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RISK MANAGEMENT OF
WASTE UTILISATION ON SOIL
ST - G

RISK & BENEFIT MANAGEMENT
WASTE UTILISATION ON SOIL

1. HAZARD IDENTIFICATION OF WASTE 1. WASTE EVALUATION: VALUE
2. RISK OF DEGRADED SOIL 2. BENEFIT FROM WASTE REDUCTION
3. RISK OF WASTE UTILISATION ON SOIL 3. BENEFIT FROM APPLICATION ON SOl
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WASTE UTILISATION ON SOIL
Waste pre-treatment: comminution, selection. fractionation
Soil amelioration: sandy soil, compacted soil. low humus soil
Soil amelioration : low nutrient soils
Nutrient supply: for plants with special needs
Erosion control by physical stabilisation: soil-texture development
Erosion control by biological stabilisation: humus-content & vegetation
Remediation of contaminated soil
Soil remediation by chemical stabilisation: metal contaminated soil
Cultivation medium from waste
Geotechnical constructions: for water-permeable sealing
Geotechnical constructions: capillary barriers and capillary layers

Waste elimination in the soil by biological CO, sequestration
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RISK EVALUATION SOIL
UTIL

METAL CONTENT IN
WATER EXTRACT

runoff I

infiltration, leaching METAL
CONTENT IN

plant upta

LEACHATE

PLANT BIOACCUMULATION
METAL CONTENT OF PLANT
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FLY ASH TREATED METAL-CONTAMINATED AND
DEGRADED ACIDIC SOIL/ROCK
FIELD DEMONSTRATION

Water extract Plant bioaccymulation in Naturally grown g ss metal
(mg/kg soil) bioassay (mg/kg dry plant) uptake (g mg/kg dry plant)
Treatment Zn | Pb| As | Cd Zn Pb As Cd Zn Pb As
/__\ /@
Control /%EBK/O\W 132 W/ 345 | 11.3 \o\\ /A/ 561 | 117 \1\)‘8\
5% fly as& 0. 0. 0.064 40.5 |\ 0.3 85 3.5 0.8 /\Q 190 | 2.0 y
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RED-MUD TREATED METAL-CONTAMINATED AND

DEGRADED ACIDIC SOIL/ROCK

MICROCOSM TEST

Water extractable metal Contaminated soill
in soil plant uptake in bioassay
mg/kg mg/kg plant
Treatment Cd Zn Cd Zn
Control 0.01 0.48 2.2 119
5% red-mud <0.004 0.10 0.35 88
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BIOLOGICAL CO, SEQUESTRATION

Organic waste

CO,
Lower or
no CG,
| Normal Alternative
soil surface sase case
_ N LIME for
Mineralisation CQO, trapping

short term CQtrapping

Active humus formation
medium term CQtrapping

Stable humus formation
long term CQ trapping
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CO, PRODUCTION AND CELL
CONCENTRATION
OILY WASTE APPLICATION ON SOIL

Treatment CO, Cell- Specific CQ discharge

discharge concentration (mmol/cell 109
(mmol) (cell/g soill)

Control 1.0 9.0x 10 2.0

5% oily 1.9 7.5x 10 0.5

waste

5% oily 1.2 2.3x10 0.1

waste +

lime
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EVALUATION OF
WASTES
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DIFFERENTATION BETWEEN HAZARD AND RISK

Wastes are handled today based on their default hazardhgin
contrast with the risk based approach.

The same (hazardous) waste pose different scale of ejs&ling on
soll type and land use.

Time Is and important factor too for biodegradable wast& waste
applied as plant nutrients.

The right decision can be made only based on the guashtisks and
benefits of the waste at the place of application.

Risk and benefit can be calculated based on the substasiesial
contents of the waste. It means that similar to chemidagtsunces
(under REACH regulation) the existing risk should betoalied.
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ASSESSMENT OF WASTE
APPLICATION ON SOIL
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Environmental risk management of waste utilisation on soil

Information on waste, its utthsation technology and on land feoil use

Exposure assessuent

(FEC)

l

RQ

Risk controlled?

Lvanlable and needed mformation
b ssessarne nis Hazard assessrne nt
(FHECDHEL)
Risk charactersation
Bigk-hased decizion Waste tilisation TS
data-sheet l
Commracation
Corananication e-data-base
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Compar ative evaluation and verification
of waste utilisation technologies
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Integrated monitoring for chemical stabilisation of metal

contaminated soil using waste

Soil

Physical-
chemical
methods

Sl
chemistry
measurements

Sl
chemistry
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Mutrient content
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Ifetal content
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methods
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