECTING RUNOFF

TO BATTER CHUTES
ROCK. RECLAMATION, OTHER

|
|
|
CAISSON | COARSE AGGREGATE STABILISED BATTER

|

|

1

CAISSON WORK AREA PERIMETER CONTROL

SUBGRADE COMPLETE - STORMWATER TRENCHING UNDERWAY

A

S SPOIL BUND DIVERTS SITE
RUNOFF TO SQID EXCAVATIONS
OR INFILTRATION BUFFERS

CAISSON

|
|
| STORMWATER TRENCHING
|
|
I

CAISSON WORK AREA PERIMETER CONTROL

SUBGRADE COMPLETE - STORMWATER TRENCHING COMPLETE OR NOT COMMENCED

ROCK FILTER BERM, OR LEAVE A 3m
WIDE STRIP ALONG WATER
UNFILLED (300mm DEEP) AS A
SEDIMENT TRAP

O

BUND OR DRAIN DIVERTS SITE

RUNOFF TO SQID EXCAVATIONS

OR INFILTRATION BUFFERS

CAISSON PROPOSED OR COMPLETED
STORMWATER
@ CLIENT CLOUGH BMD JV PROJECT
COPYRIGHT
TOPO GROUP PTY LTD DARWIN SHIP LIFT
DRAWN DESIGNED DATE DRAWING TITLE
THIS DOCUMENT MAY NOT BE COPIED OR B B 4/10/26 WET SEASON 2026 - 2027 ESCP
TO P O ISSUED FOR USE TRANSMITTED IN ANY FORM OR BY ANY
. A ORIGINAL ISSUE 8 4/10/26 MEANS IN PART OR IN WHOLE WITHOUT |FPEQ/SIGNATURE (F REQURED) TYPICAL DETAILS
A3 THE WRITTEN CONSENT OF TOPO GROUP B PROJECT No DRAWING No REVISION

REVISION | DESCRIPTION APPROVED BY DATE PTY LTD. %_ CPESC 6374 22-0063 D05 A




Docusign Envelope ID: 52877424-BB05-8449-8106-0BF9292293D2

SEDIMENT CONTROL FOR PIT LOCATIONS

NOT FLOW TO PIT INLETS IF COMPLETE)

CURRENT GROUND LEVEL IS AT SUB-GRADE LEVEL OR LOWER (IE. DRAINAGE WILL

AREA OF INCOMPLETE
DRAINAGE STRUCTURE

BATTER INTERNAL EXCAVATION
FOR SAFETY AND STABILITY

MIN 300mm OVER-EXCAVATION TO

MIN 300mm DEEP SEDIMENT TRAP AROUND
TOP OF EXCAVATION TO PROMOTE
DRAINAGE TO THE PIT LOCATIONS

<~

COMPLETED STORMWATER

LINE INTERNAL BATTERS WITH GEOFABRIC
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PROVIDE SEDIMENT CAPTURE
SEDIMENT CONTROL FOR PIT LOCATIONS
CURRENT GROUND LEVEL IS AT FINISHED SURFACE LEVEL - PITS ARE COMPLETE 200 to 400 mm
crushed rock
AREA OF INCOMPLETE — 2

500mm HIGH ROCK FILTER BUND DRAINAGE STRUCTURE MIN 300mm DEEP SEDIMENT TRAP AROUND i

REFER STANDARD DETAIL FOR PIT [ d TOP OF PIT TO PROMOTE DRAINAGE TO e

PROTECTION THE PIT LOCATIONS T

- <«

. S — N\ S
—————————————————————————————————————————————— E I}——————————————————————————————————————————————— .- -
COMPLETED STORMWATER t F COMPLETED STORMWATER ;

] ! ]

| | e

| | r

______________________________________________ i L o o e
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TYPE B SEDIMENT BASIN SIZING
SEDIMENT STORAGE APPROX. DIMENSIONS
JAR TEST CLEAN TOTAL
SETTLING FLOC MIN SED. | APPROX. APPROX. APPROX. APPROX.
BASIN ID C:};I'::I BATTERS L'W RATIO DEPTH C TIC%ENCC)F M 0.5, AS;EI_-I;LES SETTLE MINLMUM ACTUAL Vg SCOUR STCS)!EiGE RU?_!;SSSOIL FREC(;llJJ-II-ENC STORAGE REQ SED |(LENGTH AT| WIDTH AT | DEPTH AT iE;_{l]:lI:S VO;:ME
(1IN X) ’ Dsg 1 (mm/hr) (m3/s} DEPTH 52 (m3) CHECK VOLUME | STORAGE | SPILLWAY | SPILLWAY | SPILLWAY
(HA) ) (MINS) MINUTES D, (m) (m?9) OPTION? | (t/ha/yr) Y s DEPTH (m) P (m m) (m?) SPILLWAY
(mm) 5 (MONTHS) (m)
SB4 3.4 2 = 1.20 0.56 18 95 0.251 150 0.70 72 1407 BAFFLE RUSLE 30 4 27 0.2 66.5 22.2 1.4 1407 1434
SEDIMENT BASIN SPILLWAY SIZING
WEIR CHUTE DISSIPATER
MIN.
DEPTH MEAN
CATCH TIME OF SIDE u/s HEIGHT TOP LONG. MANNING
FLOW - Q BASE FREEBOARD DESIGN |DEPTH OF WITH ROCK SIZE| WIDTH1 | WIDTH 2 | LENGTH
BASIN ID AREA ARI Cari CONC lari 3 SLOPE1 WATER SPILLWAY | WIDTH SLOPE |ROCK SIZE - Dsp (mm) | ROUGH
(m7/s) WIDTH 5 (m) VEL (m/s) | FLOW (m) | F/BOARD -Dsgo (m) (m) (m)
(HA) (MINS) (linx) |LEVEL (m) TO TOB {m) (m/m) COEFF
(m) (mm)
(m)
SB4 SPILLWAY 34 20 0.735 18 155 1.08 12 2 0.14 03 0.44 13.76 0.01 75 0.029 0.79 0.1 0.41 100 14.2 14.5 2.1
DRAIN SIZING
DEPTH DRAIN
CATCH TIME OF LONG. SIDE SIDE MANNING MAX
FLOW - Q BASE DESIGN |DEPTH OF WITH TOP OK/
DRAIN ID AREA ARI Cari CONC lagi 3 SLOPE SLOPE 1 SLOPE 2 LINING ROUGH |PERM VEL
(m’/s) WIDTH 2 : VEL (m/s) | FLOW (m) | F/BOARD | WIDTH NOT OK
(HA) (MINS) {m/m) (1in x) (1inx) COEFF (m/s)
(m) (m)
CWD1 0.6 2 0.595 10 142 0.14 0.01 0.1 50 2 Vital HR - L/m2 0.02 15 0.64 0.09 0.24 12.59
DWD1 34 2 0.595 15 124 0.70 0.01 1 2 2 Vital HR - 2L/m2 0.02 2.5 1.65 0.27 042 2.69
DWD2 0.5 2 0.595 10 142 0.12 0.01 0.5 2 2 Vital HR - L/m2 0.02 1.5 1.06 0.14 0.29 1.67
DWD3 0.5 2 0.595 10 142 0.12 0.01 0.5 2 2 Vital HR - L/m2 0.02 1.5 1.06 014 0.29 1.67
DWD4 0.5 2 0.595 10 142 0.12 0.01 0.5 2 2 Vital HR - L/m2 0.02 15 1.06 0.14 0.29 1.67
0.3m HIGH BUND WITH Egg%/ré SPECIFICATION
1IN 2 SIDE SLOPES LINE FLOWPATH WITH
\ GEOTEXTILE OR HEAVY
ﬂ*‘ APPLICATION OF SOIL BINDER
! £ 7.
__________________ ' T REFER WIDTH ABOVE
LINE FLOWPATH WITH
GEOTEXTILE OR HEAVY
APPLICATION OF SOIL BINDER -
CWD1 DWD1-4
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1

5m (MIN)

£
(2]
S
L FOREBAY LENGTH | MAIN CELL LENGTH WIDTH AS DETAILED
[ ™
LEVEL SPREADER MU
DRAIN INVERT MIN. CRESTMIN. 0.2m WATER Ty, Yy
0.2m ABOVE LEVEL ABOVE SPILLWAY
- SPREADER CREST LEVEL 0.3m (MIN
-3m (MIN) SPILLWAY CREST > *
) v ROCK LINING (Dgg - 75-100mm

— FLOC SETTLING DEPTH (D _ UNDERLAID WITH
SETTLING ZONE DEPTH (Ds) & F)*{» ——— N GEOTEXTILE (MIN A34)
s DEPTH (D;) NN\
_____ [ S RN N SPILLWAY - TYPICAL CROSS SECTION
SEDIMENT STORAGE DEPTH (Dsg) \\
-
e
TYPE B SEDIMENT BASIN TYPICAL SECTION (nts)
FLOW DIRECTION
hosG v LEVEL SPREADER ST o~ z
DOSING STSTEM TO BE FULL WIDTH - - N N
OF BASIN TOP OF SETTLING ZONE - ~o 300mm THICK, Ds,- 75-100mm
SPILLWAY AND == == — — — ] ROCK PROTECTION WIIH
gggﬁgﬁguneo GEOTEXTILE LINING TO =@ X K GEOTEXTILE UNDERLAY
CONTINUE UNDER ROCK (MIN A34)
1
= 3 / '\@/ FILL
INLETDRAIN(OR | 3 g =
PIPE) g 2 N
% FOREBAY LENGTH g MAIN CELL LENGTH ! =
- E FLOW DIRECTION SPILLWAY TYPICAL SECTION
REFER TO LEVEL SPREADER
DETAIL SECTION.
GEOTEXTILE LINING TO
o x CONTINUE UNDER
=7 : CONCRETE BEAM.
= =
1 =
TYPE B SEDIMENT BASIN PLAN VIEW (nts) AN L Yo
= N
=7 BLACK PLASTIC UNDERLAY
=7 TO REDUCE SCOUR ON
= DOWN BATTER.
LEVEL SPREADER TYPICAL SECTION
ROPE TIED TO
» B POOL NOODLES OR OTHER STARPICKETS.
FLOATATION ACROSS WHOLE LENGTH.
RL 2.50
\\ T ] ] ] - ] I I I I I /
KK 00 0.09:9.9.9: 9:0.0.0 0000999 90900000099 0,000 00 0909.9:
020.020.0°9°0°9°9°0°0°020-00 0 00°0°0 0202020202000, O XKD
FILLBUND. ADWUST HEIGHT TO R R SRR RIRR IR RIS
SUIT PIPE AND UPSTREAM % > > XX 00000‘ K2
BUND/DRAIN. USE GOOD CONCRETE ANTI-SEEP X XXX K
QUALITY CLAY FILL AND LINE PLUGICOLLAR
WITH HEAVY APPLICATION OF
SOIL BINDER (2L/m?) %ﬁ&gw
\ / SPECIFIED)
/ LOW SENSOR h B CHAIN OR OTHER WEIGHT TO

L KEEP CLOTH BOTTOM ON FLOOR.
RIBBED PIPE. DIAMETER SPREADER

SPECIIED n PERMEABLE BAFFLE SECTION POOL NOODLE

200-300mm_

BED PIPE, COMPACT AND
BACKFILL CAREFULLY TO
PREVENT UNDERMINING
ROPE EITHER THROUGH
FOREBAY NOODLE OR THROUGH

SHOTCRETE, 9 OVERLAP

GEOFABRIC OR MAIN CELL

GEOFABRIC + ROCK

90x45 SOLID TIMBER EMBEDDED INTO
SPLASHPAD COXNCRETE BEAM. TIMBER TO BE SET ZIP TIE OVERLAP
25mm PROUD OF CONCRETE.
SHOTCRETE SCOUR ASSHOQWN _::\75% WEAVE SHADE CLOTH
PROTECTION
TYPE B SEDIMENT BASIN FOREBAY INLET "] %0 WDE P B
INSTALLATION OF FLOW GAUGING PIPE ZIP TIE OVERLAP
LEVEL SPREADER DETAIL SECTION CHAIN OR OTHER WEIGHT
PERMEABLE BAFFLE SECTION B
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