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Kontaminace pud

Odhady (2000):

%~ 100 Mha kontaminované ptidy na planeté

%~ 20 Mha kontaminované pudy v Zapadni Evrop¢
%~ 32000 kontaminovanych mist v USA

%~ 150 000 — 500 000 kontaminovanych mist E.U.:
%~ 30 000 mist vyZaduje urychleny zasah

% > 1mld m? kontaminované pudy



Roc¢ni trh Cisténi pud

1990 2000
(mid US$) (mid US$)
E.U. 3.5 6.0 -9.0
Japonsko 1.5 3.0-4.0
USA 6 10.5 - 15.5
Celkem 10 19.5 - 28.5

% Narust technologickych

< davics Existuje mnozstvi
poZadavku

moznych dostupnych
remediaCnich postupu

% Rychly technologicky rozvoj
% Rychly rozvoj trhu



Management kontaminovanych uzemi

BT —

Odstranovani “Kontrola” Ochrana
zdroje

v" Rozklad v’ Stabilizace v Limity vyuZiti izemi
v" Extrakce v" Imobilizace



Sanace - ,,Breaking the Chain*

L4

Odstranovani zdroje zahrnuje technologie zajist’ujici
odstranéni zdroje znecisténi

Likvidace cesty zahrnuje technologie zabranujici vytokiim,
vymyvani a dal§imu Sifeni polutantt

Zabrana sifeni kontaminantu dostat se k mozZnym
receptorum zahrnuje mozné regulacni zmény vyuZiti uzemi



Remediation (sanace, remediace)

a treatment that

"permanently and significantly reduces the volume,
toxicity or mobility of hazardous substances,
pollutants and contaminants as a principal
element”

(U.S. EPA)



Contaminated sites — routes of conatmination

Transportation

Industrial Pollution

Domestic
Sources

Wastewater
Treatment

Plant
- Landfill & non-recycled

waste

Groundwater



Kontaminace prostfedi

Staré
ekologické
zatéze

Ekologicka
Ujma

Kontaminovana
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Hlavni skupiny zdroji chemického zneciSténi prostiedi

Produkty

Pouziti

TézZba a uprava

N surovin

Vyroba
(byvala,
souCasna)

Kontaminovana

mista
\3




TéZba a Gprava surovin

T¢&Zba a Gprava surovin — dalni ¢innost, stara dalni dila, ukladani
hlusSiny




Vyroba

Vyroba (byvala, souCasna) — provozni budovy, sklady, vyrobky,
odpady, kontaminované okoli
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Produkty

Produkty - nakladani s produkty, sklady, odpady pouZitych i
nepouzitych produkti




Pouziti

Pouziti — sklady, odpady, znecCiSténé obaly, mista pouZiti a
kontaminované okoli




Kontaminovana mista
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Předvádějící
Poznámky prezentace
Equal partnership
Promote collaboration and information exchange
Establish linkages between stakeholders, awareness raising
Promote ESM of PCBs and its equipment
Encourage development and adoption of environmentally-sound techniques and practices to eliminate PCBs 
Promote technical assistance and technology-transfer
Assist Parties to fulfil obligations of the Convention


http://www.ghostbustershq.com/

Trvalé znecist’ovani Zivotniho prostfedi s
pretrvavajicimi problémy pfi jejich feseni

) Staré ekologické zatéze

/ Diftizni znecisSténi

|
ar "

.

/
— Nov¢ zatiZeni Zivotniho prostfedi dané
) ilegalni likvidaci odpadu a
/\ - kontaminovanych materiala

) Nakladani s n€kterymi druhy
odpadu (kaly z COV, nanoodpady)
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Hot spots

Chemical and petrochemical industry
Waste disposal

PCBs wastes

Obsolete pesticides

Waste lagoons

Contaminated soils and sediments
Waste incinerators

Unspecified sources

Military bases

Wars areas



Ekologicka ajma/nové ekologické zatéze

Zak. 167 /2008 Sb. o pfedchazeni ekologické Gjmé a o jeji napravé

167/2008 Sh.
ZAKON
ze dne 22 dubna 2008
o predchazeni ekologické ijmeé a o jeji nipravé a o zméné nékterveh zakonu

ve znéni zikona &. 227/2009 Sb.. zikona &. 281/2009 Sb., zikona €. 85/2012 Sb.. zikona ¢. 64/2014
Sb.. zikona €. 250/2014 Sb. a zakona ¢. 183/2017 Sb.

Parlament se usnesl na tomto zikoné Ceské republiky:
CAST PRVNI
PREDCHAZENI A NAPRAVA EKOLOGICKE UJMY
HLAVAT
UVODNI USTANOVENT
§1
Predmét upravy

(1) Tento zikon zapracoviva pfishiény predpis Evropskych spolegenstvi® a upravuje priva a
povinnosti osob pfi predchazeni ekologické wymé a pit jeji napravé, doslo-li k ni nebo hrozi-li
bezprostiedné na chranénych druzich volné Zjicich zivocichi £1 plané rostoucich rostlin, na pifrodnich
stanoviitich vymezenych timto zikonem. na vodé nebo ptidé. a dale vykon statni spravy v této oblasti.

(2) Tento zakon se vztahuje na ekologickou wymu nebo bezprostiedni hrozbu jejiho vzniku,
jsou-li zptisobeny

a) provozni fmmosti uwvedenou v priloze €. 1 k tomuto zikonu, nebo

b) provozni Ennosti neuvedenou v piiloze &. 1 k tomuto zikonu, za pfedpokladi stanovenych v § 5
odst. 2.

(3) Tento zikon se nevztahuje na ekologickou wymu nebo bezprostiedni hrozbu jejiho vzmku,
jsou-li zplisobeny

a) ozbrojenym konfliktem. nepfatelskou akci, obéanskou valkou nebo povstanim,



Předvádějící
Poznámky prezentace
https://www.mzp.cz/www/platnalegislativa.nsf/%24%24OpenDominoDocument.xsp?documentId=85F81EFDC601ACFDC1257B1D00379CD6&action=openDocument


Ekologicka ajma/nové ekologické zatéze

Zak. 167 /2008 Sb. o pfedchazeni ekologické Gjmé a o jeji napravé

§2
Zakladni pojmy
Pro ucely tohoto zikona se rozumi

a) ekologickou mymou nepfizmva méfitelna zména pfirodniho zdroje nebo méfitelné zhorSeni jeh
funkci, ktera se mmze projevit pfimo nebo nepiimo; jedna se o zménu na
1. chranénych druzich volné #ijicich Zivodichu &1 plané rostoucich rostlin nebo pfirodnich stanovistich,
ktera ma zavainé nepfizniveé uéinky na dosahovini nebo udrzovani pfiznivého stavu ochrany takovych
drubii nebo stanoviit, s vyjimkou nepfiznivych uénkt vyplyvajicich z jednani provozovatele, k
némuz byl opravnén podle § 5b 56 zakona o ochrané piirody a krajny4); knténa pro posouzeni
vyznamu uéinki na dosahovani nebo udrzeni pfizmvého stavu ochrany chranénych drubt a pfirodnich
stanovist jsou stanovena v piiloze €. 3 k tomuto zakonu,
2. podzemmnich nebo povrchovych vodach véetné piirodnich lédivych zdromi a zdroji pfirodnich
minerilnich vod . kterd ma zavazny nepfizmivy uémek na ekologicky, chemicky nebo mnoZstevni stav
vody nebo na jeji ekologicky potencial, s vyjimkou nepfiznivych uéinkd v pfipadech stanoveny

§ 23a odst. 4 a 7 vodniho zikona
3. pudé znediiténim. jeZ piedstavuje zavainé nziko nepfizmvého viivu na hdské zdravi v disledku
piimého nebo nepfimého zavedeni litek. pfipravkil, orgamsmmi nebo mikroorganisnml na zemsky
povrch nebo pod néy.

b) chranénymi druhy volné Zyjicich Zivoéicht a plané rostoucich rostlin
1. druhy ptaki, pro které se vvmezuyi ptaci oblasti podle § 45e zikona o ochrané prirody a krajiny

7 dmbv v i Furonsloich snolefenstn stanovend nodle 8 3 odst 1 nism n) 7dkona o ochrand



Předvádějící
Poznámky prezentace
https://www.mzp.cz/www/platnalegislativa.nsf/%24%24OpenDominoDocument.xsp?documentId=85F81EFDC601ACFDC1257B1D00379CD6&action=openDocument
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Inventory of contaminated sites

National, regional, local inventory of chemical pollution
problems

Development of the National register of contaminated sites
Feasibility studies

Risk analysis - development of conceptual model

Post remediation monitoring

Monitoring



Rock pollution survey categories

D - Archive search (basis of all survey work)
C - Preliminary survey (eg for environmental audit purposes)

B - Detailed survey (eg for risk analysis and remediation project

preparation)
A - Remediation survey - monitoring (remediation monitoring)

Additional survey (to verify all stages of the survey or post-
remediation monitoring)



History of site

S

ARCHIVE SEARCH (D) - example

Former, old factory used from 80’s as
agrochemicals warehouse

1988 — big fire — evacuation of people from nearby
town

Temporary store and security of NO, which arose «

as a result of fire extinguishing ¢



Simple Random

| I B
Random within Grids

|«
Systematic Random
-

-

|-

Increments

Random




ARCHIVE SEARCH (D) - example

History of site
S

S

Big chemical factory from the 30’s
Production of chlorine, lot of substances including POPs pesticides,
dioxin contamination

Floods 2002

Remedeation using the non-combustion technology




Methods for collecting and compiling data to
identify potential contaminated sites

A site is generally considered contaminated by mixtures of
chemicals when the concentration of one or more
contaminants exceeds the regulatory criteria or poses a risk
to humans and/or the environment.

Site investigation, comprising preliminary site investigation
(PSI) and detailed site investigation (IDSI), provides valuable
information on a site, including:

&

The nature and location of contaminants with respect to the
soil and groundwater table;

Potential pathways for contaminant migration;
The location of nearby sensitive receptors;

Potential for direct human exposure to the contaminants;

& & & &

Potential of food and feed contamination.



Preliminary site investigations

PSI stage 1 includes the following activities:

%  Historical review: review of a site's historical use and
records to determine current and past activities ot uses,
accidents and spills, and practices and management relating
to potential contamination at the site and at adjacent sites.;

% Site visits: one or more walk-through site visits to verify the
information gathered during the literature review for
indicators or presence of contamination;

%  Interviews: interviews with current or former owners,
occupants, neighbours, managers, employees, and
government officials who can, with reasonable attempts, be
contacted about information on activities that may have
caused contamination.



Preliminary site investigations

PSI stage 2 should be conducted only if stage 1 indicates there is
a likelihood of POP contamination at the site or if there is
insufficient information to conclude that there is no
potential for POP contamination.

The objective of stage 2 is to confirm the presence or absence of
the suspected contaminants identified in stage 1 and to
obtain more information about them.



Development of the National register of contaminated
sites
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Risk analysis — development of the conceptual models

& iinade 02012 Geokye




The site in the context of its surroundings

It is always very important to consider the site in the context of its
surroundings.

It must be born in mind that groundwater in the contaminated site always
forms part of a broader natural water cycle.

/ Regional Watershed \

Surface-water
divides

—
-
-
- -
-t T

/Er;;mwaler/

divides 1

-

Regional groundwater flow S
|Impermeable bedrock




Pollution lighter than water - LNAPL Pollution

“ heavier than water - DNAPL
Major spillage

unsaturated
zone

unsaturated
zone

B saturated
Satyy,
9roungyy gy groundwater fiow
ater floy, \*
water water aseous
1 immiscible phase miscible phase ghase

Groundwater pollution and its spreading - pollution lighter (LNAPL) and heavier (DNAPL) than water

(modified from Lawrence and Foster, 1987)




Risk analysis — development of the conceptual models

FIGURE 1: b N
CONCEPTUAL A

TE MODEL / o S
Sl Z STATE GAME s\:bt "‘5{(\‘,

WIND ROSE




What the Conceptual Model illustrates

Sources of contamination

& Site specific i.e. petrol filling station, gas works, landfill

Pathways

&  Groundwater, dermal contact, inhalation

Receptors

Y Humans, controlled water, ecological



Risk following from rock environment contamination

Figure 5 RISKS FOLLOWING FROM ROCK ENVIRONMENT CONTAMINATION

T Site Site surroundings within the range of the
e ____‘__?" contamination impact

Emissions of volatile
pallutants inta the air

o
> River
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——3
Contamination spreading with groundwater flow

Risks in the site area (on-site): - Risk from unintentional ingestion of contaminated soil
- Risk from dermal contact with contaminated soil
- Risk from inhallation of emissions of volatile pollutants
leaving the soil

Risks from contamination spreading out of the site (off-site risks)
- Pumping and use of contaminated water from wells
- Enter of the surface watercourse by the polluted groundwater
irisks for ecosystems, and also possible health risks for
people swimming in the river, consuming fish from the river ..}




Problem definition generates comprehensive
SITUATION PLAN ......

EXPOSURE ’}) t'}s

Background sites with no
influence of exposure

Uncertain influence and/or
uncertain assessment endpoint

n Potentially affected sites, still
clean or with negligible effect

Increasing value
for assessment

eecceescmescecascesssccrssteesscensscescscrscmescecsscecssccsdoccssccnssonnl

Priority of udit
for risk

R Y R R Dy E r r PP PR P TR TR PP PR R TR
.

asséssment:

...........................................................................

v

Increasing risk

Area with probable and
substantial toxic impact

Already strongly affected area
with remarkable effects



S S —

Scenario as a milestone of the assessment process

e S S S

/
/ Source of
contamination
Compounds

of interest

v
0000

|
|
|
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| |
PCDF 4 4 i Pl’imafy :
e se : exposure Secondary :
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SITUATION | :
PLAN | |
: L Soil > Soil :
— |
! > Sediment > Sediment |
Pilot tests /l: |
\ (Screening) //: —» Water —» Water :
\
\\\ /// |\ = Air > Air :
________________________ /
' > Biota > Biota
\ /
~N 7

N o e o o — — — — — — — — — — — —

B Further tests




US EPA Site specific risk assessment tools for developing screening
levels and preliminary remediation goals in a range of land use
scenarios, US EPA (2020 )

Screening Level
Calculation

Rasponss

S:ree'ﬁing Eevel
Equations

Construction Worker Outdoor Worker

Residential Indnn nﬁc_er Recreational

soll Tap Water | Soil Soil soil | Soil/lSediment |
ingestion ingestion ingestion ingestion ingestion ingestion
inhalation inhalation inhalation inhalation inhalation imhalation
dermal dermal dermal dermal dermal

Fish | [AmbientAir | Air | Air | Surface Water |
ingestion inhalation inhalation inhalation ingestion

dermal
Soil to Groundwater
for protection of gw




Network Diagram Contaminants Pathway Receptor

Contaminants Pathways Receptors
\ i 13 - -
N . . . * Human heath trespassers/site workers
| ¥ Ingestion soil , soil related dust and— L 1 >
- — water
Organics (PAH, TPH.etc) > Inhalation particulates/fibres —» | —
Human health river users
| » Iihalation/soil free phase vapours | & &
i - » Human health Morecambe bay users
‘ Ly| Human health surrounding residents
) * Ihalation/dissolved phase vapours — 4
Chlorinated solvents » » Property n the form of owned or
T # domesticated animals, live stock and wild
4 »—»— Dermal contact soils ] amumals subject to shooting or fishing rnght.
v | Property (buildings)
» Dermal contact sediments >
Soil gases . R . ¥ o o v o
(methane) » Services, foundations and floors . »| Ecology Morecambe bay (SSSLSAC, SAP,
e #| Ramsar)flora
» Consumption of vegetables
Ecology Heysham Moss (SSSI)
> ¥ Ecology Lune Estuary (SSSI) fauna
- — - **— Migration through madeground
Metals & inorganic substances L 2 J Protected species, great crested newts
P * Migration through drift geology __
Iy o o
> ® Controlled waters, groundwater
Asbestos led )
. . » Contr raters, Ruaver L
|l plp Migration through groundwater N p onttotedivaters, Hivet tuhe
Kev » » Controlled waters, underlying aquifer
Source —
Pathway/Receptor; » Migration through suitacewater > »| Controlled waters, surfacewater
Human health »

Ecological/animal property
Controlled water
Property/buildines

YV ow




Risks following from contamination of the individual components of
the rock environment, and method of their verification

Contamination nature

Risk

Verification method
during investigation

Contaminated building
constructions

Same as in the case of the
contamination near the
surface

Sampling building
construction
materials

Leaching tests

Liquid contents of old tanks,
reservoirs, containers

e Health risks to the site users

* Soil pollution by infiltration
of liquid substances,
infiltration into groundwater

Presence of solid materials
containing pollutants in various
heaps, damaged packaging,
landfills

e Health risks to the site users

* Leaching of the pollutants
by rainwater, infiltration of
the leachates into soil and
groundwater

Sampling of
suspicious materials
Soil sampling
Leaching tests

Groundwater
sampling




Strategic Variants of Remedial Measures for the Rock
Environment

Usually, several strategic (conceptual) approaches for ensuring the
remediation aims are offered:

%  Removal of the risk source - rock environment decontamination (full
or partial), or, optionally, removal (transport away) of the
contaminated soil from the site;

%  Reduction of the contamination mobility (solidification,
stabilisation);

%  Contamination isolation (containment) — physical or hydraulic
barriers in the migration and exposure way;

Y% Administrative limitation of possible ways of functional use of the
site;

%  Measures at the recipients of the pollutants;

%  Combination of the approaches.



Post remediation monitoring p 2 S e
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Monitoring

A\ air
@ precipitation
M soil

@ vegetation
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Most frequent kinds of contaminants and their

occurrence
Contaminants Common Harmfulness Origin
abbreviation
Organic contaminants
Petroleum TPH Pollution of water; they  |Car repair shops, fuel storages, filling stations,
substances - fuels, often contain PAHs and  [energy industry (heating oils), crude oil
oils, crude oil BTEX mining, traffic accidents
Polyaromatic PAHs Very harmful in low Chemical industry, gas plants, coking plants,
hydrocarbons concentrations already, wood preservation, crude oil mining, often

decompose very slowly, [present in TPH
some of them are heavier

than water
Aromatic BTEX  [Very harmful in low Chemical industry, gas plants, coking plants,
hydrocarbons concentrations already crude oil mining, often present in TPH
Phenols PHEN  [Very mobile, relatively Chemical industry, coking plants
quick decomposition
Chlorinated CLA Very harmful in low In the past, extensive use of chlorinated
aliphates concentrations already, degreasing agents during machine repairs
decompose very slowly,  [(mechanical engineering, army, car repair
heavier than water shops), dry cleaning of clothes, Surface

treatment of metals - galvanizing

TPH - Total Petroleum Hydrocarbons,
BTEX- benzen, toluen, etylbenzen a xylen




Most frequent kinds of contaminants and their

occurrence

Contaminants

Common
abbreviation

Harmfulness

Origin

Organic contaminants

Polychlorinated PCBs Very harmful in low Transformer stations and electrical, contained
biphenyls concentrations already, in some paints

decompose very slowly
Pesticides PES Very harmful in low Distribution stores of agrochemicals, as well

concentrations already,
their decomposition
products are often
harmful, too; some of
them decompose very
slowly

as individual farms




Most frequent kinds of contaminants and their
occurrence

Contaminants

Common
abbreviation

Harmfulness

Origin

Inorganic contaminants

Heavy metals HM Various level of Mining, metal ore preparation plants,
harmfulness; mercury, metallurgical industry, energy industry, settling
arsenic, hexavalent basins of ore preparation plants, disposal sites
chromium, cadmium, of flyash from coal power plants, metal
nickel and lead are ranked [surface treatment plants (galvanizing plants,
among the most harmful [plating plants), leather industry, glass industry,
ones inorganic chemistry plants, contained in some

paints

Cyanides CN Very harmful Gold mining, coking plants

Nitrogen N Negative impact on Agriculture, landfills, chemical industry; it is

pollution drinking water quality also an indicator of faecal contamination

Sulphates S Negative impact on Landfills, chemical industry, coal energy

drinking water quality

industry, mining, settling basins




Most frequent kinds of contaminants and their

occurrence
Contaminants Common Harmfulness Origin
abbreviation

Other contaminants

Bacteriological Bac Faecal pollution - towns and villages, animal

pollution husbandry

Radioactivity RA Sometimes mining and ore preparation plants,
settling basins in coal energy industry, various
equipment in industry and army

Asbestos A In the past, it was used for heat insulation and
roofing extensively
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Equal partnership
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Establish linkages between stakeholders, awareness raising
Promote ESM of PCBs and its equipment
Encourage development and adoption of environmentally-sound techniques and practices to eliminate PCBs 
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Problematika odpadu

* Neexistujici vazba (pfechod povinnosti) mezi
pravni upravou nakladani s chemickymi latkami a
smésmi a zakonem o odpadech.

<

N

* Existuje nespecifické nakladani s nebezpecnymi
odpady s vyuzZitim metod fyzikalni a chemické
stabilizace, kdy dochazi ke zménam nebezpecnych
vlastnosti odpadu bez mozZnosti nasledné prokazat,
k jakym zménam doslo.

~

* Existuje nefizené nakladani s nékterymi
nebezpecnymi odpady od zacatku jejich vzniku az
po konecné odstranéni. Pivodce nema zpétnou
vazbu, kde a jak se naklada s jeho odpady, které
pfeda opravnéné osobé.

-4
N



Předvádějící
Poznámky prezentace
Equal partnership
Promote collaboration and information exchange
Establish linkages between stakeholders, awareness raising
Promote ESM of PCBs and its equipment
Encourage development and adoption of environmentally-sound techniques and practices to eliminate PCBs 
Promote technical assistance and technology-transfer
Assist Parties to fulfil obligations of the Convention



Problematika odpadi

* Stale existuje neodborné nakladani N
s nebezpecnymi odpady opravnénymi osobami
(nejsou odborné zptisobilé) napf. pfi sbéru
nebezpecnych odpadu s nebezpecnymi odpady
s vybranymi nebezpeCnymi vlastnostmi (napf.
toxicita, karcinogenita, mutagenita, teratogenita,
infekCnost). -/

\

* Retézeni pf¥idavani odpadti mezi opravnénymi
osobami, kdy je jiZ velmi téZko dosledovatelné
jak se s odpadem ve skuteCnosti naloZilo a zda
skoncil na misté k tomu urCeném

.4
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Problematika odpadi

* Existujici mozZnost pfevzeti i vysoce \
nebezpecnych odpadu na tzv. ,,mobilni zafizeni
ke sbéru a vykupu odpadii* umoziiuje stavét
nakladni auto schvalené krajskym ufadem do
stejné roviny z hlediska opravnénosti k prevzeti
odpadu, jako stacionarni moderni zafizeni
k odstranéni/vyuZiti nebezpecnych odpadu
v hodnoté stovek mil. CZK. /

\

* Nejsou nastaveny mechanismy a nastroje pro
dodrZovani hierarchie pro nakladani s odpady.
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Co umoznuje souCasna legislativa 22?7

Alarmujici, nedozirné ukladani odpadii:

+ Na skladky odpadui

+

Prostfednictvim vyuZiti
odpadii na povrchu
terénu

Pro technické
zabezpeceni skladek

g —

+

Pro rekultivaci skladek




Co umoznuje soucasna legislativa
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Nebezpecné velkobjemové odpady

Povrchové Potencialni

ukladani noveé
odpadu zatéze




Nebezpecné velkobjemové odpady
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Nebezpecné velkobjemové odpady
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Nebezpecné velkobjemové odpady

Co je pak vétsim —
tolerovanym - rizikem
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Reseni krizové situace

na skladkach odpadu a jejich
nasledny zakaz/omezeni

na technické zabezpeceni skladek
pro nebezpecné odpady a vyuZziti
odpadii na rekultivaci skladek

stejna pravidla jako pro skladky
odpadu z pohledu povolovani a
provozovani

* odzkousené a kontinualné
monitorované technologie a
postupy pro zneskodnéni odpadu a
to zejména pro odpady
nebezpeclné
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