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1. Introduction 

1.1 Background 
The Port of Broome (hereafter the Port) is situated in West Roebuck Bay, ~5 km south west of 
the township of Broome, Western Australia (Figure 1.1).  Kimberley Ports Authority (KPA) is 
responsible for the operations of the Port – consisting of a 331 m long jetty extending 640 m from 
the shoreline (KPA 2015).  KPA has recognised the need to improve accessibility to the Port, 
given some larger vessels have limited access windows due to the large tidal range (10 m).  In 
recognition of these access constraints, KPA propose channel optimisation works (hereafter the 
Project), requiring: capital dredging of several high spots, a new marked entrance channel and 
improved access to existing berths.   
 

 
Figure 1.1 Port of Broome, conservation areas and aquaculture lease boundaries 

1.2 Project description 
Channel optimisation requires capital dredging of 102 500 m3 (inclusive of the over-dredge 
volume) of marine sediments from five discrete areas (Figure 1.2).  The proposed channel design 
includes widening the entrance channel to 260 m; with a 190 m wide channel to -10 m lowest 
astronomical tide (LAT) and a nominally 70 m wide channel with sloping design from -10 m LAT 
to -7.7 m LAT (Figure 1.2).  Deepening of the turning basin will create a sloping channel depth to 
-10 m LAT, to suit local current and tidal level conditions, and minimise the dredging volume while 
maintaining full tidal access for the design ship. 
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In addition to channel improvements, KPA propose to deepen and widen Berths 11 and 12 to 
-9.5 m LAT and up to 30 m, respectively; requiring capital dredging of 11 000 m3 (Figure 1.2).  
The shoal area to the north of the wharf will also be deepened to -6.5 m LAT by dredging 
4500 m3 of material; allowing safer navigation to the northern berth pockets (Figure 1.2).  The 
entire dredging project will require removal of ~120 000 m3; however, approval for the sea 
dumping of up to 150 000 m3 of material has been sought to provide a sufficient buffer for over-
dredge.  
 
It is anticipated that dredging will be completed by a medium or large cutter suction dredge 
(CSD), to effectively remove both soft (silty) surface sediments and underlying sandstone of 
various strength.  The CSD will use a rotating cutter head lowered to the seabed to loosen the 
material that is then lifted through a suction pipe.  The CSD is fixed in position by a spud at the 
stern and the cutter-suction arm is swept back and forth on an arc, controlled by anchors and 
winches.  Dredged material will be spread entirely within Port waters and into the naturally deep 
channel adjacent to Channel Rock (-40 m LAT channel, adjacent to the hazard marker; 
Figure 1.2).   
 
The Project is expected to take place over a 2-4 week period, including mobilisation and 
demobilisation of the dredge plant; subject to potential delays due to inclement weather and/or 
unfavourable sea state.  Operations will be 24 hours a day, 7 days a week (24/7; in-line with Port 
activities).  However, turbidity generating activities (i.e. dredging and disposal) will not be 24/7 
due to operational and maintenance reasons such as: dredge positioning (moving anchors and 
spuds), maintenance and repairs and refuelling. 
 
The Port is situated in Roebuck Bay which supports important environmental and social values, 
including the adjacent Yawuru Nagulagun / Roebuck Bay Marine Park and Ramsar wetland of 
international importance.  KPA is committed to the preservation of these values and a Dredging 
Environmental Impact Assessment (DEIA; BMT 2018a) has been undertaken to identify, mitigate 
and manage all potential environmental impacts to within acceptable limits. 
 
The key characteristics of dredging and disposal for the Project are detailed in Table 1.1. 
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Table 1.1 Key characteristics of the Port of Broome Channel Optimisation Project  

Element Location Proposed extent Duration 
Physical elements 

Capital 
dredging – 
channel 

Disposal/Dredge 
Area 1 
(Figure 1.2) 

Approximately 101 500 m3 of material 
will be dredged from five discrete areas 
within Dredge Area 1 using a cutter 
suction dredge.  
The proposed channel design includes 
widening the entrance channel to 260 m; 
with a 190 m wide channel to -10 m 
lowest astronomical tide (LAT) and a 
nominally 70 m wide channel with 
sloping design from -10 m LAT to -7.7 m 
LAT.  Deepening of the turning basin will 
create a sloping channel depth to -10 m 
LAT. 

2–4 weeks, including mobilisation 
and demobilisation of the dredge 
plant; subject to potential delays 
due to inclement weather and/or 
unfavourable sea state.  The 
anticipated dredging rate is 
between 70 000 and 200 000 m3 
per week depending on the size of 
the dredging equipment and 
strength of rock (geotechnical 
investigations pending) 

Capital 
dredging – 
Berths 11  
and 12 

Dredge Area 2 
(Figure 1.2) 

Approximately 11 000 m3 of material will 
be removed to widen Berths 11 and 12 
to 9.5 m LAT. 

Capital 
dredging – 
shoal area 

Dredge Area 3 
(Figure 1.2) 

The shoal area to the north of the wharf 
will be deepened to -6.5 m LAT by 
dredging 4500 m3 of material. 

Operational elements 

Not applicable N/A 
No new operational elements as a result 
of the proposed channel optimisation 
project. 

N/A 

Note: LAT = lowest astronomical tide, N/A = not applicable 

1.3 Purpose of this document 
A dredging environmental impact assessment (DEIA; BMT 2018a) was submitted to the 
Department of Water and Environmental Regulation (EPA Service; DWER) and Department of 
Environment and Energy (DoEE) on 15 March 2018.  The DEIA was in support of the 
referral/application requirements for formal environmental assessment and approval under the 
following State and Federal legislation: Environmental Protection Act 1986, Environment 
Protection and Biodiversity Conservation Act 1999 and Environment Protection (Sea Dumping) 
Act 1981.  In a response to a request for further information from DWER (9 March 2018), BMT 
(on behalf of KPA) prepared a Dredging Environmental Management Framework (DEMF; 
BMT 2018b) that provided an overview of the proposed management and monitoring procedures 
to be implemented during the Project with respect to defined zones of impact, based on: 
(i) predictive modelling of the dredge plume extent and intensity (acknowledging its small-scale 
and short duration); and (ii) the tolerance of benthic biota. 
 
This Dredging Environmental Management Plan (DEMP) provides a detailed outline of the 
environmental monitoring and management measures to be implemented during the Project to 
achieve the defined environmental protection objectives (EPOs).  This DEMP expands on the 
monitoring and management framework presented in BMT (2018b) and incorporates comments 
provided by DWER and DoEE (Queensland & Sea Dumping Section). 
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Figure 1.2 Port of Broome capital dredging footprint and disposal area 
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2. Key Environmental Impacts 
The key environmental factors (Table 1.1) that may be affected by the Project were determined 
based on the findings of the DEIA and subsequent information provided to DWER in the DEMF 
(BMT 2018a,b).  An overview of the outcome- and/or management-based provisions to achieve 
each EPO are provided in Section 3; with further detail provided in the subsequent sections for 
each of the environmental factors1 (Section 3.1–3.4).  
 

Table 2.1  Key environmental issues, potential impacts and monitoring/management 
requirement 

Factor1 Potential impact Risk 
factor 

Environmental 
protection objective 
(EPO) 

Management target 
Monitoring/ 
management 
requirements 

B
en

th
ic

 c
om

m
un

iti
es

 a
nd

 
ha

bi
ta

ts
 (B

C
H

) 

Direct loss of benthic 
habitat or communities Low 

Restrict permanent loss 
of BCH to the zone of 
high impact  

Dredging operations 
do not occur outside 
of approved Project 
footprint 

Section 3.1.1 

Indirect impacts on 
BCH due to increase 
in water column 
turbidity and reduced 
light availability 

Low 

No indirect damage to 
BCH (seagrasses or 
filter feeders) due to 
reduced water clarity 

Maintain water quality 
to meet criteria at the 
zone of moderate 
impact (ZoMI)/zone 
of Influence (ZoI) 
boundary 

Section 3.1.2 

M
ar

in
e 

en
vi

ro
nm

en
ta

l q
ua

lit
y 

Increased water 
column turbidity 

Low 

No indirect damage to 
BCH (seagrasses or 
filter feeders) due to 
reduced water clarity 

Maintain water quality 
to meet criteria at the 
ZoMI/ZoI boundary 

Section 3.2.1 

Release of 
contaminants during 
dredging and disposal 

Very Low 

No release of 
contaminants in 
sediments during 
dredging has the 
potential to deteriorate 
water quality and impact 
marine fauna 

Maintain and 
implement existing 
Port Environmental 
Management Plan 
(KPA 2018) 

Section 3.2.2 

Hydrocarbon spills and 
waste generation Moderate 

No accidental release of 
contaminants that have 
the potential to 
deteriorate water quality 
and impact marine 
fauna 

Maintain a clean and 
tidy work site and 
follow chemical 
storage and refuelling 
procedures 

Section 3.2.3 

Marine fauna 
disturbance 
(collisions/noise)  

Moderate 

No harm of individuals 
and/or declines in the 
population of the range 
of species protected 
under state/federal 
legislation 

No reported incidents 
of marine fauna injury 
or death as a result of 
the Project 

Section 3.3.1 

Introduced marine 
species (IMS) 

Moderate 
No introduction of 
non-native marine 
species  

 
 
Implement 
procedures to 
minimise the risk of 
IMS to the Project 
area 
 
 

Section 3.3.2 

                                                
1 Environmental factors in accordance with EPA (2016a) 
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Factor1 Potential impact Risk 
factor 

Environmental 
protection objective 
(EPO) 

Management target 
Monitoring/ 
management 
requirements 

S
oc

ia
l s

ur
ro

un
di

ng
s 

an
d 

hu
m

an
 h

ea
lth

 
Indirect impact on 
aquaculture species 
(peal oysters) as a 
result of increased 
water column turbidity 

Moderate 

No loss or harm of 
aquaculture species 
(pearl oysters) as a 
result of reduced water 
clarity 

Maintain water quality 
to meet criteria at the 
at the pearl lease 
boundary 

Section 3.4.1 

Loss of indigenous 
and non-indigenous 
heritage areas 

Low 

No disturbance or loss 
of indigenous or 
non-indigenous heritage 
areas 

No reports of 
disturbance to a 
registered or 
unregistered 
indigenous or non-
indigenous heritage 
site 

Section 3.4.2 

Public safety, access 
and visual amenity Low 

No public health 
incidents or visual 
amenity complaints as a 
result of the Project 

No public complaints 
or reported public 
safety hazard, near 
miss, or incident 

Section 3.4.3 

Navigational hazards Low 
No navigational safety 
incidents as a result of 
the Project 

No complaints or 
reported public safety 
hazard, near miss, or 
incident as a result of 
navigational issues 

Section 3.4.4 

Notes: 
1. Environmental factors in accordance with EPA (2016a) 
2. BCH = benthic communities and habitats, EPO = environmental protection objective, IMS = introduced marine 

species, ZoI = zone of influence, ZoMI = zone of moderate impact 
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3. Management and Monitoring Plan 
Environmental monitoring, management triggers, targets and responses have been developed for 
the Port of Broome Channel Optimisation Project, as summarised in Table 3.1 and Table 3.2.  
The monitoring and management commitments outlined in Table 3.1 and Table 3.2 are described 
in more detail in the sections below in order of the following environmental factors: 
 
• benthic communities and habitats (BCH) (Section 3.1) 
• marine environmental quality (Section 3.2) 
• marine fauna (Section 3.3) 
• social surroundings (Section 3.4). 

 
In addition to the monitoring and management commitments below, KPA (the Proponent) will 
comply with all defined DoEE Sea Dumping Permit conditions. 
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Table 3.1 Summary of environmental management commitments for the Port of Broome Channel Optimisation Project 

Factor1 

Environmental 
protection 
objective 
(EPO) 

Management 
targets Management actions Responsibility Reporting/evidence Frequency Timing 

B
en

th
ic

 c
om

m
un

iti
es

 a
nd

 h
ab

ita
t (

B
C

H
) 

Restrict 
permanent loss 
of BCH to the 
zone of high 
impact (ZoHI) 

No dredging 
outside of the 
approved dredge 
area 

 
Installation and operation inspection of on-board 
Global Positioning System (GPS) tracking 
system 
 
 

Dredge 
Contractor 

Installation and 
operation confirmation 
report 

Once off  
 
(refer to Table 3.2 for 
ongoing monitoring 
target for this EPO) 

Prior to 
dredging 
and 
disposal 

No indirect 
damage to BCH 
(seagrasses or 
filter feeders) 
due to reduced 
water clarity 

Maintain water 
quality to meet 
criteria at the zone 
of moderate impact 
(ZoMI)/zone of 
Influence (ZoI) 
boundary 

 
Implement in-water monitoring, visual plume 
observations as per the Dredging Environmental 
Management Plan (DEMP; this document) 
 
 

Environmental 
Representative 
/ Dredge 
Contractor 

Daily in-water 
monitoring reports and 
field logs 

Daily 

Prior to, 
during and 
after 
dredging 
and 
disposal 
activities 

Turbidity monitoring 
for protection of 
BCH in-line with 
this DEMP 

 
 
 
Turbidity monitoring requirements will be 
detailed in a Sampling and Analysis Plan (SAP) 
and provided to relevant field personnel 
 
 
 

Environmental 
Representative 

Prepare a SAP for 
KPA's approval 

Once off  
 
(refer to Table 3.2 for 
ongoing monitoring 
target for this EPO) 

Prior to 
dredging 
and 
disposal 
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Factor1 

Environmental 
protection 
objective 
(EPO) 

Management 
targets Management actions Responsibility Reporting/evidence Frequency Timing 

Validation of BCH 
with the ZoMI/ZoHI 

The results of the additional ground-truthing 
data will be made available to Department of 
Environment and Energy (DoEE) and 
Department of Water and Environmental 
Regulation (DWER) 
 
Should the assessment of dominant BCH within 
the ZoMI/ZoHI differ from the original 
assessment, the DEMP (this document) and 
subsequent monitoring and management 
requirements will be updated as required, in 
consultation with DoEE and DWER 

Environmental 
Representative 

Survey report for 
additional of the 
additional 
ground-truthing data 

Once off 
 

Prior to 
dredging 

M
ar

in
e 

E
nv

iro
nm

en
ta

l Q
ua

lit
y 

No release of 
contaminants 
that have the 
potential to 
deteriorate 
water quality 
and impact 
marine fauna 

Maintain a clean 
and tidy work site 
and follow chemical 
storage and 
refuelling 
procedures 

Waste and refuelling management and disposal 
in-line with existing Port requirements 
(KPA 2016a) 

Dredge 
Contractor 

Waste and refuelling 
management 
procedures included as 
a Dredge Contractor 
requirement for KPA's 
approval 

Once off  
 
(refer to Table 3.2 for 
ongoing monitoring 
target for this EPO) 

Prior to 
dredging 
and 
disposal 

Compliance with the International Maritime 
Organisation International Convention for the 
Prevention of Pollution from Ships (MARPOL 
compliant) as a Dredge Contractor requirement 

Dredge 
Contractor 

Compliance with the 
International MARPOL 
as a Dredge Contractor 
requirement 

Once off 
 
(refer to Table 3.2 for 
ongoing monitoring 
target for this EPO) 

Prior to 
dredging 
and 
disposal 

Compliance with Port refuelling procedures   
Dredge 
Contractor 

Refuelling procedures 
included as a Dredge 
Contractor requirement 
for KPA's approval  

Once off 
 
(refer to Table 3.2 for 
ongoing monitoring 
target for this EPO) 

Prior to 
dredging 
and 
disposal 
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Factor1 

Environmental 
protection 
objective 
(EPO) 

Management 
targets Management actions Responsibility Reporting/evidence Frequency Timing 

Implement procedures to maintain clean and 
tidy work areas, including the safe storage of all 
potentially hazardous substances 

Dredge 
Contractor 

Hazardous substance 
and chemical storage 
procedures included as 
a Dredge Contractor 
requirement for KPA's 
approval 

Once off 
 
(refer to Table 3.2 for 
ongoing monitoring 
target for this EPO) 

Prior to 
dredging 
and 
disposal 

Spill kit kept on site at all times, with all 
necessary materials for mitigation of accidental 
spillage of hydrocarbons 

Dredge 
Contractor 

Spill kit provisions 
included as a Dredge 
Contractor requirement 
for KPA's approval 

Once off 
 
(refer to Table 3.2 for 
ongoing monitoring 
target for this EPO) 

Prior to 
dredging 
and 
disposal 

Maintain and develop a public complaints 
register Proponent 

– Public complaints 
register 
– Website link / 
information for project 
related public 
complaints register 

As required 

Prior to 
dredging 
and 
disposal 
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Factor1 

Environmental 
protection 
objective 
(EPO) 

Management 
targets Management actions Responsibility Reporting/evidence Frequency Timing 

M
ar

in
e 

Fa
un

a 

No harm of 
individuals 
and/or declines 
in the 
population of 
the range of 
species 
protected under 
state/federal 
legislation 

No reported 
incidents of marine 
fauna injury or 
death as a result of 
dredging and 
disposal works 

 
Vessel operators will undergo training that will 
include marine fauna behaviour and actions, 
reporting requirements in the event of marine 
fauna injury or mortality and provisions under 
EPBC Regulations 2000 – Part 8 Division 8.1: 
Interacting with cetaceans 
 

Dredge 
Contractor Training records Once off 

Prior to 
dredging 
and 
disposal 

Vessel operators will implement noise reduction 
actions: 
– leave engines, thrusters or other noise 
generating equipment associated with dredge 
equipment (including support vessels) in 
standby or switched off if not in use 
– instructed to turn suction pumps off when not 
in close proximity to the sea floor 

Dredge 
Contractor 

Procedures included 
as a Dredge Contractor 
requirement for KPA's 
approval 

Once off 

Prior to 
dredging 
and 
disposal 

Definition of marine fauna exclusion zone and/or 
stand down for vessels underway, in 
consultation with Department of Biodiversity 
Conservation and Attractions (DBCA) 

Environmental 
Representative  

– Correspondence with 
DBCA 
– Project Execution 
Plan or similar Dredge 
Contractor 
documentation 
prepared for KPA's 
approval 

Once off 

Prior to 
dredging 
and 
disposal 

Implementation of reporting process for 
detection of dead or injured marine fauna – 
document any disturbance or impacts to marine 
mammals; including date, number of individuals, 
corrective actions undertaken 

Environmental 
Representative 
/ Marine Fauna 
Observer 
(MFO) 

Marine Fauna 
Observation Forms 

As required 

During 
dredging 
and 
disposal 
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Factor1 

Environmental 
protection 
objective 
(EPO) 

Management 
targets Management actions Responsibility Reporting/evidence Frequency Timing 

MFO monitoring requirements will be detailed in 
a SAP and provided to relevant field personnel 

Environmental 
Representative 

Prepare a SAP for 
KPA's approval 

Once off 

Prior to 
dredging 
and 
disposal 

No introduction 
of non-native 
marine species 
/ introduced 
marine species 
(IMS) 

Implement 
procedures to 
minimise the risk of 
IMS to the Project 
area 

Dredge vessel and equipment (including 
support vessels) obtain a low risk rating on 
DPIRD risk assessment tool prior to works 
commencing 

Dredge 
Contractor Risk rating report Once off 

Prior to 
dredge 
vessel and 
equipment 
(including 
support 
vessels) 
mobilising 
to site 

S
oc

ia
l s

ur
ro

un
di

ng
s No loss or harm 

of aquaculture 
species (pearl 
oysters) as a 
result of 
reduced water 
clarity 

Maintain water 
quality to meet 
criteria at the at the 
pearl lease 
boundary 

Implement in-water monitoring as per the DEMP 
(this document) 

Environmental 
Contractor 

Daily in-water 
monitoring reports and 
field logs 

Daily 

Prior to, 
during and 
after 
dredging 
and 
disposal 
activities 

Keep lease holders 
informed of Project 
progression 

Continue to notify and consult with lease 
holders to manage potential concerns related to 
the Project; including notification of 
commencement and cessation of the dredging 
and disposal operations  

Proponent 
Email, letter and/or 
website notice 

As required 

Prior to, 
during and 
after 
dredging 
and 
disposal 
activities 
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Factor1 

Environmental 
protection 
objective 
(EPO) 

Management 
targets Management actions Responsibility Reporting/evidence Frequency Timing 

Turbidity monitoring 
for protection of 
aquaculture 
species in-line with 
the DEMP 
(this document) 

 
 
 
Turbidity monitoring requirements will be 
detailed in a SAP and provided to relevant field 
personnel 
 
 
 

Environmental 
Representative 

Prepare a SAP for 
KPA's approval 

Once off 

Prior to 
dredging 
and 
disposal 

No disturbance 
or loss of 
indigenous or 
non-indigenous 
heritage sites 

No reports of 
disturbance to a 
registered or 
unregistered 
indigenous or non-
indigenous heritage 
site 

Continue to notify and consult with Nyamba 
Buru Yawuru management team (and the 
Department of Planning Lands and Heritage 
[DPLH]/ Western Australian Museum, where 
relevant) to manage potential concerns related 
to the Project; including notification of 
commencement and cessation of the dredging 
and disposal  

Proponent Email, letter and/or 
website notice 

As required 

Prior to, 
during and 
after 
dredging 
and 
disposal 
activities 

No public health 
incidents or 
visual amenity 
complaints as a 
result of the 
Project 

No public 
complaints or 
reported public 
safety hazard, near 
miss, or incident 

Maintain and develop a public complaints 
register 

Proponent 

– Public complaints 
register 
– Website 
link/information for 
project related public 
complaints register 

As required 

Prior to 
dredging 
and 
disposal 

No navigational 
safety incidents 
as a result of 
the Project 

No complaints or 
reported public 
safety hazard, near 
miss, or incident as 
a result of 
navigational issues 

Obtain and implement a Temporary Notice to 
Mariners 

Proponent 
Temporary Notice to 
Mariners online 
notification 

Once off 

Prior to 
dredging 
and 
disposal 
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Factor1 

Environmental 
protection 
objective 
(EPO) 

Management 
targets Management actions Responsibility Reporting/evidence Frequency Timing 

 Maintain and develop a public complaints 
register 

Proponent 

– Public complaints 
register 
– Website 
link/information for 
project related public 
complaints register 

As required 

Prior to 
dredging 
and 
disposal 

Notes: 
1. Environmental factors in accordance with EPA (2016a) 
2. BCH = benthic communities and habitats, DBCA = Department of Biodiversity, Conservation and Attractions, DoEE = Department of Environment and Energy (Queensland & Sea 

Dumping Section), DPIRD = Department of Primary Industries and Regional Development, DPLH = Department of Planning Lands and Heritage, DWER = Department of Water and 
Environmental Regulation, GPS = global positioning system, IMS = introduced marine species, MARPOL = Maritime Organisation International Convention for the Prevention of Pollution 
from Ships, MFO = marine fauna observer, SAP = Sampling and Analysis Plan, ZoHI = zone of high impact, ZoMI = zone of moderate impact  
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Table 3.2 Summary of environmental monitoring commitments for the Port of Broome Channel Optimisation Project 

Factor 
Environmental 
protection 
objective (EPO) 

Monitoring 
target Monitoring Monitoring 

frequency Trigger criteria Trigger level action(s) Threshold criteria Threshold contingency 
action(s)  

B
en

th
ic

 c
om

m
un

iti
es

 a
nd

 h
ab

ita
ts

 (B
C

H
) 

Restrict 
permanent loss 
of BCH to the 
zone of high 
impact (ZoHI) 

No dredging 
outside of the 
approved 
dredge area 

GPS tracking 
device on the cutter 
suction dredge to 
confirm dredge 
positioning, with 
daily review of 
dredge position 

Daily 
Dredge plant is 
located in a non-
approved area 

– Re-issue Dredge 
Contractor with dredge 
area and disposal area 
coordinates; and 
– Confirm dredge plant 
immediate reposition to 
within approved dredge 
areas 

Dredging has 
occurred outside of 
approved dredge 
area 

 
– Re-issue Dredge Contractor 
with dredge area and disposal 
area coordinates; 
– Confirm dredge plant 
immediate reposition to within 
approved dredge areas  
– Inform Department of 
Environment and Energy 
(DoEE) and Department of 
Water and Environmental 
Regulation (DWER) of 
management threshold 
exceedance; and  
– Determine appropriate 
environmental monitoring in 
consultation with DoEE and 
DWER (if required) 
 

No indirect 
damage to BCH 
(seagrasses or 
filter feeders) 
due to reduced 
water clarity 

Maintain 
water quality 
to meet 
criteria at the 
zone of 
moderate 
impact 
(ZoMI)/zone 
of Influence 
(ZoI) 
boundary 

Daily in-water 
monitoring of 
Nephelometric 
Turbidity Unit 
(NTU) at: 
 
– The ZoMI/ZoI 
boundary sites, 
200 m from the 
dredge footprint  
– Four reference 
sites 
– Source of dredge 
plume (one site) 

Daily 

Surface or bottom 
TSS (mg/L) at 
any individual 
ZoMI/ZoI 
boundary site is 
>10 mg/L above 
the respective 
surface or bottom 
pooled baseline 
data 
(pre-dredging 
baseline data 
collected at the 
same site) on any 
one day 

Confirm trigger criteria 
exceedance 
(Section 3.1.2) 
 
– Modify dredge / 
disposal methods to 
reduce plume extent; 
and 
– Continue to 
monitoring and 
reporting  

Surface or bottom 
TSS (mg/L) at any 
individual ZoMI/ZoI 
boundary site is 
>10 mg/L above 
the respective 
surface or bottom 
pooled baseline 
data (pre-dredging 
baseline data 
collected at the 
same site) on three 
consecutive days 

 
 
Confirm threshold level 
exceedance (Section 3.1.2) 
 
– Cease dredging until disposal 
and/or dredge methods can be 
modified to maintain water 
quality; 
– Notify DoEE and DWER; and 
– Consult with DWER to 
determine best methods to 
assess potential impacts on 
BCH (if require) 
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Factor 
Environmental 
protection 
objective (EPO) 

Monitoring 
target Monitoring Monitoring 

frequency Trigger criteria Trigger level action(s) Threshold criteria Threshold contingency 
action(s)  

M
ar

in
e 

E
nv

iro
nm

en
ta

l Q
ua

lit
y 

Hydrocarbon 
spills and waste 
generation 

No release of 
contaminants 
that have the 
potential to 
deteriorate 
water quality 
and impact 
marine fauna 

Visual observations 
to ensure a clean 
and tidy work site, 
appropriate 
chemical storage 
and refuelling 
procedures are 
carried out 

Continuous 

There is evidence 
of a hydrocarbon 
leak on dredge or 
dredge 
equipment 

– Determine the source 
of the spill / waste  
– Contain spill / waste 
and remove/tag out 
equipment, as required 
– Equipment / work 
method will  be 
reviewed to ensure no 
further spills  
– Determine if 
additional 
environmental 
sampling or notification 
to DWER is required 

If there is an 
uncontained 
hydrocarbon spill 
into the 
environment as a 
result of dredging 
and disposal 
activities 

– Contain spill / waste and 
remove / tag out equipment, as 
required 
– Notify DoT Marine Safety Oil 
Spill Response Unit (24hour 
reporting number 08 9480 
9224) 
– Notify Department of 
Biodiversity, Conservation and 
Attractions (DBCA) / DWER to 
determine need for additional 
water/sediment quality 
monitoring 

Continuous 

There is a public 
complaint 
regarding 
hydrocarbon spills 
or waste / rubbish 
as a result of the 
Project 

– Determine validity of 
complaint and source 
of the spill / waste  
– Contain spill / waste 
and remove/tag out 
equipment, as required 
– Equipment / work 
method will be 
reviewed to ensure no 
further spills  
 
 
– It will be determined 
if additional 
environmental 
sampling or notification 
to DWER is required 

N/A N/A 
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Factor 
Environmental 
protection 
objective (EPO) 

Monitoring 
target Monitoring Monitoring 

frequency Trigger criteria Trigger level action(s) Threshold criteria Threshold contingency 
action(s)  

M
ar

in
e 

Fa
un

a 

Marine fauna 
disturbance 
(collisions / 
noise)  

No harm of 
individuals 
and/or 
declines in the 
population of 
the range of 
species 
protected 
under state / 
federal 
legislation 

Suitably trained 
Marine Fauna 
Observer on board 
the dredge vessel 
for the duration of 
the Project 

Continuous 

Presence of 
significant marine 
fauna enters the 
defined exclusion 
zone 
(Section 3.3.1) 

– Monitor its behaviour 
and movement 
– If fauna proceeds 
toward dredge, cease 
dredging until fauna is 
outside of exclusion 
zone 
– Implement soft-start 
procedures on re-
commencement of 
dredging   

There is an injury or 
death of significant 
marine fauna as a 
result of the Project 
 

– Cease dredging until disposal 
and/or dredge methods can be 
modified to reduce marine 
fauna impacts to an acceptable 
level 
– Notify and consult with DBCA 
and DWER prior to 
re-commencing dredging 

Daily / 
pre-start 

During daily/pre-
start (15 minute) 
significant marine 
fauna enters the 
exclusion zone 

– Monitor its behaviour 
and movement 
– Delay 
commencement of 
dredging until fauna is 
outside of exclusion 
zone 
– Implement soft-start 
procedures on 
commencement of 
dredging  

N/A  N/A 

No introduction 
of non-native 
marine species / 
introduced 
marine species 
(IMS) 

No IMS  

Dredge Contractor 
employees to 
monitor dredge or 
dredging equipment 
(including support 
vessels) for 
presence of 
suspected IMS 

Continuous 

Suspected IMS 
found on dredge 
or dredging 
equipment 
(including support 
vessels) 

Suspected IMS will be 
photographed, 
isolated, cleaned and 
reported to FishWatch 
(1800 815 507) 
(DPIRD) 

Confirmed IMS 
found on dredge or 
dredging equipment 
(including support 
vessels) 

– Consultation with DPIRD and 
FishWatch  
– Contaminated equipment will 
be removed from the water, if 
possible 
– All other equipment will be 
thoroughly inspected for IMS 
– Take action(s) as advised by 
DPIRD 
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Factor 
Environmental 
protection 
objective (EPO) 

Monitoring 
target Monitoring Monitoring 

frequency Trigger criteria Trigger level action(s) Threshold criteria Threshold contingency 
action(s)  

S
oc

ia
l S

ur
ro

un
di

ng
s 

No loss or harm 
of aquaculture 
species (pearl 
oysters) as a 
result of reduced 
water clarity 

Maintain 
water quality 
to meet 
criteria at the 
pearl lease 
boundary  

Daily in-water 
monitoring of 
NTU/TSS at the 
lease boundary site 
(PI1)  

Daily 

Median total 
suspended solids 
(TSS) at the lease 
boundary site 
(PI1) is less that 
the ANZECC and 
ARMCANZ 
(2000) guideline 
for the protection 
of aquaculture 
species (TSS 
<10 mg/L) on any 
one day 

Confirm trigger criteria 
exceedance 
(Section 3.4.1) 
 
– Modify 
dredge/disposal 
methods to reduce 
plume extent; and 
– Continue to 
monitoring and 
reporting  

 
Median TSS at the 
lease boundary site 
(PI1) is less that the 
ANZECC and 
ARMCANZ (2000) 
guideline for the 
protection of 
aquaculture 
species (TSS 
<10 mg/L) on three 
consecutive days 

 
Confirm threshold level 
exceedance (Section 3.4.1) 
 
– Cease dredging until disposal 
and/or dredge methods can be 
modified to maintain water 
quality; 
– Notify lease holders, DWER, 
DoEE, Pearl Producers 
Association (PPA) and DPIRD; 
and 
– Consult with lease holders, 
DWER, DoEE, PPA and 
DPIRD to determine best 
methods to assess potential 
impacts on aquaculture 
species (if require) 

No disturbance 
or loss of 
indigenous or 
non-indigenous 
heritage areas 

No reports of 
disturbance to 
a registered or 
unregistered 
indigenous or 
non-
indigenous 
heritage site 

Monitor dredged 
material for signs of 
indigenous or 
non-indigenous 
artefacts 

Continuous 
during 
dredging 

Report of 
suspected 
indigenous or 
non-indigenous 
artefact in 
dredged material 

Inform Department of 
Planning Lands and 
Heritage(DPLH), 
Western Australia 
Museum and Nyambu 
Buru Yawuru (as 
appropriate) 

Report of confirmed 
indigenous or non-
indigenous artefact 
in dredged material 

Cease dredging and notify and 
consult with DPLH, Western 
Australia Museum and Nyambu 
Buru Yawuru (as appropriate) 
prior to re-commencing 
dredging 
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Factor 
Environmental 
protection 
objective (EPO) 

Monitoring 
target Monitoring Monitoring 

frequency Trigger criteria Trigger level action(s) Threshold criteria Threshold contingency 
action(s)  

No public health 
incidents or 
visual amenity 
complaints as a 
result of the 
Project 

No public 
complaints or 
reported 
public safety 
hazard, near 
miss, or 
incident 

Set up and monitor 
a public complaints 
register 

Continuous 

Reasonable 
public complaint 
received 
indicating the 
occurrence of a 
safety hazard, 
near miss, 
incident, or 
impacts to visual 
amenity as a 
result of the 
Project 

Complete investigation 
and implement controls 
to ensure the public 
issue is resolved 

Reasonable public 
complaint received 
indicating the 
occurrence of an 
incident resulting in 
death, days away 
from work or 
serious change in 
visual amenity as a 
result of the Project 

– Cease dredging, if 
appropriate  
– Complete investigation and 
implement controls to ensure 
the public issue is resolved 

Notes:  
1. Environmental factors in accordance with EPA (2016a) 
2. DBCA = Department of Biodiversity Conservation and Attractions, DoEE = Department of Environment and Energy (Queensland & Sea Dumping Section), DPIRD = Department of 

Primary Industries and Regional Development, DPLH = Department of Primary Industries and Regional Development, DWER = Department of Water and Environmental Regulation 
(Environmental Protection Authority Services), EPO = environmental protection objective, IMS = invasive marine species, N/A = not applicable, NTU = Nephelometric Turbidity Unit, 
PPA = Pearl Producers Association, ZoI = zone of influence, ZoMI = zone of moderate impact 
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3.1 Benthic communities and habitats 
The benthic habitats surrounding the Port jetty are characterised by bare sand and rocky rubble 
reef with sparse epifaunal filter feeders (BMT 2018a,b).  August 2017 benthic habitat mapping 
found benthic habitats surrounding the Port were dominated by bare sand, with small patches 
(~0.5 ha) of ephemeral seagrasses (Halodule uninervis and Halophila ovalis) with moderate 
(~50%) cover found north of the Port jetty (Eco Logical 2017).  The densest stands of seagrass 
occur in the northern intertidal regions of Roebuck Bay that are exposed for <2 hours on low tides 
(McKenzie & Yoshida 2009), and generally further away from the Port jetty and the Roebuck 
Deep and Inner Anchorage channels (>2 km from the Project area) (BPA 2009, 
Eco Logical 2017).  Long-term seagrass monitoring indicated that percent cover of seagrass 
varied spatially, seasonally and inter-annually (McKenzie et al. 2017).  
 
The EPOs, trigger criteria, thresholds and management actions for potential direct (Section 3) 
and indirect (Section 3.1.2) impacts to BCH are associated with the zones of high impact (ZoHI) 
and moderate impact (ZoMI), established based on: (i) predictive modelling of the dredge plume 
extent and intensity (acknowledging its small-scale and short duration); and (ii) the tolerance of 
benthic biota (Appendix C of BMT 2018a, and BMT 2018b).  

3.1.1 Direct impacts on benthic communities and habitats 
The ZoHI designates the area where impacts on BCH are predicted to be irreversible; where the 
term irreversible means ‘lacking a capacity to return or recover to a state resembling that prior to 
being impacted within a timeframe of five years'.  Benthic habitat within the ZoHI consist of bare 
sand and subtidal rock/rubble (with sparse epifaunal filter-feeders), occupying an area of ~50 ha 
(BMT 2018b).  The environmental protection objective for direct impacts on BCH is to restrict 
permanent loss of BCH to ZoHI. 
 
An independent position logger will be mounted on the dredge to monitor the position of the 
dredge and ensure that it does not operate outside of the approved area.  The position of the 
dredge cutter head and disposal will be monitored by the Dredge Contractor in real-time.  The 
dredge and disposal position log will be sent to the Environmental Representative in real-time 
reviewed daily to ensure the dredge does not operate outside of approved areas.  Following 
dredging and disposal, a hydrographic survey will be completed to assess if dredging depths 
were achieved and provide a broad-scale spatial representation of potential nearshore seabed 
elevations within the disposal area.  Monitoring and management of direct impacts to BCH 
focuses on ensuring that dredging and disposal does not occur outside of the approved project 
footprint / disposal area (Table 3.1 and Table 3.2). 

3.1.2 Indirect impacts on benthic communities and habitats 
Modelled total suspended solids (TSS) plume concentrations showed that within 200 m of the 
ZoHI, benthic habitats are exposed to TSS concentrations no more than 10 mg/L above 
background, for no more than 12–28 hours (cumulative) over the entire dredging program 
(Appendix C of BMT 2018a, and BMT 2018b).  This 200 m radial boundary nominally represents 
the ZoMI, lies immediately outside of the ZoHI, and represents the area within which predicted 
impacts on BCH are recoverable within a period of 5 years following completion of dredging 
activities (EPA 2016b).  Noting that the benthic habitats surrounding the Port jetty are 
characterised by bare sand and rocky rubble reef with sparse epifaunal filter feeders 
(BMT 2018a,b). 
 
Monitoring and management of indirect impacts on BCH as a result of reduced water clarity 
includes in-water plume monitoring and visual plume observations to ensure that dredge plume 
intensity at the ZoMI/ zone of influence (ZoI) boundary is within modelled predictions. 
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In-water plume monitoring 
Prior to dredging, the correlation between TSS and Nephelometric Turbidity Unit (NTU) will be 
defined such that real-time turbidity measures may be assessed against modelled/predicted TSS 
contours (modelled outputs for predicted TSS concentrations above background; Appendix C of 
BMT 2018a).  The linear relationship between TSS and NTU will be defined by a qualified 
laboratory using sub-samples of the eight cores collected during the geotechnical site 
investigation (i.e. samples representative to the depth of dredging).  The laboratory defined 
relationship between TSS and NTU will allow field measurements of NTU to be converted to TSS 
concentrations (as mg/L) to determine if a detected exceedance is within the modelled 
parameters (i.e. TSS is <10 mg/L above background/baseline concentrations at the ZoMI 
boundary; Figure 3.2). 
 
NTU will be measured using a water sensor (YSI 6600 or equivalent) lowered through the water 
column three times (to calculate a median value for surface and bottom2 NTU/TSS), at the 
following sites (Figure 3.1): 
 

• at the source, i.e. from the dredge vessel, immediately down-current of the dredge plume 
(for before/after monitoring, within the centre of the dredge area) 

• at four sites on the ZoMI / zone of influence (ZoI) boundary, i.e. 200 m from the defined 
dredge area (in similar depths) 

• at four reference sites (>2 km from the Project area and beyond the influence of the 
plume) 

• at one site on the closest pearl lease boundary (~2 km from the dredge area; discussed in 
Section 3.4.1). 

 
Potential reference site locations that are >2 km from the Project area and beyond the influence 
of the plume (ZoI) are presented in Figure 3.1.  The baseline sampling (5 days of monitoring 
before dredging and disposal) will help define the appropriate location for the four impact sites 
(DI1–DI4); noting that nearshore turbidity may be naturally variable.  Satellite imagery (MODIS, 
Landsat or Sentinel satellite) may also help determine if reference sites are beyond the ZoI; 
however, the ZoI is based on modelled TSS concentrations that are ≤ 2 mg/L above ambient 
conditions for 1% of the 12-day dredging and disposal period (BMT 2018b), and may not be 
visible in the imagery.   
 
Daily in-water monitoring of NTU will be measured for 5 days before (baseline), during and 
5 days after dredging and disposal.  In-water monitoring after dredging and disposal may be 
reduced to 2 days if there are no trigger level exceedances during dredging and disposal, or 
NTU/TSS at individual ZoMI/ZoI sites has returned to baseline conditions for the last 3 days of 
dredging and disposal, but will continue until NTU/TSS at individual ZoMI/ZoI sites returns to 
baseline/reference site conditions. 
 
If water sampling at the proposed sites is not possible due to restricted access, a new location 
will be selected as close as possible to the target site and on the same boundary (where 
relevant).   

                                                
2 Approximately 0.5 m meters below the surface of the water and above the seafloor, respectively. 
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The Dredge Contractor / Environmental Representative will process the data daily3 to determine 
whether the trigger / threshold criteria have been exceeded (Figure 3.2).  A trigger criterion 
exceedance is detected if surface or bottom TSS (field measurements of NTU converted to TSS 
concentrations [as mg/L]) at any individual ZoMI/ZoI boundary site (I1, I2, I3 or I4) is >10 mg/L 
above the respective surface or bottom pooled baseline data (pre-dredging baseline data 
collected at the same site) (Figure 3.2).  An exceedance will be confirmed by using the following 
multiple lines of evidence approach to determine whether there is a link between dredge and 
disposal activities and elevated turbidity at any ZoMI/ZoI boundary site: 
 
• data analysis quality assurance and quality control (i.e. human error) 
• function checks on the multi parameter water sensor  
• determine if ZoMI/ZoI boundary site TSS is <10 mg/L above background (reference site) data 

(R1–R4; sites to be defined during baseline investigations) 
• effects of natural metocean or weather conditions (e.g. tides, cyclone, flooding causing 

localised decreases in water clarity at a ZoMI/ZoI boundary site compared to baseline data 
and/or reference sites). 

 
Details of sampling and analysis will be provided to field personnel as part of a Sampling and 
Analysis Plan (SAP).   
 

Table 3.3 Proposed in-water monitoring site coordinates 

Location Site name 
Coordinates (UTM51; GDA94) 
Easting Northing 

ZoMI/ZoI boundary north DI1 417167.60 8009941.75 

ZoMI/ZoI boundary east DI2 417880.33 8009797.55 

ZoMI/ZoI boundary south DI3 417334.78 8008455.69 

ZoMI/ZoI boundary west DI4 416817.51 8009046.49 

Pearl lease boundary site1  PI1 416758.76 8005574.89 

>2 km from the Project footprint and beyond the influence of 
the plume (ZoI) R1–R4 TBD 

Plume source, immediately down-current of the dredge plume S1 N/A 
Notes:  
1. Pearl lease boundary site in-water monitoring is detailed in Section 3.4.1; indirect impacts on aquaculture species 
2. N/A = not applicable; dependant on site of disposal at the time of sampling, TBD = to be defined during baseline 

investigations, ZoI = zone of influence, ZoMI = zone of moderate impact 
 

                                                
3 Within 24 hours of each daily in-water survey. 
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Note:  
1. Reference sites are indicative only and final placement will be defined during baseline investigations. 

Figure 3.1 Proposed in-water monitoring sites 
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Notes: 
1. Criterion = surface or bottom TSS at individual ZoMI/ZoI sites is <10 mg/L above respective baseline surface or bottom TSS, at the same site.  If the criterion is confirmed to have been 

exceeded on any one day the 'trigger level actions' will be implemented.  If the criterion is confirmed to have been exceeded at the same site for three consecutive days the 'threshold 
contingency actions' will be implemented.  

2. DoEE = Department of Environment and Energy (Queensland & Sea Dumping Section), DWER = Department of Water and Environmental Regulation (Environmental Protection 
Authority Services), NTU = Nephelometric Turbidity Unit, TSS = total suspended solids, ZoMI = zone of moderate impact, ZoI = zone of influence  

Figure 3.2 Tiered management framework for indirect impacts on benthic communities and habitats 
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Visual plume observations 
The Dredge Contractor / Environmental Representative will complete a sketch of the turbid plume 
at the dredging and disposal areas daily during dredging and disposal, to record a visual extent of 
turbidity.  The plume sketch will be completed on a pre-designed template (Appendix A) between 
1100 and 1300, when sun glint on the water surface is minimal.  The plume sketch will be 
completed.  All fields in the plume sketch template are to be completed.  Plume sketches will be 
reviewed daily and compared against predicted modelled plume outputs.  Satellite imagery 
(MODIS, Landsat, Sentinel satellite) may be used instead of/or in addition to plume sketches to 
define the extent of the visual plume. 
 
Two remote imagery units will capture photographs before, during and after the Project.  One unit 
will be installed on the jetty with a view of the dredging operations, and the second unit will be 
installed on the dredge vessel for the duration of the Project.  Each remote imagery unit will 
remotely capture time- and date-stamped images to a resolution of up to 12 megapixels at half-
hourly intervals.  One low-resolution image from each unit will be automatically sent daily to the 
Environmental Representative for review.  The high-resolution images from the units will be 
compiled to form time-lapse videos following cessation of dredging and disposal works.  This will 
provide a visual review of the environmental conditions (including any turbid plumes) before, 
during and after the Project. 
 
The Dredge Contractor / Environmental Representative will be required to take daily site 
photographs of the dredge and disposal area on every working day during the Project.  The 
photographs will be taken at the same time that plume sketches are compiled (nominally between 
1100 and 1300) and in a direction to minimise sun glint from the water surface.  A digital camera 
with resolution ≥ 12 megapixels will be used to take the photographs.  Wherever possible, the 
same camera will be used for the duration of the Project to ensure all photographs are of the 
same quality.  The camera should be configured such that the date and time of the photographs 
will be automatically stamped on the image.  The photographs will be reviewed daily and used to 
verify the plume sketches. 
 
Visual plume observations will help provide context to an in-water plume monitoring exceedance. 

3.1.3 Validation of benthic communities and habitats  
An additional ground-truthing camera survey of benthic communities and habitat within the ZoHI 
and ZoMI will be undertaken during detailed design work for the project, to further validate the 
habitat assessment of dominant substrates of: (i) bare sand; and (ii) rocky rubble reef with sparse 
epifaunal filter feeders (BMT 2018a,b).  Prior to dredging, KPA will complete further towed video 
transects at locations suggested by DWER (email to KPA from K. Carter, Senior Environmental 
Officer, EPA Services, 22 March 2018) (see 'proposed transects' in Figure 3.3).  There are no 
proposed monitoring targets associated with this survey as it is not expected that the assessment 
of dominant substrates will change as a result of this additional survey.  The results of the 
additional ground-truthing data will be made available to DoEE (Queensland & Sea Dumping 
Section) and EPA Services, prior to dredging, to confirm the assessment of dominant substrates.  
The DEMP (this document) and subsequent monitoring and management requirements 
(Table 3.1 and Table 3.2) will be updated, as required, in consultation with DoEE and DWER, 
should the assessment of dominant BCH within the ZoMI/ZoHI differ substantially from the 
original assessment. 
 



 

BMT:  Kimberley Ports Authority: Port of Broome Channel Optimisation Project – Dredging Environmental Management Plan  27 

 
Figure 3.3 Proposed additional ground-truthing transects 

3.2 Marine environmental quality 
3.2.1 Increase in water column turbidity  
Turbidity was generally elevated at four sites monitored adjacent to the Port, with average 
concentrations of TSS ranging from 15.7–24.8 mg/L during the wet season and 8.8–15.2 mg/L 
during the dry season, over the four tidal cycles (Oceanica 2012).  Water clarity varied spatially 
and temporally, and the correlation between different measures of water clarity (TSS, light 
attenuation coefficient and NTU) was generally poor, though stronger during the wet season and 
spring tide sampling (Oceanica 2012).  Eco Logical (2017) found very low (<1.5 NTU) turbidity at 
sites adjacent to the Port and further offshore.  These historical data indicate there is natural 
spatial and temporal (tidal/seasonal) variability in water clarity in the region, particularly in the 
shallower nearshore areas.  
 
Water column turbidity and potential indirect impacts to BCH adjacent to the Port will be 
monitored and managed prior to, during and after dredging and disposal works as described in 
Section 3.1.2.  Due to the natural spatial variability in water clarity, a multiple lines of evidence 
approach will be used to determine whether there is a link between dredge and disposal activities 
and elevated turbidity at any ZoMI/ZoI boundary site (Figure 3.2). 
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3.2.2 Release of contaminants to marine water 
Concentrations of metals, organotins, and hydrocarbons sampled in sediments within the area to 
be dredged were generally below the laboratory limits of reporting; and in all cases were below 
the screening levels defined by the National Assessment Guidelines for Dredging (CA 2009).  
Based on these results, the sediment material is considered suitable for ocean disposal and there 
will be no active monitoring or management during the Project.  However, KPA will continue to 
manage potential environmental impacts of Port operations in-line with their Environmental 
Management Plan (KPA 2016) and all ships entering the Port will remain compliant with the 
International MARPOL (Table 3.1). 

3.2.3 Hydrocarbon spills and waste 
There is a risk of hydrocarbon spills to the marine environment due to the various hydrocarbons 
during the Project; including fuel, oil and lubricants for the dredge and support vessels.  Rubbish 
and hazardous waste may also be generated, which can pollute the environment if inadequately 
contained and removed from the site.   
 
The Dredge Contractor will inspect and maintain their equipment daily and follow refuelling 
procedures to reduce the risk of a hydrocarbon spill.  The Dredge Contractor will store all fuels, 
oils and lubricants on site appropriately such that they do not pose a threat to the health and 
safety of personnel and the environment.  The Dredge Contractor will keep a spill kit on site at all 
times, with all necessary materials for mitigation of accidental spillage of hydrocarbons.  The 
Dredge Contractor will implement procedures to maintain clean and tidy work areas, including the 
safe storage of all potentially hazardous substances.  The Dredge Contractor will also ensure 
their work site is clear of rubbish at the end of the Project.  The EPOs, monitoring and 
management measures for hydrocarbon spill and waste management are detailed in Table 3.1 
and Table 3.2. 

3.3 Marine fauna 
The marine fauna known to occur in the Project area may be impacted by collisions with vessels 
during the Project and ongoing Port operations, with the potential impact resulting in injury or 
fatality.  The mobility of snubfin dolphins and other dolphins leads to minimal risk of these species 
being injured or entrained by the slow moving and audible CSD.  Dugongs, whales and turtles 
would also be able to hear the CSD and have plenty of time to respond.  A broad-scale review of 
dredging impacts on marine fauna found that, in terms of direct effects, collisions are possible but 
unlikely given the slow speed of a dredge (Todd et al 2015).  Important foraging habitats for 
dugongs and turtles are not found within the Project footprint and, therefore, it less likely these 
species will be in the direct path of the CSD.  Placement of material will occur adjacent to the 
dredging footprint, reducing transit requirements for work vessels and collision incidents as a 
result of the Project.   
 
Noise generated by dredging activities also has the potential to disturb marine fauna, causing 
temporary or even long-term avoidance of an area that may be important for feeding, 
reproduction or sheltering.  Underwater noise may interfere with communication systems of fish 
and marine mammals, masking important biological cues or causing behavioural disturbance.  
The machinery used during the Project (CSD and associated vessel/s) generates noise that could 
disturb wildlife located within hearing range.  However, sounds generated by dredging at the 
source of the CSD (i.e. cutting, pumping, inboard engine etc.) are at the lower end of noise 
emission pressures in the aquatic environment and outside of the auditable bandwidth of the 
marine mammals likely to occur in the region.  The noise emitted by dredging is broadband, with 
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most energy below 1 kHz unlikely to cause damage to marine mammal auditory systems 
(Todd et al. 2015). Further, the Project is within an active Port, where large vessels are 
commonplace and can be the source of similar, if not a higher, underwater noise compared to a 
CSD.  Due to the small scale and short duration of dredging and disposal, it is unlikely that fauna 
will be significantly impacted by the noise generated by the Project. 
 
Dredging plant and operational vessels may result in the introduction of non-indigenous marine 
species to the area (IMS).  IMS can have significant impacts on marine ecosystems and marine 
industries; however, only a small fraction of IMS are able to thrive and successfully colonise new 
habitats (Mack et al. 2000).  IMS have the potential to displace native species, change 
community structure and food webs, and alter ecosystem processes such as nutrient cycling and 
sedimentation or damage marine industries through diminishing fisheries, fouling ship's hulls and 
clogging intake pipes (Molnar et al. 2008).  The primary means by which non indigenous marine 
species may be introduced is via biofouling (the attachment of organisms) to vessel hulls and/or 
ballast water (water that a vessel takes on board to provide stability).   
 
The EPOs, monitoring and management measures for minimisation of noise, prevention of 
marine fauna collision and prevention of IMS are detailed in Table 3.1 and Table 3.2. 

3.3.1 Marine fauna observation and noise mitigation 
Prior to the commencement of dredging, vessel operators will be required to undergo training to 
minimise the risk of marine fauna interactions during mobilisation and construction activities.  The 
training would include marine fauna behaviour and actions, and reporting requirements in the 
event of marine fauna injury or mortality.  EPBC Regulations 2000 – Part 8 Division 8.1, 
Interacting with cetaceans will be included in training and adhered to, as required. 
 
A suitably trained Marine Fauna Observer (MFO) is required to be on location during dredging 
and disposal activities.  The MFO will be independent of the dredging personnel and located 
within the most effective observation position for the duration of works and must be trained in 
marine fauna observation, behaviour, and distance estimation and reporting, as per the SAP.   
 
The MFO will be required to complete the Marine Fauna Observation Log provided in Appendix B 
and maintain these records for the duration of the Project.  Marine fauna observations and the 
required exclusion zone will be determined in consultation with Department of Biodiversity 
Conservation and Attractions (DBCA).  If marine fauna are sighted, the behaviour and direction of 
their movement will continue to be monitored and recorded on the Marine Fauna Observation 
Logs.  Any disturbance or impacts to marine mammals will be documented to record date, time, 
location, tide and weather conditions, number of individuals involved, corrective action(s) 
undertaken, proposed preventative action(s) to be implemented.  All observation logs will be 
submitted to KPA / Environmental Representative for further reporting to regulatory authorities, as 
required.  Should marine fauna enter the agreed exclusion zone the monitoring actions listed in 
Table 3.2 will be completed. 
 
The vessel operators will be instructed to leave engines, thrusters or other noise generating 
equipment associated with dredge equipment (including support vessels) in standby or switched 
off if not in use, to reduce impacts of noise on marine fauna.  The dredge operators will also be 
instructed to turn suction pumps off when not in close proximity to the sea floor. 

3.3.2 Prevention of introduced marine pest 
The Dredge Contractor will ensure that all vessels entering the Port comply with vessel 
management procedures and ensure that: 
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• All vessels and dredge related equipment (i.e. pipeline) have been risk assessed using the 
DPIRD risk assessment tool (https://vesselcheck.fish.wa.gov.au/) and completed the actions 
to manage vessels and equipment to a low risk rating. 

• Any equipment or vessels are either new, or have been thoroughly cleaned, dried for 
>24 hours, and inspected prior to being deployed. 

• The presence of any suspected IMS are reported to FishWatch (1800 815 507) in-line with 
monitoring targets in Table 3.2. 

3.4 Social surroundings 
Roebuck Bay holds cultural significance to the Yawuru traditional owners; their connection to the 
land is important for spiritual and cultural practices and also for access to food and ceremonial 
fauna species.  The town site is a popular holiday destination for travellers and the waters 
adjacent to the Port are popular for recreational fishing and tourism activities.  The natural 
environment is also important for supporting commercial fishing and aquaculture operations; with 
pearling one of the largest industries in Broome.  The EPOs and associated monitoring and 
management measures are therefore concentrated on the following potential impacts on social 
surroundings: 
 
• indirect impact of turbidity on aquaculture species (pearl oysters) (Section 3.4.1) 
• indigenous and non-indigenous heritage sites (Section 3.4.2) 
• visual amenity (Section 3.4.3) 
• public safety and navigational hazards (Section 3.4.4). 

3.4.1 Indirect impact on aquaculture species (pearl oysters) 
Based on hydrodynamic and plume modelling, nearby pearling leases are on the edge of the ZoI 
(Figure 3.1).  As such, it is not anticipated that the plume generated by the Project will elevate 
turbidity at the offshore aquaculture leases beyond 1–2 mg/L above background, and any 
elevation will be sporadic and short lived (BMT 2018a,b). 
 
Monitoring of potential impacts to pearling leases is similar to in-water plume monitoring detailed 
in Section 3.1.2.  One TSS/NTU monitoring site will be located on the closest pearling lease to 
the boundary of the ZoMI (site PI1; Figure 3.1).  The sensor will be lowered through the water 
column three times to calculate a median value for surface and bottom NTU.  To determine an 
exceedance of the trigger criterion, median TSS (converted using the laboratory defined 
relationship; Section 3.1.2) will be compared to the ANZECC and ARMCANZ (2000) guideline for 
the protection of aquaculture species (TSS <10 mg/L). 
 
The Dredge Contractor / Environmental Representative will process the data daily to determine 
whether the trigger/threshold criteria have been exceeded (Table 3.2).  An exceedance will be 
confirmed by using the following multiple lines of evidence approach to determine whether there 
is a link between dredge and disposal activities and elevated turbidity at the pearl lease boundary 
site (Figure 3.4): 
 
• data analysis quality assurance and quality control (i.e. human error) 
• function checks on the multi parameter water sensor  
• comparison of data to modelled parameters within the ZoI i.e. <2 mg/L above background 

(reference sites) and/or baseline (pre-dredging baseline data collected at the same site) 
• effects of natural metocean or weather conditions that could be affecting this site that are not 

related to dredging and disposal (e.g. tides, cyclone, flooding). 
 
Detailed sampling and analysis procedures will be provided to field personnel as part of a SAP.   

https://vesselcheck.fish.wa.gov.au/
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In addition to water monitoring measurements, KPA will continue to notify and consult with lease 
holders and community groups to manage potential concerns related to the Project.  Consultation 
will include notification of commencement and cessation of the dredging and disposal operations.  
Should an issue arise, management measures outlined in Section 4 will be implemented. 



32 BMT:  Kimberley Ports Authority: Port of Broome Channel Optimisation Project – Dredging Environmental Management Plan 

 
Notes: 
1. Criterion = median TSS at the lease boundary site (PI1) is less that the ANZECC and ARMCANZ (2000) guideline for the protection of aquaculture species (TSS <10 mg/L).  If the 

criterion is confirmed to have been exceeded on any one day the 'trigger level actions' will be implemented.  If the criterion is confirmed to have been exceeded for three consecutive 
days the 'threshold contingency actions' will be implemented.  

2. DoEE = Department of Environment and Energy (Queensland & Sea Dumping Section), DPIRD = Department of Primary Industries and Regional Development, DWER = Department of 
Water and Environmental Regulation (Environmental Protection Authority Services), NTU = Nephelometric Turbidity Unit, PPA = Pearl Producers Association, TSS = total suspended 
solids 

Figure 3.4 Tiered management framework for indirect impacts on aquaculture species 
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3.4.2 Indigenous or non-indigenous heritage sites  
The Nyamba Buru Yawuru management team have been consulted as key stakeholders 
regarding the proposed Project, to ensure heritage sites, seascapes, the enjoyment of country 
and customary practices are identified and preserved.   
 
KPA will continue to notify and consult with Nyamba Buru Yawuru management team (and the 
Department of Planning Lands and Heritage / Western Australian Museum, where relevant) to 
manage potential concerns related to the Project.  Consultation will include notification of 
commencement and cessation of the dredging and disposal operations.  Management measures 
outlined in Table 3.1 will be implemented should there be any indication of disturbance to an 
indigenous or non-indigenous artefact. 

3.4.3 Public safety and visual amenity 
Monitoring and management of visual amenity is predominantly related to visual plume 
monitoring (Section 3.1.2).  A public complaints register will be set up and monitored for reports 
of public safety hazards, near misses or incidents or impacts to visual amenity as a result of the 
Project.  Should public safety or visual amenity issues arise an investigation will be implemented 
and controls put in place to ensure the public issue is resolved (Table 3.1and Table 3.1).  

3.4.4 Navigational hazards 
The dredge and pipeline will be clearly visible on the water surface during the day and will be lit in 
accordance with safety regulations.  The dredge vessel will maintain a navigable channel (where 
possible) and vessel access to the Project area during dredging and disposal.  The Dredge 
Contractor will monitor VHF Channel 16/14 and respond to any incidents involving the dredging 
equipment. 
 
A temporary notice to mariners will be issued by the Port prior to dredging and disposal works to 
notify recreational and commercial vessel operators of navigational hazards associated with the 
Project (Table 3.1).   
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4. Roles and Responsibilities 
The roles and responsibilities for the implementation of the commitments outline in the DEMP 
(this document) are summarised in Table 4.1. 
 

Table 4.1 Roles and responsibilities 

Role Responsibility 

Proponent 
(KPA) 

Contract holder and ultimately responsible for all aspects of the Project 
Responsibility for the implementation of this Dredging Environmental Management Plan (DEMP) 
Responsible for reporting any health, safety, environment and quality (HSEQ) incidents as a result 
of the Project 
Ensure clear communication of Project milestones to relevant stakeholders 

Environmental 
Representative 

Prepares and implements a Sampling and Analysis Plan in accordance with the requirements of 
this DEMP 
Complete required environmental management and monitoring  commitments of this DEMP 
Ensures adequate training for employees carrying out the requirements of this DEMP 
Prepares environmental monitoring/compliance reports 
Provides environmental advice, as required 

Dredge 
Contractor 

Ensures employees are adequately trained in-line with the requirements of this DEMP 
Complete required environmental management and monitoring  commitments of this DEMP 
Report any HSEQ incidents to KPA within 24 hours  
Ensure all equipment is in good working order  
Implement management and  

All personnel 
involved with 
the Project 

Comply with all contract requirements including implementation of DEMP and supporting 
documentation requirements 
Adequately trained to perform the task at had 
Report any HSEQ incidents as soon as practical 

Note: 
1.  DEMP = Dredging Environmental Management Plan, HSEQ = health, safety, environment and quality 
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5. Reporting and Auditing 
This DEMP (this document) will be publically available on KPA's website for the duration of the 
Project.  The KPA website will also indicate that environmental monitoring results can be made 
available on request.  The Proponent will compile any public complaints into a complaints 
register.  The Environmental Representative will report any significant environmental incidents to 
DWER, DoEE and KPA within 48 hours.   
 
The Environmental Representative will review all available environmental monitoring data on a 
daily basis to assess potential environmental impacts from dredging and disposal.  The 
Environmental Representative will also compile, analyse and interpret all environmental 
monitoring data in the close-out report on completion of dredging and disposal.  The close-out 
report will include an audit of project performance against this DEMP. 
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Example Plume Sketch Template
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Example Marine Fauna Observation Log 

 



 

 

BMT Oceanica Pty Ltd  PO Box 462  Wembley  WA 6913  Australia 

Tel: +61 8 6272 0000  Fax: +61 8 6272 0099  ABN 89 093 752 811 

www.bmtoceanica.com.au 

bmtoceanica@bmtoceanica.com.au  Marine Fauna Interaction Log 

5 April 2018  12:12 PM 1/2 

Interaction Details 

Date: Pod number: Location: MFO: Skipper: 

Animal Type: Whale       Dolphin      Sea Lion       Unknown          Other   

Species or notable features:  

Nature of Interaction MM in 50m zone    Vessel strike    Interaction with piling equip   Other :  

Outcome of Interaction Monitoring outside of 50m shutdown zone    Injury       Death      No injury apparent      Not able to resight      

Detailed Description of Incident 

 

 

 

 

Management Actions Shown 

Altered course Time: By: To: Time: By: To: Time: From: To: 

Altered Speed Time: From: To: Time: From: To: Time: From: To: 

Other Vessels Notified  Time: Vessels: 

Initiated Shutdown Time: Details: 

Notified Client Time: Contact Person: 

Instructions received from 

client in addition to 

management plan actions: 

 

 

 

Comments 
 

 

Start up Watch Details  
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Date: Vessel: Location:   MFO: Skipper: 

Observation Start Time: Startup time: Shutdown time: Observation end time: 

MM Interactions this Shift  Y    N   Interaction Sheets Required    Y       N        If yes list pod numbers: 

Crew Changes MFO        Change Time: Name: Skipper    Change Time: Name: 

Comments: 

 

 Position Information Pod Information Behaviour Glare Comments/Weather 
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