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the solution: Risk Assessment

EU Mine Waste Directive (2006): risk-based inventory mine waste sites
(ARTICLE 20)

Risk Assessment (RA):
L _ mine &

(1)hazard characterisation g source = — s -
(2) toxicity analysis . UMD

: » vater &
(3) contaminant transport PATHWAY \g:dféwem
(4) exposure assessment RECEPTOR humans
(5) risk characterization SCOSySL
(6) risk management




Risk Assessment — principles & conditions

1. Risk-based
- Source — Pathway — Receptor
- Risk ranking

- Major exposure rutes (SW, GW, AIR, DC)
- Uncertainty: high risk (precautonary principle)

2. Verification, Monitoring

3. Efficient — Tiered Approach
- Tier O: pre-selection (screening)
- Tier 1: selection (ranking)
- Tier 2: assessment




Pre-selection

preliminary risk assessment

Tier O.



Pre-selection preliminary risk assessment

GUIDANCE DOCUMENT ANNEXI

FR PRE-SELECTION PROTOCOL FLOWCHART
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Pre-selection Protocol FROM FLOWCHART 1

‘/ 1 KnOWH Im paCt Aremerepotantialpmmaysforpos:i.brom“ﬁon to reach potential receptors?
v' 9 Source
v’ 4 Pathway

v’ 4 Receptor

4. RECEPTOR

Are there known potential receptors in the potentially affected area?




Legend

@ Mine waste site

D Mine tailings lagoon

Settlement
Lake
Stream

Natura 2000 site
National border

1 — 1 Km




FLOWCHART 1. J

Q 1. Is the mine waste facility known to have had an incident which has had a serious impact on
human health or the environment? -

|

1
2A. SOURCE - contents
Is the mine waste facility a potential source of pollutants?

v

Q 2. Did the mine work sulphide minerals or produce a waste
containing sulphide minerals?

Q3. Were any of the following produced from the mined
mineral - Ag, As, Ba, Be, Cd, Co, Cr, Cu, Hg, Ni, Pb, Sb, Se,
Sn, Te, Tl, U, V, Zn or asbestos?

hd

v

Q 4. Did the mine use dangerous chemicals to process the

mined minerals?

A4

2B. SOURCE - stability
Is the source physically stable?

L2
I Q5. Is the waste facility a tailings lagoon? I

R 2
Q 6. Is the area of the tailings lagoon [ Q8. Is the area of the waste heap >10,000m*? |

k4

>10,000m*? -
h 4

- | Q. 1s the height of the waste heap >20m? |
A 4

of the facility?

Q 7. Is the height of the tailings lagoon >4m
within 50m

v




FROM FLOWCHART 1

3. PATHWAY
Are there potential pathways for possible contamination to reach potential receptors?

4. RECEPTOR

Are there known potential receptors in the potentially affected area?




Legend

@ Mine waste site Slope (degrees)

1 Settlement [:] 0-2
""" Surface water basin [ 2-7
- National border - 7-14

B - 54
B s:-80




® Mine waste site

Settlement
[ Lake

io.. Surface water basin
- National border

Permeability:
I High
I Medium

Low




F 4

— Y \ o S Google earth

imagery Date: 10/22/2010 SREOIE 0693 m E $218347.38 m N ele Gyealt  6.96 km




Legend
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VERIFICATION: Field Work & Observation




Selection

risk ranking

Tier 1.



Selection risk classification

Specific parameters — REMEDIATION

e Was there remediation?

¢ |s the remediation completed?

¢ |s the remediation successful?



CLASS ’Z’: (Zagytaroz¢’ in Hungarian) tailings lagoon
1. Non-remediated
1. Big facility (>10 000m?)
1. On steep slope (slope>5°)
2. On flat slope (slope<5°)
2. Small facility (<10 000m?)
1. On steep slope (slope>5°)
2. On flat slope (slope<5°)
2. Remediated
1. Big facility (=10 000m?)
1. On steep slope (slope>5°)
2. On flat slope (slope<5°)
2. Small facility (<10 000m?)
1. On steep slope (slope>5°)
2. On flat slope (slope<5°)

CLASS "M’: (Meddohanyé’ in Hungarian) waste heaps
1. Non-remediated

1. Big facility (=10 000m?)
1. On steep slope (slope>5°)
2. On flat slope (slope<5°©)

2. Small facility (<10 000m?)
1. On steep slope (slope>5°)
2. On flat slope (slope<5°)

2. Remediated
1. Big facility (>10 000m?)
1. On steep slope (slope>5°)
2. On flat slope (slope<5°)
2. Small facility (<10 000m?)
1. On steep slope (slope>5°)
2. On flat slope (slope<5°©)



TAILINGS RANKING
Without Big Steep d=5
remediation (>10000 m?) -
Flat d=5 Korpashegyi vorosiszap zagytarozo, Neszmely
Small s Steep d=5
(<10000 M) izt g=s
Remediated Big , | Steepd>5 | Szaraz-pataki flotacios zagytarozé, Gyengyosoroszi
(>10000 m) Reégi flotacios zagytaroza, Recsk
Bence-vidlgyi flotacios zagytarozo, Gybdngydsoroszi
Flat d=5

Ajkai vorosiszap zagytarozo

MEV 1. zagytarozo, Pellérd északi

MEV II. zagytarozok, Pellérd déli

Almasfizitdi Ny-i vérosiszap zagytarozo

Mosonmagyardvari vordsiszap zagytarozo

MEV Perkolacio Il zem zagytarozé, Kévagdszallos

Almasfizitd K- vordsiszap zagytaroza

MEV Perkalacia |. izem zagytarozd, Kévagaszallas

Urkuati manganiszaptaroza

Uj flotaciés zagytarozo, Recsk
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regiateton of dosed mning wests fecities

The futfiment of Ditectve 200021EC on De manegermen! of wists and Diectve 200455EC prescrites e '

R =
e

Sisoo0qlke f
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Figate Z Infeenet esertafion of (re-schecion and selecion resciis by maarm of mape googhe com KML format (Apl 2012)

2.3. Internet representation of the results
The internet representation of the results is realized with the KMZ/EML file format that can
be wvisualized with the Mozila, Intemet Explorer or other browsers and with the
.maps. goozle com”™ website. The following link is used:

ntt . le.com/maps ?7q=htto-/ieconym.org. uki
where the . examplel kml™ is the file for representation.

Another possibility 13 the application of a GIS server like the MBFH server where the
developed GIS system can be accessible for extzmal users. The official MBFH permission for
this has been released and it is under development at the present.

JImaps.qo:

3. Results

The basic database for the mventory of closed minins waste facilities, developad from the
various databases of landscape wounds, the mines databases and the wastz heaps and tailing
ponds database. contains 16 451 records. Only a small fracdon of this, about 1 689 facilities
are known as closed mine waste facilities, ie waste heaps and tailings ponds. The nisk
assessment and rankmg of these facilities had to be camiad out. The work proceedad from the
hazardous faciliies towards the less hazardous facilities Out of the 1689 mine waste
facilittes, 463 facilities can be regarded as potentially harmful according to the assumed non-
inart or toxic material content at the date of the Intemet publication on 01 May 2012. Field
verificaton inchiding the measurement of the exact zeographical location has been
accomplishad for these facilities

Frvertnty and dek Cumalication of dumed mine wesle fecliten of Hurgaty






SCIENTIFIC RESEARCH




COMPETITIVE FUND PROJECTS 3 EU, 1 international

1. EU TECHNICAL ASSISTANCE IN TURKEY PROJECT
risk-based inventory for the Mine Waste Directive

RECEPTOR

PATHWAY



COMPETITIVE FUND PROJECTS 3 EU, 1 international

4. MOROCCO-HUNGARY BILATERAL PROJECT
climate zones: mine contamination mobility




RESEARCH PROJECTS 16 projects

1. CONTAMINATION RISK ASSESSMENT (RA)
a decision support tool
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Q10: topographic slope

Q11: distance to surface water course
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CONTRACTED PROJECTS 3 government contracts

2. INERT MINING WASTE
geochemical classification in Hungary




INTERNATIONAL CO-OPERATION PROJECTS 4 projects

1. GEMAS PROJECT
geochemical mapping of soils in Europe
2211 samples: agricultural soil, 2118 samples: grazing land soil (32 countries)

Uin mg/kg Agrical 3 1 soil e N Uin mg/kg
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C. Reimann, P. Caritat, The GEMAS PrOJect Team (G. Jordan), 2011 New 50|I composition data for Europe and

Australia: demonstrating comparability, identifying continental-scale processes and learning lessons for global
geochemical mapplng SC|ence of Total Enwronment (|n press)




INTERNATIONAL CO-OPERATION PROJECTS 4 projects

4. URGE PROJECT
urban geochemistry in Europe
urban soil geochemical survey




INTERNATIONAL CO-OPERATION PROJECTS 4 projects

4. URGE PROJECT
urban geochemistry in Europe
attic dust geochemical survey




RESEARCH PROJECTS 16 projects

2. CONTAMINATION MOBILITY

field & lab leaching tests
ANC, EPA 1310, EPA 1320, TCLP (EPA 1311), NAG and ABA tests for

mine waste toxic element mobility assessment




RESEARCH PROJECTS 16 projects

2. CONTAMINATION MOBILITY

field & lab leaching tests
ANC, EPA 1310, EPA 1320, TCLP (EPA 1311), NAG and ABA

tests for mine waste toxic element mobility assessment.
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RESEARCH PROJECTS 16 projects

3. CONTAMINATION TRANSPORT
transport & reaction modelling
geochemical reaction modelling




RESEARCH PROJECTS 16 projects
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exchange rates in a Hungarian cave. Isotopes in Environmental & Health Studies (in press)

Temporal Analysis — Transfer Wavelet Analysis
. Case Study: an Example for TSA
“l CYCLE
ol
:f'r Trend
' PERIOD
(~ 10 years)
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(~2 years)
Series [ PERIOD
no period | [+ (1 year)
ROUGH
(outliers)
avelet Transform: I/O Sediment Flux Extremes
binary signal)




RESEARCH PROJECTS 16 projects

4. CONTAMINATION DEPOSITION
human & ecosystems
Human & Ecosystem health: MEDICAL GEOLOGY




RESEARCH PROJECTS 16 projects

4. CONTAMINATION DEPOSITION
human & ecosystems
Ecosystem receptors: FLOODPLAIN GEOCHEMISTRY

i |




RESEARCH PROJECTS 16 projects

9. CATASTROPHE RESPONSE
RED MUD spill in Ajka 2010

MOBILE GIS TECH
development and application




