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Noveé pristupy v monitoringu lokalit
znecistenych dioxiny v dusledku
americko-vietnamske valky ve Viethamu

Ondrej Urban, Jan Kukacka, Olivier Lecot, Daniel Svoboda
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Projekty

Podpora prekonavani nasledkt pusobeni herbicidl/dioxinl ve Viethamu
Sdruzeni Dekonta-ALS, DWW, Komise 33

2012-2014, CRA

Koordinovano s projektem GEF/UNDP “Environmental remediation of dioxin
contaminated hotspots in Vietham”

Rehabilitace provincie Thua Thien Hue zasazené dioxiny
Dekonta, DWW, DFA
2006 — 2009, MZP

Rehabilitacni opatreni pro venkovské oblasti
Viethamu zasazené dioxiny

DWW, Dekonta

2013, CRA
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Aplikace herbicidu

1961-1971 aplikovano ve Vietnamu cca 75 milionu litri herbicidu
60% defoliant Agent Orange (2,4-D + 2,4,5-T), by-product dioxiny (300 - 500 kg)
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Agent Purple (2,4-D + 2,4,5-T)
Agent Pink (2,4,5-T)
Agent Green (2,4,5-T)
Agent Blue (kyselina dimethylarsinova) — As “.,'.. -
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DioXxiny
» Chlorované derivaty dibenzo-p-dioxinu - PCDDs (75 sloucCenin) a dibenzo-furanu -
PCDFs (135 sloucenin)

» Velmi nizka rozpustnost ve vodé, velmi vysoka lipofilita

« \lysoce perzistentni a bioakumulativni (primarni konzumenti 10°, sekundarni 106 a
terciarni 107)

« Karcinogenni, teratogenni, poskozeni imunitniho systému, CNS atd.,

» Kvantifikace pres I-TEQ (toxicky ekvivalent 2,3,7,8-TCDD), alternativné WHO-TEQ

The contribution of PCDD/PCDF to total I-TEQ
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I-TEQ (ng/g dw)
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Sanace vs. prevence

Hotspoty — letisté

- Phu Cat - 5000 tun - enkapsulace (UNDP/GEF) "F' Dong Ha (1606
- Da Nang - X00 000 tun — IPTD (US AID) A.uo.v';;s,* 4 ‘j”,ZSDa Nang
(1996/1997/199). "3 otk
- Bien Hoa - X00 000 tun - ball milling? \ t{:‘,
Venkovské oblasti (5-10% rozlohy Vietnamu) R T
‘_l,',.\: \\*' Phu Cat
Doporuceni dle AR: [+ 8D

- Uprava jidelnicku — eliminace konzumace ryb
- alternativni chov ryb
- redukce prasnosti v navaznosti na chov dribeze

- omyvani zeleniny

- osveétalll
D
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Bien Hoa
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Bien Hoa

Rozloha Zjisténé koncentrace

Kontam. oblast Napravna opatreni
(m2) (pg-TEQ/g)

Vybudovani drenaze pro odvod srazkovych vod
ze vzletové drahy mimo kontam. oblast (GEF-

Pacer lvy area 75 000 max. 962 560 )
UNDP projekt, 2013 - 2014) , sanace — ball
milling?

Southwest area 2 000 max. 65 500 Bez opatreni

.. Cca 94 000 m3 kontam. zemin odtéZeno a
max. 262 000/ pramér

43 000 uloZzeno na ,skladce” (Min. Obrany, 2006 —
35 865
2010)
94 000 max. 13 300 Bez opatreni

Jezera (10) 160 000 max. 5 970 Bez opatreni
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Koncepc¢ni model

A
-

Z1 lake

West lakes /
fish ponds /
Dong Nai river
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Expozic¢ni scénare

Secondary

Risk Source of 3 Release Release
- Matrix Source of Pathway of Exposure Receptors
Scenario Contamination Mechanism Cantasninaion Mechanism
11141 Ingestion Low
1.1.1.2 Excavation Dust particles Wind erosion Inhalation Peoplel::\:r;?nl)av:o;nmg b Low
1.1.1.3 L Dermal contact I Very low
Biological Free-range i ) : 5 Biota (and people through
1.1.21 disturbance animals Biocaccumulation Ingestion, food chain food chain) Low
Ingestion (drinking,
124 Contaminated cooking, washing dishes Medium
sites (west area, | Groundwater | Leakageto | Contaminated | . o and vegetables, bathing, |  pegple living inside and
southwest area groundwater | groundwater etc.) outside the airbase
122 and Southern Dermal contact (washing, Low
Z1 area) bathing)
. Food chain: Fish/animal Peaople living inside and ;
1344 Contaminated consumption outside the airbase, biota High
sediment, fish, | Bicaccumulation
1.31.2 Surface Surface water biota Accidental surface water People living inside and i o
- water stream ingestion outside the airbase Y
Dermal contact O
13.2 Surface water Surfaff ;)Wwater (swimming, working in Pe;)&l; ég'&%'g%’:sznd Medium
water, irrigation)
Ingestion (drinking, Peopl
y ; . S e living inside and
Leakage to Contaminated cooking, washing dishes cope .
21 Z1 landfill Groundwater Groundwater flow outside the airbase, Low
groundwater groundwater and vegete;tt)ée)s. bathing, domestic: primalks
Biological , X Food chain: Fish/animal People living inside and i
*1 Lakes, fish Gadiment Disturbance Biota Bioaccurmutation consumption outside the airbase, biota High
ponds and other Dermal contact People living inside and
3.2 water bodies S\‘:gzge Surfsatf:avn.;ater Surface water Surfaffc?wwater (swimming, working in outside the airbase and Low
water, irrigation) biota
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Matrice

Podzemni
voda

Povrchova
voda

(SPMD)

VnéjSi ovzdusi

Sediment

Ryby,
lidska krev

DEVELOPMENT COOPERATION
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Plan dlouhodobého monitoringu

Parametr

Dioxiny

(PCDDs/ PCDFs) £l U=

2,3,7,8-TCDD pa/l

2,3,7,8-TCDD pg/!

Arzen ug/l

pg/l
ug/l

2,4-D
2,4,5-T

pg TEQ/I
Dioxiny
(PCDDs/PCDFs)  g-TEQ/kg vahy

Clovékal/den

Dioxiny
(PCDDs/PCDFs)

pg TEQ/m3

Dioxiny
(PCDDs/ PCDFs)

pg TEQ/g
(PPt TEQ)

Zajistuje Vietnamska strana

Screeningova
hodnota

Reference
Japanese Dioxins Law, Article 7, Environmental standard for
water quality

US EPA standards - National Primary Drinking Water
Regulations

US EPA (2011) - RSL (regional screening level) - soil to
groundwater supporting

WHO drinking water guidelines
WHO drinking water guidelines
WHO drinking water guidelines

Japanese Dioxins Law, Article 7, Environmental standard for
water quality

TDI - Scientific Comitee on Food (2001),
TMI - WHO (2002): 70 pg-TEQ/kg b.w./month

Japanese Dioxins Law, Article 7, Environmental standard for
ambient air*

TCVN 8183:2009 - Dioxins threshold in the soil and sediment




e.g_', CZECH REPUBLIC

DEVELOPMENT COOPERATION d nta ALS

| Umisteni__|_Hioubka

okoli skladky Z1 15m

ve sméru Sireni PV z

15 m
,Southwest area“

Ve sméru Sifreni PV z

) 15 m
,Pacer Ivy area

@®  Existing hydrogeclogical well

@  New hydrogeclogical monitoring well
Site border

B anchin

S Lake

m Source of contamination




\/
%’ SE%ES:’AEP%E&EE%IT‘IIOE dnt a AR
Extrakce na pevne fazi (SPE)

» Sandwichovy systém PUF/XAD/PUF

» Laboratorné ovérena ucinnost extrakce vice nez 90%

* Cil: detekeni limit 0,1 pg TEQ/I (1/10 screeningové hodnoty) = odbér
min 75 | vody, pratok 0,5 I/min

Water
level
meter

stcond chamber- with sorbents Wit part-fiter halder  first chamber - ampty

Submaersible
pump
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Monitoring podzemni vody

ALS
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Monitoring povrchové vody a sedimentt

Ml Odbérové _ . -
: Lokalizace Duavod vybéru
: misto

Odtok z Zdroj vody pro rybnicky

oblasti ,Pacer mistnich farmaru, dale odtok

Ivy area“ do feky Dong Nai

Odtok z Pfitok do jezera Z1 a Bien

oblasti ,Z1* Hung

Odtok z Voda vyuZzivana k

vychodnich zavlazovani, lokalni chov ryb
Legend .

jezer

@ Point of surface water monitoring

Site border

Stream

B anann
Lake
m Source of contamination
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Pasivni systéem SPMD
— Semipermeable Membrane Devices

LDPE membrana s naplni trioleinu
akumulace hydrofobnich latek (Koc)

systém ,,uméla ryba“

dodavava fy EST (USA)

pouzitelné pro dioxiny, PCB, PAU, pesticidy
Instalace 14 / 28 dnil — kumulativni
koncentrace (sezonni vykyvy)

izotopové oznaceni / Permeability Reference
Compound (PRC) - ?H, 3C PAHs/PCB -
alternativa k méreni prutoku

» vysledky v pg/g tuku nebo pg TEQ/I
(pFepocet dle Alvarez, 2010)

Nevyhody:
- mozny ,biofouling”
- analyza jen rozpusténé formy dioxinu
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Monitoring vnéjsiho ovzdusi

Odbérové

’ Lokalizace Davod vybéru
misto

Migrace znecisténi ze
zapadniho ohniska do
komuny Buu Long

Pacer Ivy
area

Migrace znecisténi ze
Southwest zapadniho ohniska do
area komuny Trung Dung

Migrace znecisténi ze
zapadniho ohniska do

Legend Z1 area komuny Trung Dung
L Point of ambient air monitoring
Site border
Stream i Ohrozeni vojakd/ mistnich
I anom Kasarna L ;
ke zameéstnancu

WZ77) source of contamination
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Odbér vzorku velkokapacitnim zarizenim
SIBATA HV-700F

7A'Lmsp!wnc pressure sensor tube
Temperature sensor connector

Start/Stop button

9/03 13:40:00 20deg |
FLOW SET 1000 L/min

START DELAY 0IA\CZ:R
SAMP. TIMER 008 ‘

[0}

Touch panel

kolektor: GFF (Glass Fiber Filter) s naplni
PUF (polyuretane Foam)

cerpani max. 700 I/min

dodavava fy SIBATA (Japonsko)
pouzitelné pro POPs obecné

dle metodiky USEPA TO-9A (stanoveni
koncentrace dioxint ve vné&jSim ovzdusi
Bien Hoa: 1000 m3 /24 hod (dle USEPA
min. 325 — 400 m3

vysledek — soucet pevné (sorbované) a
plynné faze; pg TEQ/m3
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Venkovskeé oblasti — zavéry AR Phong My

2% 1% O Fish meat

4%

O Rice

[0 Poultry meat

B Other meat

[J Fruits and vegetables

Dietarni expozice - dlouhodoba konzumace
kontaminovanych potravin predstavuje:

LCDI = 13.9 pg.kg*.day* WHO-TEQ (max. konc.) Fissas
LCDI = 4.8 pg.kg.day* WHO-TEQ (priim. konc.) #¥SEE
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Venkovskeé oblasti — snizeni ekologickych a
zdravotnich rizik formou preventivnich opatreni

Vybudovani sadek pro bezpeény chov ryb

« ZasSkoleni mistniho personalu

« Osveétové akce

¥
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System bezpecného chovu ryb

Systém postaveny na jednoduchych principech (ustaleni vody — sedimentace —
piskovy filtr — precisténi — distribuce do jednotlivych nadrzi

Chov ryb ve vybetonovanych nadrzi, bez kontaktu se zeminou/sedimentem

Intenzivni chov (systém aerace) — motivace pro mistni obyvatele
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Dekuji za pozornost!



