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10 September 2021 
 
 
BMT  
Level 4, 20 Parkland Rd,  
Osborne Park,  
Western Australia, WA 6017 
 
 
 
 
RE: Port Beach Sand Nourishment via Dredging Proposal 
 

Dear Adam, 

Thank you for providing Stantec the opportunity to undertake rudimentary calculations of the potential 
Greenhouse Gas Emissions that may be produced as a result of the proposed Port Beach Sand 
Nourishment via Dredging Proposal.  

We trust that the following information is sufficient to inform the Environmental Impact Assessment required 
to obtain environmental approval for the Proposal. 

1. Project Background 
Port Beach in Fremantle, Western Australia (WA) has undergone a sustained period of retreat, which has 
changed the coastal profile from seasonally wide beaches to a narrower beach strip, characterised at times 
by dune scarps and rock exposure.  Such changes are undesirable from a social and environmental 
perspective, and has caused nearby local infrastructure (roads, public amenities etc) to be subject to 
substantial damage from high energy weather events and further damage is imminent. 

In 2017, City of Fremantle (CoF) completed a Coastal Hazard Risk Management and Adaptation Plan 
(CHRMAP) in partnership with the Town of Mosman Park, for the Port, Leighton and Mosman Beaches.  A 
key outcome of the assessment identified Port Beach at extreme risk from coastal hazard impact (specifically 
erosion) and recommended 'adaptation' for risk management. 

In collaboration with State government agencies (including Department of Transport [DoT] and Fremantle 
Ports), CoF have developed a management response to the coastal erosion at Port Beach. The response is 
to undertake sand nourishment via dredging that will provide protection in the short-term (up to ~10 years). 

CoF are facilitating implementation of the Port Beach sand nourishment via dredging (the Proposal) and 
have received State government funding under the WA Recovery Plan administered by DoT to implement 
the Proposal. 

The Proposal is for dredging to remove 150,000 m3 of sand from deepening Fremantle Ports’ Deep Water 
Channel (DWC) to -18.5 m Chart Datum within a footprint of 53.21 ha and placement to Port Beach for sand 
nourishment within a footprint of 7.06 ha. 

In order to obtain environmental approval to undertake this Proposal, an Environmental Review Document 
(ERD) is being prepared which provides an assessment of the potential environmental impacts associated 
with the implementation of the Proposal in accordance with Section 38 of the Environmental Protection Act 
1986 (EP Act; Part IV).  

2. Objectives and Scope 
The purpose of this memorandum is to summarise the methodology and results of a rudimentary calculation 
of the potential greenhouse gas (GHG) emissions that may be produced as a result of the Proposal. This 
information will be used to inform the ERD. These rudimentary GHG emissions calculations were undertaken 



with the consideration of the WA Environmental Protection Authority’s (EPA) Environmental Factor Guideline 
- Greenhouse Gas Emissions (2021). 

This guideline details that any project with GHG emissions exceeding 100,000 tCO2-e (scope 1) should be 
assessed for a significant impact. The Port Beach Sand Nourishment via Dredging Proposal does not 
exceed this threshold, as shown by the information to follow in this memorandum.  

3. Emissions Boundary 
Defining the operational boundary of GHG emissions is important for a focussed approach of calculating the 
scope of indirect and direct emissions from the Proposal. For the purposes of these rudimentary calculations, 
the following were considered with the emissions boundary for the Proposal: 

 Scope 1: Emissions produced in both the Dredging and Placement Plant and the Earthworks Plant 
from diesel consumption for;  

o dredging vessel and supporting boats; 

o excavators and front-end loaders;  

o light vehicles; and 

o direct and indirect loss of carbon sink (Benthic Habitat). 

 Scope 2: Emissions from the consumption of an energy product 

o Emissions of electricity consumption for the site office (e.g. lighting). 

4. Methodology 
For the Port Beach Sand Nourishment via Dredging Proposal, energy use of the Proposal falls into the 
categories shown in Table 1. The table also indicates the evidence used to calculate the quantity of energy 
consumed. 

Table 1 Port beach Sand Nourishment via Dredging Proposal Energy Use 
Energy Use Category Scope Description Calculation Source 
Dredging and 
Placement Plant 

Scope 1 Fuel combustion of plant 
equipment used to dredge 
sand from the DWC and 
affiliated support vessels. 

 NGA 2019 Diesel emissions content factor 
 Modi R and Boskalis Beachway Trailing 

Suction Hopper Dredger Equipment Sheet 
(TSHD) 

 Damen Shoalbuster 2709 Spec sheet 
 Yanmar 6LY2A-utp / STP Series Spec sheet 
 Catepillar Performance Handbook 
 Fuel Burn Look-ups 

Earthworks Plant Scope 1 Fuel combustion of plant 
equipment used for 
earthworks of sand on 
Port Beach. 

 NGA 2019 Diesel emissions content factor 
 Catepillar Performance Handbook 
 Fuel Burn Look-ups 

Benthic Habitat 
impact 

Scope 1 Direct loss of biomass in 
the DWC dredging 
footprint and indirect loss 
of monthly sequestration 
rates 

  -Dexter, K., Wernberg, T. Substantial blue 
carbon in overlooked Australian kelp forests. 
Sci Rep 10, 12341 (2020). 
https://doi.org/10.1038/s41598-020-69258-7 

Site Office Scope 2 Consumption of electricity 
for lighting and powering 
electronics. 

 Reverse NABERS calculation sheet 

 
  



5. Key Assumptions 
In order to calculate the rudimentary estimation of GHG emissions for the Proposal, numerous assumptions 
were required. Key assumptions included: 

 The operations of the Proposal will run for 12 hours per day, 7 days a week for a total of 60 days. 

 Within a 12-hour day, the following operations will occur: 

o Cycle Times for the TSHD (Total Cycle Time: 205 mins): 

 DWC Dredging with no overflowing: 20 mins. 

 DWC Dredging with overflowing: 60 mins. 

 Sail to Port Beach: 30 mins (pumps not operating) 

 Discharging: 70 mins. 

 Sail back to DWC: 25 mins (pumps not operating). 

 An estimated three dredge cycles will occur per day (10.25 hrs of operation). The remaining 
1.75 hrs can be attributed to delays & dredge down time, for example the TSHD shifting out 
of the DWC to let ships pass, blockages, sailing to/from berth. The engines on board the 
TSHD will be running during down time, however the pumps will not.  

o Work boat/dredging support vessel will be operating 12 hours per day supporting the TSHD in 
various operations such floating pipe link up and transfer of cargo/accumulated debris.  

o Small support vessel for crew transfers will run 4 x ~1 hour stints per day. The vessel will be 
moored/anchored outside of these times.  

o Placement Plant:  40T long reach excavator & front-end loader will likely be highly variable and 
are exceedingly difficult to estimate. A conservative estimate of operational hours was used; 
operations in parallel with the dredge cycle.  

o Four light vehicles operating for an estimated 4 hours per day.  

o Earthworks Plant: 30T excavator & front-end loader will likely be highly variable and are 
exceedingly difficult to estimate. A conservative estimate of operational hours was used; 
operations in parallel with the dredge cycle.  

 The site office will be in use for the full 12 hours of each operating day. 

 There will be direct and indirect loss of carbon sequestration into Benthic Habitat carbon sink by the 
operations of the Proposal 

o Direct biomass loss of 4.43 ha of Seagrass bed (with an above ground biomass of 1.9 Mg C 
/ha). 

o There will be a direct loss of annual sequestration of carbon into 4.43 ha of seagrass bed 
sink for six years (assumed the habitat recovery will occur at least five years after 
disturbance), with an annual sequestration rate of 0.36 Mg C/ha/year. 

o There will be an indirect loss of monthly carbon sequestration into 114.74 ha of seagrass 
bed and 42.28 ha of macroalgae, both with a sequestration rate of 0.03 Mg C/ha/month 
while the Proposal operates (conservatively set for 3 months of disturbance for these 
calculations 

o The conversion from Carbon to CO2 is 3.67. 

  



 

6. Summary of GHG Estimation 
A summary of the estimation for GHG emissions of the Proposal are provided in Table 2. The combined expected GHG 
emissions is approximated at 4,862.07 tCO2-e (Scope 1 and Scope 2), with Scope 1 emissions totalling 2,804.31 tCO2-e 

Table 2 GHG Estimation for the Port Beach Sand Nourishment via Dredging Proposal 
 

 GHG Emissions (in Tonnes) 

Construction item C02 CH4 N20 Total 

Dredging & Placement Plant 

TSHD Engine (Idle & Thrust) 957.47 1.37 6.85 965.69 

TSHD Pump 654.48 0.94 4.68 660.10 

Work boat 648.60 0.93 4.64 654.16 

Support vessel 58.28 0.08 0.42 58.78 

Excavator (40T Long reach) 116.56 0.17 0.83 117.56 

FEL 64.11 0.09 0.46 64.66 

LV 6.48 0.01 0.05 6.53 

Earthworks Plant 

Excavator (30T) 85.48 0.12 0.61 86.21 

FEL 64.11 0.09 0.46 64.66 

LV 6.48 0.01 0.05 6.53 

Site Office 

12x3 site office - - - 2057.77 

Marine Habitat Disturbance (direct) 

Clearing 4.43 ha of Seagrass beds - - - 30.89 

Marine Habitat Disturbance (Direct/Indirect) 
Loss of monthly sequestration of 4.43 ha of Seagrass beds (6 
years) - - - 35.12 
Loss of monthly sequestration of 114.74 ha of Seagrass beds 
(3 months) - - - 37.90 
Loss of monthly sequestration of 42.28ha of Macroalgae (3 
months) - - - 15.52 

   Total 4862.07 
  
 
If you have any questions regarding the above information, please feel free to reach out to Stantec representative 
Courtney Kains (Courtney.kains@stantec.com ).  
 
Yours sincerely, 

 
Courtney Kains 
Graduate Environmental Scientist 
Stantec Australia Pty Ltd 
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