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GERMAN DRINKING WATER ORDINANCE 

10 
Pflanzenschutzmittel-
Wirkstoffe und 
Biozidprodukt-Wirkstoffe 

0,00010 

• Pflanzenschutzmittel-Wirkstoffe und Biozidprodukt-
Wirkstoffe bedeuten: organische Insektizide, 
organische Herbizide, organische Fungizide, 
organische Nematizide, organische Akarizide, 
organische Algizide, organische Rodentizide, 
organische Schleimbekämpfungsmittel, verwandte 
Produkte (u. a. Wachstumsregulatoren) und die 
relevanten Metaboliten, Abbau- und 
Reaktionsprodukte.  

• Es brauchen nur solche Pflanzenschutzmittel-
Wirkstoffe und Biozidprodukt-Wirkstoffe überwacht 
zu werden, deren Vorhandensein im betreffenden 
Wassereinzugsgebiet wahrscheinlich ist.  

• Der Grenzwert gilt jeweils für die einzelnen 
Pflanzenschutzmittel-Wirkstoffe und Biozidprodukt-
Wirkstoffe.  

• Für Aldrin, Dieldrin, Heptachlor und 
Heptachlorepoxid gilt der Grenzwert von 0,000030 
mg/l 

11 

Pflanzenschutzmittel-
Wirkstoffe und 
Biozidprodukt-Wirkstoffe 
insgesamt 

0,00050 

Der Parameter bezeichnet die Summe der bei dem 
Kontrollverfahren nachgewiesenen und mengenmäßig 
bestimmten einzelnen Pflanzenschutzmittel-Wirkstoffe 
und Biozidprodukt-Wirkstoffe. Siehe Anmerkung 1 

Annex 2, part 1 





OCCURRENCE OF PESTICIDES/BIOCIDES IN 
DRINKING WATER RESOURCES (1) 

 
 
 
 
 
 
 
 

295 (62%) 182 (38%) 

DVGW research project W 1/02/05  
(100% = 477 water utilities) 

measured concentration < LOQ measured concentration > LOQ



OCCURRENCE OF PESTICIDES/BIOCIDES IN 
DRINKING WATER RESOURCES (2) 

 
 
 
 
 
 
 
 

DVGW research project W 1/02/05  
(100 compounds mentioned) 

0

20

40

60

80

100

120

140

160

N
om

in
at

io
ns

 



OCCURRENCE OF PESTICIDES/BIOCIDES IN 
DRINKING WATER RESOURCES (3) 
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Removal efficiency 
>90% 

•Ibuprofen 
•Metformin 
•Cyclamat 
•Saccharin 
•NTA 

Removal efficiency 
>75% 

•Acetyl-Sulfamethoxazol 
•17-beta-Estradiol 
•Estron 
•Bisphenol A 
•4-iso-Nonylphenol 
•Triclosan 
•Fluoranthen 

Removal efficiency 
between 25 bis 75% 

•Diclofenac 
•Sulfamethoxazol 
•Metoprolol 
•Bezafibrat 
•Gabapentin 
•N-Acetyl-4-aminoantipyrin 
•Iomeprol 
•Iopamidol 
•Iopromid 
•tert-Oktylphenol 
•DEET 
•Acesulfam 
•Perfluorbutanoat 
•Perfluoroctansulfonat 
•Perfluorbutansulfonat 
•Perfluorhexansulfonat 
•1H,1H,2H,2H-
Perfluoroctansulfonat 

•Benzotriazol 
•5-Methylbenzotriazol 
•Tri-n-butylphosphat 
•Tris(butoxyethyl)phosphat 
•HHCB 
•AHTN 

Removal efficiency 
<25% 

•Carbamazepin 
•10,11-Dihydro-10,11-di-
hydroxycarbamazepin 

•Clarithromycin 
•Sotalol 
•Lamotrigin 
•Cetirizin 
•N-Formyl-4-aminoantipyrin 
•Hydrochlorothiazid 
•Guanylharnstoff 
•Amidotrizoesäure 
• Diuron 
• Isoproturon 
• Carbendazim 
• MCPP (Mecoprop) 
• Terbutryn 
•MCPA 
•Sucralose 
•Perfluorhexanoat 
•Perfluoroctanoat 
•Perfluorpentanoat 
•EDTA 
•4-Methylbenzotriazol 
•Tris(2-chlorethyl)phosphat 
•Tris(2-chlorpropyl)phosphat 
•Tris(1,3-dichlor-2-propyl)-
phosphat 

REMOVAL OF BIOCIDES IN WWTPs 

No data 
Oxazepam, 17-alpha-Ethinylestradiol, 2,4-D, Dichlorprop, 
Bentazon, Irgarol, Cypermethrin, Methyltriclosan, 
Perfluorheptanoat, Perfluornonanoat, Perfluordecanoat, 
Perfluorundecanoat, Perfluordodecanoat, Perfluordecan-
sulfonat, Perfluoroctansulfonsäureamid, 7H-Dodecafluor-
heptanoat, 2H,2H,3H,3H-Perfluorundecanoat, 2H,2H-
Perfluordecanoat, DTPA, Triphenylphosphat, ADBI, ATII 
und die drei HBCDD-Isomere  



TOLYLFLUANID 
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Water treatment 
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degradation in soil  

NDMA is carcinogenic! 



PRIORIZATION OF BIOCIDES FROM DRINKING 
WATER SUPPLIER‘S PERSPECTIVE 

 Inventory of biocidal agents authorized 
or notified by December 2011 

 Prioritization from a drinking water 
supplier‘s perspective 

 Establishing a priority list 

 Recommendations for drinking water 
suppliers 

 

DVGW research project W 3/01/09 

www.tzw.de 



NOTIFIED BIOCIDAL AGENTS 

By 31.12.2011: 249 Chemicals 



EXCLUSION OF NON-RELEVANT 
CHEMICALS 

 Micro-organisms 

 Gases 

 Polymers 

 Chemicals with ambiguous identity 

 Chemicals instable in water 

 Natural products and und products of metabolism 

 Drinking water disinfectants (PT 5) 

 Inorganics 

 



SELECTION OF PTs RELEVANT FOR THE 
WATER CYCLE 

 Evaluation of all PTs with respect to a discharge into the 
water cycle (during intended use) 

Relevance PT 
very high 7, 8, 10, 11, 19 und 21 
high 2, 4, 9, 12, 14, 16 und 18 
medium to high 6 
medium 1 und 3 
none 5, 13, 15, 17, 20, 22 und 23 



SELECTION OF HPVC 

  Sum HPVC LPVC n.d. 
PT 1 36 12 12 12 

PT 2 85 37 21 27 

PT 3 52 26 13 13 

PT 4 52 25 10 17 

PT 5 19 13 2 4 

PT 6 49 13 23 13 

PT 7 29 7 11 11 

PT 8 41 11 12 18 

PT 9 38 9 16 13 

PT 10 31 5 15 11 

… 

249 73 65 111 



SELECTION OF MOBILE AND WATER 
SOLUBLE CHEMICALS 

 Based on the concept of KUHLMANN ET AL 2010 
 Water solubility > 10 mg/L 
 Log KOW < 4 

 

log KOW = -0,3669 log(WL in mg/L) + 4,394 
R2 = 0,7234 
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RESULTS 

DVGW research project W 3/01/09 



BIOCIDAL AGENTS POTENTIALLY 
RELEVANT FOR DRINKING WATER 
Cyclohexylhydroxydiazene 1-oxide, 
potassium salt (K-HDO) Chloralose 

Biphenyl-2-ol Isoproturon 

Sodium dimethylarsinate Azamethiphos 

Thiabendazole Ethyl N-acetyl-N-butyl-beta-alaninate 

Diuron Tebuconazole 

Cyanamide 2-Butylbenzo[d]isothiazol-3-one (BBIT) 

Methyl isothiocyanate (MITC, hydrolysis 
product of Dazomet) Imidacloprid 

Tolylfluanid Thiamethoxam 

Dichlofluanid Imiprothrin 

2-Methyl-2H-isothiazol-3-one (MIT) Clothianidin 

Coumatetralyl Cyproconazole 

Carbendazim Thiacloprid 



RECOMMENDATIONS FOR WATER UTILITIES 

 Tracking of the authorization process 
 Improvement of the data base 
 Production or sales volumes (national, regional scale) 
 Physical-chemical properties (e.g. biodegradability under 

environmental conditions) 

 Development of analytical methods for priority biocidal 
agents at environmental concentrations 

 Monitoring of priority biocidal agents in the aquatic 
environment, especially in drinking water resources 

 Collecting information about the behavior of the priority 
biocidal agents during drinking water treatment processes 
(measurements in waterworks, lab-scale experiments) 



Thank you  
for your  

attention! 
Dr. Frank Sacher 
TZW: DVGW-Technologiezentrum Wasser 
Karlsruher Straße 84 / 76139 Karlsruhe 
sacher@tzw.de 
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