world population and wastes increase

need for integrated waste and natural resource
management

soil protection (EU strategy)
expansion of forest plantations (+2% / yr)
importance of forest environmental functions

how sustainable is the foret alternative for
residuals recycling?
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EU-15 SLUDGE DISPOSAL

treated wastewaters regulatory framework
sludge (sewage, pulp and paper..) and global waste strategy
biosolids recycling on farmland

ash / bio-ash from wood or peat combustion environmental

composts and green wastes lobbying o
other bio-wastes from the agrofood industry forest ownership -

presence of
plantation forests
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Landes site / low -rate applications (3 T:Ms / ha yr)
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effects on tree growth, nutrition and soils

characteristics and behaviour of waste
materials

fate of some contaminants (metals )
- most experiments under high application rates

- limited research on forest-based recycling
systems compared to agriculture




= lenvironmental sustainability
effects on ecosystem functioning and biodiversity
fate and effects of contaminants (metals, trace organic..)

= leconomic viability
evaluation of environmental services
risk assessment
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Effluent composition

Effluent & tree Effluent & soil
interactions interactions

B8

Glasshouse experiment Lysimeter study

' Forest
productivity
Environmental

impacts

Integrated experimental approaches ...
= Microcosms and lysimeter studies
= dose-response forest trials
= small scale pilot studies
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long-term monitoring sites
social surveys

Pilot scale field rial

Zero-tension lysimeter
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£ control Dose 6TDM/ 2 years Residual materials
3 Jiquid sludge 20 plots of 780 m?, 1
composted sludge 20 m width buffer zone
B dehydrated sludge 4 blocks Tree species
{7 limed dehydrated sludge 80 trees/plot Silviculture regimes
UM -

Sail types

- 3 ) Maritime pine - planted 1992 - sandy podzol - 6 T DM/ha
limited increase In tree growth

improved nutritional status
accumulation of MTE in soils surface
changes in biodiversity

effects on understory

Control
8. sa

> a positive and limited effect of pulp and paper sludge
MafltlTbe pine - planted 1992 - sandy podzol -2 x 6 T DM/ha on height growth of young broadleaf trees plantations
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Composted sludge
Liﬂzisd sdudge  Composted 2957 g/lha
kg/ha s!udkgge,h
350 a

Liquid sludge
1333 g/ha
control

control

6620 g/ha

3400 g/ha

499 g/ha




Inputs (atmospheric, liquid and composted sludge )and soil pools (0-0,2/0,2 - 0,4) of Ca, P, Pb, Z

Liquid sludge Control Composted sludge
(2.89T/ha) (0.98T, (1.67 T/ha)

FOREST SOIL SYMPOSIUM -
session

Changein composition of understory vegetation low levels of MTE in the vegetation and in the earthworms
but the assimilation depends on the element

ETM vegetation

A

control 15 T DM/ha 30 T DM/ha
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@ graminacea @ ranonculus @ cirsium g urtica dioica @ rumex

FOREST SOl
session 7

sampling
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shusge e Soage

Cu, Fhand Zn in Molinia caerulea (moorgrasy in control plotsand sites . . )
amendedwith composted or liuid sewage sludge (bars represent siandard deviation) Concentrations (ug.g* dry mass) of Cd, Cu, Pb and Znin whole soft body of H. aspersa snails
exposed to non amended soil (Ctrl) or soilsamended with composted (CoSl) or liquid (LiSl)
sewage sludges ., ** and*** indicate group()significantly different from control with p < 0.05, p < 0.01 and p < 0.001 respectively.
FOREST SOIL IPOSIUM -
session 7 -18/09/04




msite 1/ dehydrated limed sludge  site 2/ liquid sludge ® controls after 4 yrs ( 2% 6 TDM)
» improved tree nutrition and increased biomass

changes in soil surface and pH

accumulation phase for all MTE

leaching of nitrogen

changes in understory diversity

limited transfer in mushrooms and vegetation
== aum' acceptability for liquid and composted sludge

Concentrations of Cd, Cu, Pb, Zn in two species of edible mushrooms following applications

of sewage sludge in maritime pine stands in SW France
(bars represent standard deviation - red line for European limits for cultivated mushrooms)
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field of scientific interest at interfaces between Parameter Compost Liquid

e PH 6:67 6.63
disciplines Dry matter (%) 4810 237

evolving issues (contaminants) and societal N (%DM3) 2.10 6.70

: b : P (%DM) 111 2.96
questions (forest environmental functions) K (%DM) 062 123

requires better co-ordination of research efforts Ca(%DM) 4.46 164

" Mg (%DM) 0.32 0.62
between countries Fe (%DM) A6 s

develop integrated experimental approaches Cd (mgkg)_10 0:89 153
: : : Cu (mgkg) 1000 172 227
need to improve linkages between bioc-wastes, Ni (mgkg-t) 200 345 1838

soil protection and renewable energy strategies Pb (mgkg ) 800 453 37.5
Zn (mgkg-1) 3000 386 704

2 DM: dry matter b/ threshold concentration in sludge
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