FEEEEF

Institute for Ecolegy of Industrial Areas
Katoewice, Poland

The use of local species as a
cost effective method of soll
remediation in developing
economies

A. Sas-Nowosielska, R. Kucharski,
E. Malkowski, T. Lane

Sponsors:

European Union

Polish Ministry of Environment
Polish Ministry of Science



Lithuanic
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Metal soil content
*Pb - 8643 mg/kg
«Cd - 480 mg/kg
eZn - 9192 mg/kg




EXISting plant cever

Doeminating plant species

Deschampsia cespitosa Silene inflata
(Tufted Halr grass) (Bladder Camplon)

Melandrlum album CardaminopsE—arenosa
(White Campion) (TaII rock Cress)
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Present site performance

= Poor plant coever

s Susceptible
for eresion

o Presence off
hyperaccumula- -
tors
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Realistic expectations

s Good plant cover

» No erosion A A
PFOCESS “ '

e No hyperaccumu-
latoers
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Proposed appreach -
PHYTOSTABILIZATION

Contaminated soil

Additives

Reduction of bioavailable
form of Cd, Zn and Pb

Planting

Creation of plant cover



Metal binding additives

o Zeolite
o Mixture of dolomite and zeolite
s Lignite

High reduction of
bioavailable form

of metals
(about 80%)

o AmMMmonium nitrate
s Sewage sludge
o Hard coal waste
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Toxic effect of metals on
planits

Agrestis capillaris
Festuca rubra
Poa pratensis

Helianthus tuberosus

Salix viminalis
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Screening for

Deschampsia cespitosa

local species

Silene inflata

(Bladder Campion)
RN D e
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Cardaminoepsis arenesa
(Tall rock-cress)
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Reguirements

e Strong root system
s Avoldance by animals

e Metal accumulation In
Undergreund part of
planit

e Domination in lecal
plant population

10



Mesecosm design

samplers 1 and 3 Samplers 2 and 4

Approx. 10 crm of soil

Apprax. 20 crm of soil

Appro. 12 cm of saoil
Filter sand
(1-1.52cm) Anti-rooting mat

Leachate collectar

http://www.alterra-research.nl/pls/portal30/docs/folder/phytodec/mesocosm.htm
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Year |

100 100
plant cover [%] 98

D. cespitosa

C. arenosa

no plants

Control

Mesecosm experimeni
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Mesecosm experiment

100
D. cespitosa
C. arenosa
no plants 68
Control
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Year |l

plant cover [%]

100

82
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Metal concentration and pH 1n
mesocosm leachates




Water retention in mesocosms
In relation to plant cever

100

90+

80+
70+
60
50
40+
30
20

Percent of retention

10+

control Deschampsia Salix purpurea 15
caespitosa
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Mesocosm experiment
conclusions

o Reduction off bioavairlable fiorms
of metals Is needed

e Local species of plants IS
recommended

T
1

~ o \/erification of resulits at a field
~ Scale Is reguired
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®3 Field experiment design

s Control (ne plants, ne additives)

s Deschampsia cespitosa,
Superphesphate (5%)
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_ime and superphosphate
amendment scheme

10 cm

TSP
20 cm ¥ (5%)

44

lime
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Changes In plant cover

O Sileneinflata
O Cardaminopsisarenosa

O Deschampsia caespitosa

O no plants

first year LA
eacond vear
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Changes In plant cover

[J Cardaminopsis arenosa

@ Deschampsia caespitosa

(1 no plants
60%
' 50%
40%
30%
20%

10% -
0% ' ;
first.year e
' ~ secondyear
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Depth 0-20
no additive
o TSP
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D. cespitosa root system

TSP added
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’s & The rationale of using local

= plant species

= No preblems with adaptation
0 local climate

o |_ow cost of seeds

s Good growth on lecal sells
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Major Population Centers Near
Warynski Smelter
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LR

15 km buffer around  Crzel Bialy centre
“Orzet Biswy® poslndusirial arca
10 klerneters grid net
oper Slesian Induztdal Area
Counties of Shesian Voivodship
Murrber of imhabtant in S00m squares
1=10
= 10=50
50 =100
100 =250
250 =500
F00 = 1000
1000 = 2000
ower 2000

In %5 km buffer around Orzed Bisly area live 1 325 625 people




Warynski Zinc Smelter
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Warynski Smelter Site




BLL in USIR Children
1999 (ug/dL)

@ General
O Girls
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BCL in USIR Children
1999 (ug/dL)
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Kulka, 1999
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