
 

Appendix A 

  

Towed Video Map and Photos 



 

BMT  PO Box 2305  Churchlands  WA 6018  Australia 

Tel: +61 8 6163 4900    ABN 89 093 752 811 

www.bmt.org  

 

6 February 2018 1 

 

Background 

Benthic habitat classification data (i.e. seagrass meadow, rock rubble, bare sand) were collected 

opportunistically during the sediment sampling survey (30–31 October 2017).  An underwater 

towed video camera and diver operated camera were used to classify habitat within the proposed 

Port of Broome Channel Optimisation Project footprint.  The purpose of this memorandum is to 

present the benthic habitat classification data. 

Methods 

The underwater towed video system consisted of a high definition camera (3840 x 2160 pixels 

per frame) with a wide-angle lens.  The camera was flown ~1 m above the substratum at a speed 

of 1–2 km/hr.  All towed video equipment (laptop, GPSs and the camera) were set to the same 

date/time to ensure that habitat data collected along each transect could be geo-reference onto 

the final map.  The intention was not to produce a habitat map but to provide some indication of 

habitat within the proposed Project footprint. 

 

Video footage was analysed by experienced consultants using TransectMeasure software 

(SeaGIS 2013).  A broad categorisation of the dominant habitat (e.g. seagrass, rocky rubble, bare 

sand) was assigned, where applicable.  Only two key habitat types were identified within the 

proposed dredging area: bare sand and rock rubble (Figure 1).  Screen grabs from the towed 

video footage, alongside photographs taken by divers during sediment collection are included in 

Figure 2. 
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Figure 1 Map of towed video transects  
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A: Screen grab from towed video footage 

 

B: Screen grab from towed video footage 

 

C: PBS1 

 

D: PBS2 

 

E: PBS6 

 

F: PBS8 

 

G: PBS9 

 

H: PBS4 

 

Figure 2 Screen grabs from towed video and diver photographs taken at sediment 

sampling sites 
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Environmental Risk Assessment 



Kimberley Ports Authority

KPA Channel Optimisation Project
As at: Feb-18 Highest Residual Risk 10

Ref Risk Cause Resulting In Risk Owner

Most Significant 

Consequence 

Category

Inherent 

Consequence

Inherent 

Likelihood

Inherent 

Rating
Controls (to include source of control) Treatment Action Plan

Residual 

Consequence

Residual 

Likelihood

Residual 

Rating
Comments

1

Impacts to marine fauna (incl. 

matters of NES under 

Environment Protection and 

Biodiversity Conservation Act 

1999 (EPBC Act 1999) 

resulting in behavioural 

disturbance, injury or death

1. Increased vessel activity and 

entanglement/entrapment

2. Mooring and anchor lines

3. Noise from dredging and other 

construction vessels

1.  Fines and regulatory 

involvement

2.  Delay to Project Schedule

3.  Damage to reputation and 

image

4.  Increase in Project Cost

Engineering & 

Asset 

Management

Environmental and 

Heritage
3 3 9

1. Project referred to Department of Environment 

and Energy (DoEE) under EPBC Act 1999

2. Desktop investigation of marine NES species 

usage of the area, e.g., seabirds and/or cetaceans 

migratory paths and periods, foraging areas, etc., to 

avoid species high migratory, breeding and feeding 

periods, where practical

1. Develop and implement a Dredging Environmental Management 

Plan (DEMP)

2. Systems to be put in place to record presence and location of 

protected marine fauna

3. KPA will implement EPBC Regulations 2000 – Part 8 Division 

8.1: Interacting with cetaceans, throughout the all phases of the 

Project - Definition and maintenance of marine fauna exclusion 

zone and/or stand down for vessels underway (within DEMP)

4. Third-party audit of DEMP outcomes

5.  DEMP to detail emergency response procedures for potential 

marine fauna entanglement/collision

6. DEMP to include management to reduce potential interactions, 

e.g., minimise loose anchoring/mooring lines during channel works. 

7. Dredging equipment and boats shall be operated by qualified 

personnel in good working order and (where possible) 

recommended and/or used by other Ports in Western Australia 

8. Vessel/dredge movements during dredging, will be limited to 

speeds appropriate for the nature of work being undertaken (CSD 

largely immobile and 8knts in Port waters)

9. There will be no interaction with marine fauna and/or fishing by 

KPA contractors

10. Where possible leave engines, thrusters or other noise 

generating equipment in standby or switched off if not in use

11. Turn suction pumps off when not in close proximity to the sea 

floor

12. Presence of a dedicated Marine Fauna Observer (MFO) during 

dredging and disposal activities

3 2 6

2

Impacts to marine fauna (incl. 

matters of NES under 

Environment Protection and 

Biodiversity Conservation Act 

1999 (EPBC Act 1999)) / 

significant benthic 

communities 

1. Introduced marine species as a 

result of inter- and intra-state 

vessels and dredging equipment  

(biofouling and ballast water).  

2. Alteration to community 

composition and function; 

competition with 

indigenous/commercial (oyster 

lease area) species 

1.  Fines and regulatory 

involvement

2.  Delay to Project Schedule

3.  Damage to reputation and 

image

4.  Increase in Project Cost

5.  Interruption to services

6. Financial costs to manage or 

eliminate pests

Engineering & 

Asset 

Management

Environmental and 

Heritage
4 3 12

1. Federal Legislation.

2. State Legislation.

3.  International Conventions.

4.  Harbour Master control

1. Develop and implement a DEMP

2. Retain vessel check paperwork for audit purposes

3. Third-party audit of DEMP outcomes

4. Notification of introduced marine species

5. Require evidence of vessel compliance with Department of 

Primary Industries and Regional Development (DPIRD), including 

vessel check. Include contractual obligation to provide compliance 

with DPIRD

6. Vetting of vessels and suppliers, use domestic vessels where 

possible.  

7. Reference in contract to Australian Government Department of 

Agriculture, Fisheries and Forestry biofouling guidelines for 

commercial vessels.

4 2 8

3

Significant contamination of 

marine sediments and/or 

water due to pollution by 

hazardous substances, 

leading to significant 

acute/chronic impacts on 

BPPH and marine fauna 

1. Waste disposal, spills of 

hazardous substances, including 

during refuelling, hydraulic fluid 

leaks/spills 

2. Cyclone and vessel/equipment 

damage and debris

3. Inadequate contingency 

planning

1.  Fines and regulatory 

involvement

2.  Delay to Project schedule

3.  Damage to reputation and 

image

4.  Increase in Project cost

5.  Interruption to services

6. Financial costs to manage 

pollution.

7. Organisational performance 

negatively impacted. 

Engineering & 

Asset 

Management

Environmental and 

Heritage
5 3 15

1. Experienced Harbour Master and HSE Manager 

and Officer

2. State and Federal Legislation, International 

Conventions

3.  Oil Spill response equipment at Port

4.  Oil Spill Response Training of KPA employees.

5.  Pilots and tugs available

1. Appropriate cyclone evacuation/contingency planning in place

2. Appropriate project planning and risk assessment in place

3.  Dredging contractor to have an appropriate cyclone evacuation 

plan

4. Remain compliant with the International Maritime Organisation 

International Convention for the Prevention of Pollution from Ships 

(MARPOL Compliant) as a contractual requirement

5. Project planning to avoid peak cyclone season (November to 

April)

6. Waste management and disposal in-line with existing Port 

requirements (KPA 2016a)

7. Hydrocarbon spill management in-line with Port and DEMP 

requirements

8.  Ensure vessel is fit for purpose 

9. Ensure vessel has insurance to cover off pollution controls

10. Vetting of vessels and suppliers, use domestic vessels where 

possible

11. KPA to review contractor Health, Safety, Environment and 

Emergency Plans

5 2 10

Construction Risks (including jack up drilling rig activities and dredging)



Ref Risk Cause Resulting In Risk Owner

Most Significant 

Consequence 

Category

Inherent 

Consequence

Inherent 

Likelihood

Inherent 

Rating
Controls (to include source of control) Treatment Action Plan

Residual 

Consequence

Residual 

Likelihood

Residual 

Rating
Comments

4

Loss of ecologically 

significant benthic 

communities (benthic primary 

producer habitat; seagrass)

1.  Pollution

2.  Introduced marine pests

1.  Fines and regulatory 

involvement.

2.  Delay to Project schedule

3.  Damage to reputation and 

image

4.  Increase in Project cost

5.  Interruption to services

6. Financial costs to manage 

pollution

7. Organisational performance 

negatively impacted

Engineering & 

Asset 

Management

Environmental and 

Heritage
4 3 12

1. Turbidity modelling prepared by reputable and 

experienced consultants

2.  Public and Stakeholder Consultation

3. Environmental Management System

4. Harbour Master control

5. Pilots and tugs available

1. Develop and implement a DEMP

2. System in place to review plume sketches and photography to 

determine plume extent is within modelled expectations

3. Tracking device on the CSD to confirm dredge positioning

4. Post-dredge bathymetric survey

5. Third-party audit of DEMP outcomes

6. DEMP detailing management of turbidity, including:

• remain within approved dredge and disposal areas

• monitoring and control of turbidity/production at the dredge itself 

• plume sketches

• site photographs

• remote imagery; and/or

• aerial imagery

7. Reputable contractor to carry out plume modelling prior to project 

commencement

4 2 8

5 Social impacts

1. Disturbance of Aboriginal or 

European cultural and heritage 

values, e.g. relics or ship wrecks, 

dinosaur footprints from 

commissioning, maintenance and 

decommissioning activities

1.  Fines and regulatory 

involvement.

2.  Delay to Project Schedule

3.  Damage to reputation and 

image.

4.  Increase in Project Cost.

5.  Interruption to services.

6. Financial costs to remedy 

damage. 

7. Organisational performance 

negatively impacted. 

Engineering & 

Asset 

Management

Environmental and 

Heritage
5 2 10

1. Traditional Owners and Department of Planning 

Lands Heritage have been consulted.

2. Desktop review of heritage sights.

3. Recent Decision clarifying Goolarabooloo song 

lines claim not substantiated. 

4.  Site is underwater at all stages of the tide and  

no dinosaur footprints have been identified. 

1. Stakeholder comments considered in pre-construction planning 

2. Complete requisite archaeological assessment of the Project 

region prior to Project approvals (consultation with Western 

Australian Museum)

3. DEMP to outline procedures to be followed in the event a 

shipwreck, relic, indigenous or otherwise, is identified

4. Project carried out within the approved timeframe, accepting 

uncontrolled delays

5. Public education, including public notices and community liaison 

6. Department of Transport /KPA temporary notice to mariners

5 1 5

6 Social impacts
Disturbance to recreational and 

Port users

1.  Delay to Project schedule

2.  Damage to reputation and 

image

3.  Increase in Project cost

4.  Interruption to services

5. Organisational performance 

negatively impacted

6. Legal action defending 

injunctions etc. 

Engineering & 

Asset 

Management

Environmental and 

Heritage
2 3 6

1. Targeted communication with key stakeholders

2. Public meeting held

3. Communications Plan

1. Temporary Notice to Mariners in place prior to commencement

2. Stakeholder comments considered in pre-construction 

planning/DEMP preparation

3. Reputable engineering and project planning prior to 

commencement of works

4. Public education, including public notices and community liaison 

and stakeholder consultation prior to commencement of works 

5. KPA Project representative on Barge to monitor activity and 

compliance with obligations e.g. time of works. 

2 2 4

7
Social impact and damage 

claims  

Death of or damage to pearl 

oysters within adjacent 

aquaculture lease areas

1.  Damage to reputation and 

image

2. Legal action

3. Project interruption

Engineering & 

Asset 

Management

Financial Loss 5 3 15

1. Consultation with Pearl farm owners and other 

relevant stakeholders

2. Plume and desktop studies to confirm low risk of 

impact

1. Continue to engage with lease holders and stakeholders

2. Monitor plume encroachment on pearl farm 

3. If practicle, carry out works when likelihood of damage is at its 

lowest

4. Get legal advice regarding legal duties to leaseholder

5 2 10

.



Ref Risk Cause Resulting In Risk Owner

Most Significant 

Consequence 

Category

Inherent 

Consequence

Inherent 

Likelihood

Inherent 

Rating
Controls (to include source of control) Treatment Action Plan

Residual 

Consequence

Residual 

Likelihood

Residual 

Rating
Comments

8

Impacts to marine fauna (incl. 

matters of NES under 

Environment Protection and 

Biodiversity Conservation Act 

1999 (EPBC Act 1999)) as a 

result of introduced marine 

species (IMS)

1. Introduced marine species as a 

result of inter- and intra-state 

vessels and dredging equipment  

(biofouling and ballast water) - 

alteration to community 

composition and function; 

competition with 

indigenous/commercial (oyster 

lease area) species 

1.  Fines and regulatory 

involvement

2.  Delay to Project schedule

3.  Damage to reputation and 

image

4.  Increase in Project cost

5.  Interruption to services

6. Financial costs to manage 

marine pests.

7. Organisational performance 

negatively impacted

Engineering & 

Asset 

Management

Environmental and 

Heritage
5 3 15

1. Federal Legislation

2. State Legislation

3.  International Conventions

4.  Harbour Master

1. Complete internal audit in-line with EMS requirements

2. Update Port Environmental Management Plan (EMP; KPA 

2016a) to include ongoing IMS management procedures for 

vessels entering Port waters from interstate, intrastate and 

international waters

3. Notification of introduced marine species

4. Continue the State Wide Array Surveillance Program (SWASP) 

in line with KPA (2016a) and DPIRD requirements

5. Update the KPA Port Environmental Management Plan (EMP) 

(KPA 2016a), where relevant

5 2 10

9

Significant contamination of 

marine sediments and/or 

water due to pollution by 

hazardous substances, 

leading to significant 

acute/chronic impacts on 

BPPH and marine fauna 

1. Waste disposal, spills of 

hazardous substances, including 

during refuelling, hydraulic fluid 

leaks/spills 

2. Cyclone and vessel/equipment 

damage and debris

1.  Fines and regulatory 

involvement

2.  Damage to reputation and 

image

3. Financial costs to manage 

pollution

Engineering & 

Asset 

Management

Environmental and 

Heritage
5 3 15

1. Waste management and disposal in-line with 

existing Port requirements (KPA 2016a). 

2. Tourism and large cruise ships to avoid  cyclones

3.  Harbour Master Control.

4.  HSE Manager.

5. Federal and State Legislation, International 

Conventions.

6. Tugs

7. Pilotage of large vessels.

8.  Oil Spill Response Equipment.

9. Trained team. 

1. Complete internal audit in-line with EMS requirements

2. Complete third-party audits in-line with Environmental 

Management System 

3. Update the following plans and procedures, where relevant, to 

reflect any change in operation as a result of the Project: 

• Port of Broome Marine Oil Pollution Contingency Plan

• Port of Broome Cyclone Contingency Plan

• Port of Broome Marine Safety Plan

• Port of Broome Emergency Response Plan

5 2 10

10
Subsequent environmental 

degradation blamed on KPA

1. Change in environment 

2. Rumours and misinformation

3. Poor project communication 

plan

1.  Damage to reputation and 

Image

2.  Financial costs carrying out 

studies etc.

3.  Organisational performance 

disrupted as resources allocated to 

clarifying situation

Administration Reputation and image 3 3 9

1. Project stakeholder consultation

2. Historical seagrass and environmental monitoring 

data

1. Communications Plan 3 2 6

11 Social impacts

1. More people/tourism in Broome

2. More traffic on roads

3. More waste

4. Impact on essential services

1. Reduced amenity of town

2.  Essential services unable to 

cope, e.g. water or sewerage

3. Impact on public services (e.g. 

hospitals, police) associated with 

peak demand from cruise ship 

passengers and crew

Engineering & 

Asset 

Management

Environmental and 

Heritage
2 3 6

1.  KPA is a member of Cruise Broome and Broome 

Economic Development Advisory Committee 

2. Public stakeholder consultation 

3.  Regular project updates issued

1. Monitor growth in vessel numbers and engage with relevant 

agencies to mitigate impact of the town of Broome 
2 2 4

Operational Risks (ie on project completion) 
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Project Updates



Project approvals  
and studies

Environmental Studies
A Sampling Analysis Plan has been 
approved and an environmental 
impact assessment is being 
developed along with a dredge 
management plan. It is likely a sea 
dumping permit will be required. 

Geotechnical Study
A geophysical survey is scheduled  
for completion in November and a  
jack-up drilling rig will then be 
mobilised to undertake borehole 
sampling so KPA can accurately 
define the dredge material.

Metocean Study
Data collectors have been deployed 
for up to three months in the current 
channel to determine real time tidal 
and wave data, for the detailed 
design of the channel.  

Once both Federal and State 
government agency approvals are 
received a final Channel Design will 
enable the project to proceed. 

Channel Optimisation Project (COP) – Port of Broome 

The Department of Primary Industries and Regional Development, 
Tourism WA and Kimberley Ports Authority (KPA) are all contributing 
funds to optimise the channel approach. The $7M works will enable 
all tide access for large vessels, particularly cruise ships to the wharf. 

Benefits of the Channel Optimisation Project

The return of Carnival Line to homeporting in Fremantle in 2019 
and the possibility of attracting further cruise lines to the Port of 
Broome will be a great boon for Broome’s tourism sector and 
retailers. In 2015/16 the cruise vessel ìndustry was estimated to have 
contributed $5M to the Broome economy and $275M to the State. 
Feedback from cruise lines is that Broome is a preferred destination 
with passengers.

Project Consultants

KPA has appointed experienced consultant engineers BMT JFA as 
head contractor for the COP. BMT JFA have expertise in harbour 
design and dredging. They have been engaged by a range of Ports 
including Bunbury, Geraldton, Port Hedland, and Esperance. BMT 
JFA is providing direction in regard to the approvals process and 
investigative studies required.

CHANNEL 
OPTIMISATION  
PROJECT UPDATE 1

December 2017



Project Name Duration
Estimated  

Dredging Volume

Wheatstone LNG Capital Dredging (2015) 2 years 25,000,000m3

Rio Tinto’s Dampier Port Maintenance Dredging (2016) 3 months 480,000m3

Onslow Salt Maintenance Dredging (2016) 1 months 198,000m3

Bandy Creek Boat Harbour Maintenance Dredging (Esperance) 4 months 85,000m3

Port of Broome 2-4 weeks 120,000m3

If you require further information contact KPA on: 

(08) 9194 3100 info@kimberleyports.wa.gov.au www.kimberleyports.wa.gov.au

Project Comparison
Below are some examples of other dredging projects in WA to compare to Port of Broome’s project.

Where is the location of the 
dredging works? 

Dredging will be undertaken within port waters in the Port of Broome 
approach Channel at Channel Rock and berth Turning Basin areas. 
KPA is investigating a small amount of dredging in berth 11 and a 
high point adjacent to the northern end of the wharf.

How much material will be 
removed? 

Approximately 120,000m3 of material will be removed from the 
channel. The dredged material is anticipated to be sand and 
sandstone rock.

What will happen to the dredged 
material? 

Currently it is proposed that the dredged material be deposited in 
the deeper areas of the channel within the Port of Broome waters to 
minimise area disturbance.

When will dredging start? The dredging is planned to commence in Q4 2018.

What is the duration of the 
dredging? 

The duration is anticipated to take between 2 – 4 weeks depending 
upon the type and size of equipment that will be used.

What equipment will be used to 
dredge the channel? 

At this stage it is most likely that a cutter suction dredge will be 
utilised to complete the works. 

Frequently Asked Questions





Plume Modelling and Water 
Turbidity during Dredging

The risk of reduced water clarity 
impacting seagrass or nearby 
aquaculture lease areas was 
assessed by determining the footprint 
of the turbid dredge plume. Modelling 
indicates that the turbid plume 
footprint is generally restricted to 
Roebuck Deep (concentrated in the 
channel) and unlikely to shade any 
seagrass or reduce the water quality 
of aquaculture leases adjacent to 
the Port. Field investigations indicate 
that dredged sediments will settle 
out of the water column rapidly, so 
water clarity will only be affected by 
the project for a period of two – three 
weeks during and just after dredging 
activities. 

Water clarity in Broome is naturally 
variable with total suspended 
sediment concentrations (TSS) 
ranging from 15.7 to 24.8mg/L  
during the wet season and 8.8 to 
15.2 mg/L during the dry season. 

During the project it is anticipated 
that an area beyond Roebuck Deep 
may experience small changes 
in water clarity for a short period 
of time. It is estimated that TSS 
concentrations may be 1-5mg/L 
above natural concentration for 
≤1% of the two – three week period; 
equivalent to five hours during the 
project. 

Introduction 

Kimberley Ports Authority (KPA) propose to undertake Port of Broome  
Channel optimisation works, which involves the removal of 
approximately 120,000m3 of material during a two – four week period 
in late 2018. For more information and to view the previous project 
update, visit KPA’s website at http://www.kimberleyports.wa.gov.au. 

Regulatory Approval Process

KPA is finalising an environmental impact assessment (EIA) for the 
project, which will be assessed by State and Federal government 
agencies under their relevant legislation. The EIA and supporting 
technical information will be made publicly available on the  
Western Australian Environmental Protection Authority’s (EPA) website  
(https://consultation.epa.wa.gov.au/) for review and comment. 

CHANNEL 
OPTIMISATION  
PROJECT UPDATE 2

January 2018

The diagram above indicates the high areas in the channel, at the berths, and 
turning basin that require dredging (shaded yellow).

Port of Broome Channel  
Optimisation Project
Legend

Disposal Area

High spots to be dredged



Environmental risk Comments
Proposed management and  

mitigation measures

Release of 
contaminants during 
dredging and disposal

• Investigations indicated clean marine 
sediments suitable for ocean disposal

• An approved Sea Dumping Permit 
application under Environment 
Protection (Sea Dumping) Act 1981

Increased sediment 
in water column and 
potential impacts to 
seagrass

• Modelling indicates that the turbid 
plume footprint is unlikely to shade  
any seagrass

• Remain within approved dredge and 
disposal areas

• Monitoring and control of turbidity/
production at the dredge itself 

• Monitoring of plume (plume sketches/
site photographs/remote imagery)

Artificial lighting and 
impacts to marine 
turtles

• Turtles are not known to nest adjacent 
to the Port

• The turtle nesting season is from 
October to February and the  
proposed project completion date is 
October 2018

• Night-time lighting requirements/
restrictions for dredging vessels to 
reduce potential impacts during turtle 
breeding season

Noise generated by 
dredging activities has 
the potential to disturb 
marine fauna

•  Project will take place in an active Port 
and sounds generated by a Cutter 
Suction Dredge (CSD) are low in terms 
of other anthropogenic noise sources

• Where possible, Project vessel 
engines, thrusters or other noise 
generating equipment will be switched 
off and machinery will be in good 
working order to reduce unnecessary 
noise during the project

Marine fauna and 
vessel collisions

• Number of vessels in the Port at 
any one time is still restricted by the 
availability of berths

• The CSD is largely stationary and slow 
moving allowing highly mobile species 
(like dolphins) plenty of time to respond 
and avoid the area

• Important foraging habitats for 
dugongs and turtles are not found 
within the Project footprint

• Marine fauna exclusion zone and/or  
stand down for dredging vessels 
underway to avoid collisions with 
marine fauna

If you require further information contact KPA on: 

(08) 9194 3100 info@kimberleyports.wa.gov.au www.kimberleyports.wa.gov.au

Environmental Impact Assessment

The EIA considered a range of potential environmental issues with a summary of some of these below.
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