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with a 50%-52% reduction emissions by 2030,
after rejoining the Paris Agreement in 2021,

THE MAJORITY
of carbon neutrality goals
are only under discussion,

_with no firm plan of action.

Sweden

Ozzrnr;y MEXICO AND OTHER MEMBERS

) of the Carbon Neutrality Coalition

:‘ ::::; agree to target net zero emissions

Uruguay by 2050, but commitment is

Bhutan up to members.
Suriname

Target Year

URUGUAY’S 2030 TARGET (%) BRAZIL'S 20650 TARGET
(under discussion) is the eartiest ‘ was one of many new pledges
carbon neutral pledge. made during the U.S, Climate

Summit in April 2021.

https://www.visualcapitalist.com/sp/race-to-net-zero-carbon-neutral-goals-by-country/

is the earliest commitment P51 M
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CHINA'S 2060 TARGET

is one of the most impactful, :,
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AUSTRALIA AND SINGAPORE yeoua™
have carbon neutralambitions for ‘ yatican &Y
the second half of the 21st century,” o emen

but no concrete date. =

China
Kazakhstan
Ukraine

) Australia

Singapore

{
BHUTAN AND SURINAME . j
are the only two countries that
are carbon negative, removing
more carbon than they emit.



AN cenaio Typical inland dredging
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%%i%Z?'T?ust Fuel use emissions — embodied C
* Example from CRT — up to 100,000 tonnes dredged every year (exc.
Water Injection Dredging type works);
GHG emissions (Tonnes
Annual Carbon Emissions for NDT contract (2019/20) CO2 equivalent)
on-site generators and plant
total red diesel purchased 151,668 litres
mobilisation
estimated mobilisation distance 7,000 miles
CO2 emissions 4,043.884 gCO2/mile
personnel transport
petrol 9,579.2
diesel
Disposal
haulage
estimated mileage

418.30
litres
69,754.8

31%
28.31 2%
21.04
litres
1,299,126 miles
(c. 55,000 tonnes of waste)
total annual carbon budget of NDT Team

2%
178.57

13%
693.82

52%
1340.04
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Organic matter in sediments -embedded (biogenic) C
Injection Dredging type works);

* Example from CRT — up to 100,000 tonnes dredged every year (exc. Water

* Total GHG fuel emissions 1340 (T CO, equivalent)
Total dredged sediment 100,000 Tonnes
Total on dry basis (@ 38% dry matter) 38,000
Total organic matter (@ 12% SOM) 4560
Total C (assuming SOM = 58% SOC) 2645
Equivalent CO, (assuming 1 TC=3.67 T CO,) 9706
So embedded (biogenic) C in dredged sediment is 7 x embodied C from operational fuel
emissions of dredging & transport for disposal/reuse
So need to consider fuel use AND potential release of C from dredging method & fate




Disturbance by dredging and impact on the
carbon cycle

 Are in situ sediments a source of GHG emissions or a future carbon
sink (blue carbon)?

* If navigational disturbance and dredging releases GHGs is sediment
removal beneficial?

 What are the GHG impacts of different dredging and disposal
methods



Global carbon

cycle B

Atmosphere 589 + 240 + 10
(average atmospheric increase: 4 (Pg C yr'))
Respiration . A A A T
1072+ 11.6 Photosynthesis Volcanism 784 0.6
0.3 108.9 + 14.1 Landuse 0.1 ' 1 '
1 h |
Weatﬁering Rl Freshwaterllo <1: la igg.S Fossil fuels
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https://doi.org/10.3389/fmars.2016.00259
https://doi.org/10.3389/fmars.2016.00259
https://creativecommons.org/licenses/by/4.0/deed.en

Freshwater carbon cycle

Atmosphere

589 Pg

freshwater 1.0 Pg.y?
outgassing 48%
0.3 Povl Plants 450-650. Pg
S P8y
Soils 1500-2400 Pg
Weathering .
(19% IC) Biosphere (81% OC) 1.7 Pg.y! Rivers
_ Ocean surface 900
0.1 Pg.y? WER3ea Mid & deep 37,100

42% Pg

burial 0.2 Pg.y!
10%

Ocean floor
Total C flux 2.1 Pg.y! sediments 1750 Pg

Lithosphere ?




GHG Impacts of dredging methods /
disposal options (and C storage potential?)




1. Ploughing and similar methods (reallocation &
suppletion)

Fuel use — low

Disturbance of
sediment - minimal

Future GHG emissions
- as before?

Interreg @
North-West Europe
SURICATES



2. Standard UK canal dredging method,
hydraulic excavator into barge, or occasionally
direct to bank
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2. (cont.). Most commonly, excavated into barge, so double-
handling to bank or road transport for disposal/reuse

1. Fuel use (plant, haulage,
staff, site) —high

2. Disturbance of sediment —
moderate to high

3. Future GHG emissions —
highly variable/site-specific
1. high (cement addition, landfill)
2. low (topsoil use)

3. negative (energy crops,
nature-based carbon capture)




3. Novel cutter suction dredging, hydraulic
transport of sediment & lagoon dewatering

1. Fuel use —lower (especially transport)
2. Disturbance of sediment - high

3. Future GHG emissions — low or negative
if reused for soil & substituting primary
aggregates

interreg E
North-West Europe
SURICATES
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(2) Conventional excavation,
barge transfer & road haulage,
recycling & reuse for soil

5. Summary

(3) Cutter suction &

Erf\bedqed hydraulic transfer
(blc->g63n|c) c Recycling & reuse
emissions
. a O
(1) Reallocation Disposal
_ Embodied C
Suppletion P
£8res Operational (fuel
Ploughing . use) emissions
Topsoil
< &
Electric cutter suction?
Embedded
(biogenic) C

storage
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The UK is to rejoin the EU's flagship scientific research scheme, Horizon, the
government has announced.

UK-based scientists and institutions will be able to apply for money from the 5
£85bn fund from today.




