Demonstration und Optimisation of “Short Rotation Coppice” Value Chain

- Results of EU-Project ,Optimized Fuels for Sustainable Transport” -

- )
>> Plantation and yleld develOpment: Field Age of Rota- Poplar Willow

: : : : CL stands  tion Low Average High : Low Average High

* Continuous yield measurements of different poplar and willow varieties, black locust and other Lyears|  [bdi/hasa] [bdi/hasa] [bdi/hasa] : [bdi/ha/a] [bdi/ha/a] [bdi/ha/a] -

domestic tree species have been performed Freiberg | 3 - ng)ffa?yn farvest i 73 bdt/ha/a (poplar & willow)
 The highest yielding varieties have been identified for different site conditions, the gathered .
experience will be applied in new plantation projects % Freiberg | 4 1+ el 8 bdt/ha/a (poplar & willow)
* In the 1st rotation the best willow varieties usually show higher mean annual increments (MAI) o
. . . . < Freiberg Il 1 2nd - - - 6,4 7.9 10,0
compared to poplar - mainly due to higher planting density = Kropelin | 4 1¢t 5,5 74 8,4 : 9,9 -
» Starting with the 2nd rotation it is expected that the well managed poplar clones are & Kropelin | 4 I* : 4,6 - 51 71 8,7
outperforming willow varieties on most sites Kropelinfll 4 [ 23 5.8 A 6,0 6.7 74
 Under difficult site conditions black locust and alder showed comparable results to poplar and willow |
Freiberg VI 3 Ist - - - 6,2 77 8,5
 Additional forestry tree species (planted for diversification) showed about 60% lower growth rates S Freiberg IIX 3 15t 25 4,1 5.8 5.0 6,5 76
compared to poplar and willow hybrids, as anticipated ‘= KrGpelin [V 3 & 4,5 4,9 6,2 : : :
* For all varieties the MAI is expected to be about 50% higher in the 2d rotation g EEE:’NVZSE :: 3 2]; 312 4:] 5:3 5:9
* Commercial scale harvesting operations of plantations in the Freiberg region proved an annual S Schwedt Il 3 I 3,8 53 6,3 74 8,2 9,2
net average yield of 7- 8 bone dry tons (bdt) per ha in the first rotation o Schwedtlll 5 k 1,7 3,3 4.4

(long rotation)

* For most OPTFUEL plantation a MAI between 8 and 14 bdt/ha/a Is expected over the whole
20 year life time

>> Ecologically improved SRC plantation:

: A Expected ecological Expected practicability and
| | | | | Approach Implementation within OPTFUEL benefits economic implications
* SRC plantations are already superior to conventional agriculture regarding
ST . . . . . _ Gaps have been intentionally left free
blOdlverSItY: erosion control, ground water qua“ty, soll depletlon and COZ Create irregular during planting process (4 x 10 m? Increase diversity of No additional establishment expenses,
el _ : : structures with gaps | skylark plots), 81% planted in double plantation structure but gaps cause lower average yields
emissions — but further improvements are possible 9AP> | oWs and 19% in single row

* In cooperation with the German Nature and Biodiversity Conservation Union | - | |
: : Plant different . _ Increase diversity of SRC No additional establishment and harvesting costs,
(NABU) d concept for an ecologlcal enhanced SRC plantatlon wadas developed poplar and willow 81% poplar (8 clones), 8% willow species causes higher overall bio- mixture of varieties might increase health of planta-

: : c (3 clones), willows were mixed into poplar o : tion, varieties with lower growth rates are expected
and lmplemented In 2011 clones in mixed rows, 11% domestic tree species diversity (better habitat to be outcompeted by other varieties resulting in

: : : . patterns quality) lower average yields
* Nearby Schwedt a plantation was set up with a mix of poplars, willows and

domestic tree species on about 4 ha : , Higher phytodiversity and Additional costs for sowing and mowing,
. L : : _ zl(?g\ée;;glﬁ;odq;:((js \I:Lagrg:g;gr;:ﬁofgIIOW|ng habitlaltbqug!ity increases go distar?anlce gf harvest and no additional
ignovis compared the expected cash flows of the eco-plantation (higher overall biodiversity emand for lan
establishment cost, lower yields) with a standard SRC plantation over an | .
T ntegration or dome- | 119% domestic species (8 species), Increase habitat quality Additional costs for establishment, higher
eXpeCted 21 years life time stic tree species in planted in 3 rows at one side by providing diverse food specific harvesting costs and signiﬁcagnt
. . . . i of the plantation suppl l ield h fl
» Based on 2012 prices the commercial disadvantage of the eco-plantation mixed patterns ’ o oweryields (cast low)
sums up to ~16 €/bdt, equalling 150 €/ha/a et otation seriode 4
. . . . . . - : ITTerer: rotation periocs. 3 years Increase diversity of planta- Higher specific harvesting costs due to
* If an inflation rate of 2.5% is app“ed' the requ”ed dverage compensatlon z?rtll;l:]l%/aﬁi%rr\]/estlng ]:g\rlvdv?lﬁ?]kfo@v;];]t%éejé;;cﬁ;sé?]%le tion structure an}zj mapintai- smaller harvesting areas and different
amounts to ~20 €/bdt equalling 190 €/ha/3 p for domestic species ned windbreak function technology requirements
>> Green house gas (GHGs) assessment of SRC production:
. . Composition of GHG emissions 1SS
* Based on experiences from the establishment, management and of copmmercial SRC production Greenhouse gas emissions from

harvesting of OPTFUEL plantations the GHG emission of standard different energy crops
SRC production was calculated [g CO2eq per MJ feedstock]

 The calculation is based on emissions along the full value chain for
plantations with an average size of 10 ha and average yields of 11
bdt/ha/a over 21 years life time and a 3 year harvesting cycle

 Although SRC plantation on agricultural land usually does not require
fertilization, natural direct and indirect N;O emissions, still account for
almost 50% of the total GHG emissions

1 MJ of SRC woodchips produces 1.84 g CO2¢q (0.030 t CO2¢q per bdt

23,2
1]
8,9
. . _ : _ N,O emsissions from managed soils ~ 47,3%
biomass) along the value chain including mass losses (at an intermediate Harvest and handling 391% e,
storage near field side) Plantation Management 62% [Tt '8
. . . . . Site preparation 25% e K
 Transporting wood chips 50 km via truck to a biomass off-taker emits Plantation Establishment 1 8% 0

o
o
o
[
additional 0.52 g COZeq per MJ wood ChipS COZeq (0009 t COZeq ® Recultivation 16% SRC wood chips  maize silage gras silage canola seeds
: ® Planting material allocation 1,4%
per bdt blomaSS) ’ GHG emissions of SRC based on Lignovis calculation, GHG emissions of other energy crops based on
- : : - data from GEMIS datab ion 4.7 (cultivation of in G 2010 without LUC
* SRC plantations show an exceptionally good climate gas balance in R S
comparison to other energy crops

Further information:

The OPTUFEL project reports are available

for download on www.optfuel.eu

Additional information on energy wood production
Is provided on www.lignovis.com

LIGNOVIS

“grow your energy”

The European Union supports the OPTFUEL project with the grant agreement 218890 in FP7.




