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Short rotation coppice (SRC)

| Are SRC a good strategy to save CO,-emissions?
How are the environmental impacts ...
- of technological processes?

- of soll- and plant biological processes?

We conducted an integrated analysis of the Global

Warming Potential (GWP) related to energy produced

from wood chips from a hybrid poplar SRC.
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Method and Materials
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1 Establishment & Maintenance

S CO p e d efi n it i O n f’roduction of plant cuttings.

Application of herbicides.

Ploughing, tillage (with rotary harrow and cultivator).
Planting and weed control during first year.

Rotary cultivation of the edge (yearly) and of the site (after
each harvest).

Application of herbicides aftelr each harvest.

v

 All processes over a full rotation cycle of

v

2 Fertilization

One application of 0/25/50/75/100/150/200 kg NH;NO5-N per <)
hectare and rotation period.

V

3 Field-Greenhouse gas emissions

Photosysnthesis & total ecosystem respiration. =
N,O emisisons.
No3 leaching.

21 years were included, also removal.

v

« 2 alternative harvesting rotation cycles

were analyzed:

4 Harvesting

Harvesting cycle of either 7 times in 21 years
(=all 3 years) or 3 times in 21 years (=all 7 years). -
With modified forage harvester (400 kW) and use of
accompanying tractor-trailer units.

Interim storage in 2 km distance.

'

5 Transport Chips at

Transportation of fresh wood chips to a heating plant in 50 km —*| heating
distance with trailer (capacity 80 loose m?). plant

v

3-year cycle = 7 harvests in 21y;

7-year cycle = 3 harvests in 21y.

Upstream processes

v

« 7 different nitrogen fertilization rates

'

6 Storage

Storage and drying process of fresh wood chips to a water content
(WC) of approximately 30%.

(0/25/50/75/100/150/200 kg NH,NO,-N

— v

per hectare & rotation) were analyzed.

Production of machines, fuels, lubricants, fertiliser, pesticides and other input material

7 Removal

Elimination of above- and belowground biomass at the end of
the plantations” lifetime. 1

- In total 14 production chains.

8 Combustion

combustion of wood chips in a heating plant (1.7 MW,;,).




Method: Life Cycle Analysis

,Potential environmental impacts and environmental aspects
which are related to a product are estimated using the method of

Life Cycle Analysis”.
-
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source: DIN EN ISO 14040

In a Life Cycle Analysis (LCA), all material- and energy flows

along the overall supply chain are taken into account.



Implementation of a Life Cycle Analysis
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Results
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Biomass production
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* Yield of aboveground biomass ranged from 5.4 to0 6.4 ty* hal.

* Plant productivity with 7-year rotations was 10% higher than with 3-years.

« Highest biomass productivities were reached with highest fertilization rates.
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GWP: Influence of fertilization 3
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* Resulting GWP was positively correlated with the fertilization rates
within each rotation cycle length.

« The use of the 7-year rotation cycles decrease yield scaled
emissions by a factor of 2.2 compared to 3-year rotation cycles.
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GWP: Influence of rotation cycle length 3
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Dependency of the GWP on rotation cycle length was found
highly significant: cases with 7-year rotation cycles resulted in a
lower GWP than 3-year cycles.
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Environmental impacts per process step ()
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Environmental impacts per process step (Il)
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Conclusion
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* |n all cases, heat production from SRC was more
favourable compared to heat from fossils.

» Field-GHG, combustion and storage were main carbon sink
and sources.

* Results showed that the main factor controlling the
biomass production and the environmental impact was the
rotation cycle length.

« Biomass was highest in 7-year rotation cycles, conversely
to the impacts on GWP, which decrease by increasing the
rotation cycle length.

« Fertilization treatments affect the SRC biomass production
while negatively impacts the environment.
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This study is currently under review in GCB Bioenergy
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