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PROTOKOLY, NORMY,.....

= Prvni protokol — draft 1994 — vydani v
roce 1995 - Todd Wiedermeier a kol.,
Brooks AFB, San Antonio, TX — letecka
paliva (AFCEE)

« U.S. Army — 1995




PROTOKOLY, NORMY,.....

» Protokoly pro posuzovani procesu
prirozené atenuace — od roku 1994

« AFCEE, U.S. EPA, U.S. Army, U.S. Air
Force, DoE, GWRTAC, statni
ministerstva a mnoho dal

Protokolu je




PROTOKOLY, NORMY,.....

R.D. Wilson, S.F. Thornton, A. Huttmann, M. Gutierrez-Neri, H. Slenders (2005):
CoronaScreen: PROCESS-BASED MODELS FOR NATURAL ATTENUATION
ASSESSMENT Guidance for the application of NA assessment screening models. This
guidance and the associated CoronaScreen decision support spreadsheet tool were
prepared as part of the CORONA project, funded by the European Commission under the
Fifth Framework programme (contract number EVK1-CT-2001-00087).

Todd H. Wiedemeier, Matthew A. Swanson, David E. Moutoux, E. Kinzie, John T. Wilson,
Barbara H., Wilson, Donald H. Kampbell, Patrick E. Haas, Ross N. Miller, Jerry E. Hansen,
Francis H. Chapelle 1998): TECHNICAL PROTOCOL FOR EVALUATING NATURAL
ATTENUATION OF CHLORINATED SOLVENTS IN GF NATER, Unitec
Environmental Protection Agency, Office of Reses

ITRC (1999): _HNICAL/RE ATOR
Solvents in Ground
Cooperation Work
Remediation Technologies De

ASTM || 010): Standard Guide for Remediation of Ground Water by Natural Attenuation at
Jetroleum Release Sites, ASTM E1943 - 98(2010)



PROTOKOLY, NORMY,.....

= NHDES, 1999. Guidelines for Selection of Natural Attenuation for
Groundwater Restoration. New Hampshire Department of
Environmental Services, Waste Management Division, October
1999.MPCA, 1999. Guidelines: Natural Attenuation of Chlorinated
Solvents in Ground Water. Minnesota Pollution Control Agency, Site
Remediation Section.

= Navy, 1998. Technical Guidelines for Evaluating Monitored Natura
Attenuation of Petroleum Hydrocarbons and
Ground Water at Naval and Marine Corps Fa

the Navy, September 1998
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PROTOKOLY, NORMY,.....

= AFCEE, 1999. Natural Attenuation of Chlorinated Solvents
Performance and Cost Results from Multiple Air Force
Demonstration Sites. Technology Demonstration Technical
Summary Report, Air Force Center for Environmental
Excellence, Technology Transfer Division, October 1999.

= AFCEE, 2000. Designing Monitoring Programs to Effectively
Evaluate the Performance of Natura

Center for Envwonmental Excelle IC€, Te




PROTOKOLY, NORMY,.....

Standard Guide for
Remediation of Ground Water by Natural
Attenuation at Petroleum Release Sites pro
|mplementaC| prlrozene ate




PROTOKOLY, NORMY......

Prirozenou atenuaci nelze pokladat za

presumptivni sanacni postup. Pro rozhodnuti,
zda prirozena atenua hodnou alterna
pro lokalitu kontamlnovanou rog
je treba prc i charak :
potencial prlrozene a
dosazitelnc
dalsi Je nezb tné prokazat, z

dosazeno sanacnich limitu a aplikace

prirozené atenuace povede ke snizovani
koncentrace polutantu!!




PROTOKOLY, NORMY,.....

V normé jsou zminény tfi druhy dukazu toho, ze
prirozena atenuace probiha. Jsou formulovany

témer totozne jako v protokoiechjmychﬁnsﬂfm
Primarni dukazy proto Ze remediace prirozenou
atenuaci probiha je redukce veI
kontaminacni
polutantu v lo




PROTOKOLY, NORMY,.....

rozhodovaci proces
= charakterizace lokality
= vybéru polutantll vyznamnych pro lokalitu
= stanoveni sanacnich limitu

- zhodnoceni stavu kontamlnacmho mraku
sbéru a hodnocem dop




PROTOKOLY, NORMY,.....

— 7 priloh
Priloha C. 1 popisuje procesy ucastnici se prirozene atenuace
Priloha C. 2 shrnuje pozadavky na charakterizaci lokality a
implementaci monitoringu pro remediaci prirozenou atenuaci

Priloha C. 3 popisuje zasady designu a implementace
monitoringu sanace prirozenou atenuaci

Priloha C. 4 popisuje zasady vzorkovani a analytlcke metody
pro stanoveni indikatorovych parametrt pro sanaci prirozenou
atenuaci |

Priloha €. 5 pop|SUJe interpretaci r
indikatoru pfi

Priloha €. 6 popisuj

LGyc‘




Concentration in

Most Contaminated
Zone Interpretation Value

[=0.5 mg/L [Tolerated, suppresses the reductive pathway at higher 3
concentrations

=5 mgiL Mot tolerated; however, VC may be oxidized aenohically -3

=1 mgil |At higher concentrations may compete with reductive pathway 2

=1 magfL Reductive pathway possible; VC may be oxidized under Fe(lll}- 3
reducing condifions

=20 mg/L |At higher concentrations may compete with reductive pathway 2

=1 mgiL Reductive pathway possible 3

=05 mag/L [VC oxidizes 0

0.5 mg/L Ultimate reductive daughter product, VC Accumulates 3

=50 millivolis (mV)  |Reductive pathway possible 1

[=-100mV Reductive pathway likely 2

F<pH <0
5 > pH >0

Cptimal range for reductive pathway
Cutside optimal range for reductive pathway

= 20 mall

Carbon and energy source; drives dechlorination; can he
natural or anthropogenic

> 20°C

|4t T >20°C biochemical process is accelerated

> 2% background

Ultimate oxidative daughter product

= 2% background

Results from interaction between CO: and aguifer minerals

> 2% background

Daughter product of organic chloring

=1 nM

Reductive pathway possible, VT may accumulate

=1 nM

[VC oxidized

> 0.1 mofL

Intermediates resulfing from hiodegradation of more complex
compounds; carbon and energy source

Pl [ |l [P |t [ [ =

> 0.1 mgfl

Carbon and energy source; drives dechlorination

IMaterial released

Iaterial releasad
Daughter product of PCE

Material released

Daughter product of TCE

If cis is = 80% of total DCE itis likely a daughter product
1,1-DCE can be chemical reaction product of TCA

MNo|M ool

Material released
Daughter product of DCE

1,1,1-Trichloroethane*

Material released

DCA

Daughter product of TCA under reducing conditions

Carbon Tetrachlonde

Material released

Chlorogthane*

Diaughter product of DCA or YC under reducing conditions

Ethene/Ethane

=0.01moiL
0.1 mg/L

Daughter product of WClethene

Chiloroform

Materal released
Daughter product of Carbon Tetrachlonide

Dichloromethane

Material released

Daughter product of Chloroform

SR =1 =1 S TN =[S =] L=

* Requred analysis. a’' Pomnts awarded only if it can be showa that the compound 15 a daughter product (2.2, not a constituant of the sowce

NAPL),




VYHODNOCENI KRITERII

= Interpretace bodoveho hodnoceni

Skore
0azh Nedostate¢ny dikaz pro anaerobni biodegradei™ chlorovanych latek

Interpretace

6 az 14 Omezeny ditkaz pro anaerobni biodegradaci™ chlorovanych latek

15az20 | Adekvatni diikaz poro anaerobni biodegradaci™ chlorovanych latek

=20 Silny dukaz pro anaerobni biodegradaci™ chlorovanych latek

I “reduktivni dechlorace




VYHODNOCENI KRITERII
PRIKLAD

Parametr Koncentrace | Skore
v ohnisku

Rozpui'“-;tém'f kyslik | 0.1mg!l |—
I_‘—IW 5
[Simny — [2mgl [ 2
(Methan  [5mgol [ 3

Redox potemml IW |—
IWIW I—

TCE (produkt transformace) 1200 pg 1

c1s-DCE (produkt
transformace)

[ I S LS T N Y t~J| (4

VC (produkt transformace)

Celkem
bodu

BE




VYHODNOCENI KRITERII -

PRIKLAD

Parametr Koncentrace v
ohnisku
Rozpusteny kyslik 3 mg/l -3
Dusi¢nany 0.3 mg/l 2
Fe™ Nezjisténo 0
Sirany 10 mg/1 2
Methan Nezjistén 0
Redox potencial + 100 mV 0
Chlondy pozadi 0
TCE (polutant) 1200 pgl 0
cis-DCE (produkt | Nezjistén 0
transformace)
VC (produkt transformace) Nezjistén 0
Celkem bodu 1




KROKY POSUZOVANI

Krok 1: Prokaz, zda probiha v zajmove lokalite
biodegradace. Pokud ano, pokracuje se
v prokazovani a zjistovani dalSich kroku
Krok 2: UrCi jaké je proudeni podzemni vody a jaky
je transport polutantu
Krok 3: Lokalizuj ohnisko
Krok 4: UrcCi biodegradacni ry
Kro Poro




DVE ZASADNI| OTAZKY

1. Urazil kontaminacni mrak kratsi vzdalenost

nez by se dalo ocekavat na zaklade

znamych (nebo odhadnutych) casu od

doby, kdy se kontaminant do podzemi
dostal a rychlosti pohybu kontaminantu
V podzemnl vode, jak




DVE ZASADNI| OTAZKY

2. Je pravdepodobne, ze polutanty na lokalite
jsou atenuovany rychlostmi dostatecnymi
pro dosazeni sanacnich limitl za ¢as, ktery

je rozumny ve srovnani s ostatnimi
alternativnimi sanacnin




DVE ZASADNI| OTAZKY

Pokud jsou odpovedl na predch02|
otazky




ROZHODOVACI PODPURNY SYSTEM

AKTIVITY, KTERE JE TREBA PROVEST ROZHODNUTI S OHLEDEM NA
V RUZNYCH STUPNICH HODNOCENT POUZITI PRIROZENE
ATENUACE JAKO SANACNI
TECHNOLOGIE
Analysa dat (rychly prehled) Existuje moznost pro pouziti pfirozené

- dostupna historicka data ~atenuace jako sanacni metody?

- zajisténi dalSich dat (na lokalité ¢i v laboratori)

- za predpokladu zesep
(snizovani mnozstV| D




EKONOMIKA PRIROZENE
ATENUACE

V Ceské republice dosud pfirozena atenuace
v pravém slova smyslu nebyla realizovana.
Proto je v textech uvedeno srovnani
nakladu mezi sanacnim cerpanim a
prirozenou atenua |

Doba sanace




EKONOMIKA PRIROZENE
ATENUACE




EKONOMIKA PRIROZENE
ATENUACE

» Patrne nejlepsi alternativa je integrovany
sanacni system, kde prirozena atenuace
nebo spise podporovana atenuace tvori
zaverecnou fazi sanace — docisteni.

= V tomto kombinované

dosahnot




EKONOMIKA PRIROZENE
ATENUACE

= 45 pet osob, 191 kontaminovanych lokalit. Pro 75 %
lokalit byla prirozena atenuace vhodna, z toho pro 30 %
jako jedina sanacni metoda a ve 45 % jako kombinovana
sanace. Ve 23 % byla nevhodna.

- Nestabilita mraku a dlouha doba sanace byly dva duvody

proto, ze prirozena atenuace nebyla pou2|ta

= Prumérna cena celé apli
atenuace byla $ 177 000, rozmeZ| )

= Prumeérné né
rozmezi $ 3 QOO a

N4




OTAZKY ?
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