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ZUSAMMENFASSUNG

Mit Stand Februar 1996 liegen Untersuchungsergebnisse aus der Erhebung der Wassergiite
gemdf Hydrographiegesetz (BGBl. Nr. 252/90 i.d.gF.) von 47 Pestizidwirkstoffen 1m
Grundwasser und von 26 Pestizidwirkstoffen in FlieBgewissern vor. Diese Datenbasis
ermdglicht einen fundierten Uberblick iiber die Pestizidbelastungen von Gewissern in
Osterreich und ist eine ausgezeichnete Grundlage fiir weiterfiihrende Untersuchungen.
Betrachtet man die Summe der positiven Funde (> Bestimmungsgrenze) im Grundwasser
iiber den Untersuchungszeitraum 1991 bis 1995, so sind Atrazin und seine Metaboliten
(Desethylatrazin, Desisopropylatrazin), Bentazon, Simazin, Propazin und Metolachlor
die bei weitem am hiufigsten nachgewiesenen Wirkstoffe. Atrazin, ein Maisherbizid, wurde
bis zu seinem Verbot im Jahr 1994 in erheblichen Mengen in Verkehr gesetzt (1991: 406 ).
Bentazon ist ein im Boden hochmobiler herbizider Wirkstoff. 1994 wurden in Osterreich 36 t
in Verkehr gesetzt. Bentazon wurde ausschlielich in den Bundeslindern Burgenland, Nieder-
dsterreich und Oberdsterreich nachgewiesen.

Simazin, ebenfalls ein Herbizid, chemisch dem Atrazin verwandt, weist im Verhiltnis zu
seiner in Verkehr gesetzten Wirkstoffmenge (1994: 3,8 t) eine sehr hohe Fundrate auf.
Propazin, ein Totalherbizid, welches hauptsichlich auf landwirtschaftlich nicht genutzten
Flichen (Industriegelinde, Eisenbahngeldnde) eingesetzt wird, ist ein in Osterreich nicht
mehr zugelassener Wirkstoff. Die Entregistrierung des letzten propazinhiltigen Priparates
erfolgte im Jahr 1991. Eine mifbrauchliche Verwendung dieses Wirkstoffes z.B. 1n
Tankmischungen ist nicht auszuschlieBen. v’

Metolachlor, ein Vorauflaufherbizid, mit den Hauptanwendungsgebieten Mais und Riiben,
ist ein zugelassener Pflanzenschutzmittelwirkstoff, von dem 1994 101 t in Verkehr gesetzt
wurden.

Weitere erwithnenswerte Pestizidwirkstoffe mit positiven Nachweisen im Grundwasser sind,

insbesondere wenn man die Zahl der positiven Funde in Relation zur Anzahl der




Untersuchungen setzt, Aldrin/Dieldrin, Dicamba, Diuron, Hexachlorbenzol und
Pyridate.

Auch in den FlieBgewidssern dominieren, bis auf Propazin, die im Grundwasser am
hiaufigsten nachgewiesenen Wirkstoffe. Dariiberhinaus sind in FlieBgewissern folgende
Wirkstoffe bemerkenswert, da sie im Verhiitnis zum Untersuchungsumfang eine deutlich

hohere Fundrate aufweisen als im Grundwasser: 2,4-D, Terbutryn und Terbutylazin.

Die Datenerhebung der derzeit im MeBprogramm befindlichen Wirkstoffe ergab folgende

erwihnenswerte Punkte:

* Zah]reic/he Wirkstoffe sind in Osterreich nicht mehr zugelassen bzw. verboten
(z.B.: 2,4,5-T, Atrazin, Aldrin/Dieldrin, Buturon, Propazin)

* Die in Verkehr gesetzten Wirkstoffmengen, der im MeBprogramm befindlichen Wirkstotfe
variieren betrichtlich (z.B.: Prometryn 0,7 t (1994); MCPP: 268 t (1994))

* Es dominieren Herbizide, mit den Anwendungsgebieten Getreide, Mais aber ebenso
landwirtschaftlich nicht genutzte Flachen

* Uberwiegend sind Pestizidwirkstoffe im Mefiprogramm, die eine hohe Mobilitdt im Boden
aufweisen, wobei jedoch ihre Bestidndigkeit in der Umwelt sehr heterogen ist. Sie reicht
von wenig bestindigen Substanzen (z.B. Cyanazin, MCPA, MCPB, MCPP) bis duflerst
persistenten Wirkstoffen (z.B: Aldrin/Dieldrin, Heptachlor, Lindan, Propazin).

* Nachstehende Wirkstoffe konnten aufgrund ihrer geringen Fundrate, der geringen in
Verkehr gebrachten Menge und einige auch aufgrund ihrer Umwelteigenschaften (geringe
Bestindigkeit, immobil), zumindestens zeitweilig aus dem Mefprogramm genommen
werden: Alachlor (nur Grundwasser), Buturon, Chlordan, Dinoseb, Dinoseb-Acetat,
Heptachlor, Ioxynil, Methoxychlor, Metoxuron, Monolinuron, Monuron, Neburon,

Pendimethalin (nur Grundwasser), Sebutylazin und Vinclozolin.

Einen groBen EinfluB auf das Vorkommen von Pestizidwirkstoffen in Gewdssern hat ihr
Umweltverhalten (Mobilitit im Boden, Persistenz, Metabolisierung usw.). Es wurde als
wesentliches Kriterium bei der Vorschlagserstellung fiir Neuaufnahmen miteinbezogen.
Weiters orientieren sich die Vorschlige nach den positiven Nachweisen dieser Wirkstofte im

Grund- und Oberflichenwasser von EU-Staaten, insbesondere von Deutschland.




Besonders beachtenswerte  Kandidaten fir eine eventuelle  Aufnahme ins

Untersuchungsprogramm der Wassergiiteerhebung in Osterreich sind folgende Wirkstoffe:

Grundwasser:
Bromacil, Carbetamid, Chloridazon, Dimethoat, ETU (Ethylenthioharnstoff),

Hexazinon, Metamitron und Parathion.

FlieBgewisser:

Bentazon, Bromacil, Chlortoluron, Diazinon, Dichlorprop, Diuron, Isoproturon,
Metamitron und Methabenzthiazuron und Parathion.

Die tatsichliche Umweltrelevanz dieser Wirkstoffe konnte im Rahmen einer
schwerpunktmifigen Untersuchung in ausgewdihlten Regionen Osterreichs erhoben und
abgesichert werden.

ZweckmiBigerweise wird versucht werden, diese Wirkstoffe im Rahmen von Multimethoden
zu erfassen. Aus den Ergebnissen der bisher durchgefithrten Ausschreibungen
(SCHWAIGER et al 1992, SCHWAIGER et al 1993, PAVLIK et al 1996) ist ersichtlich, daB
die Kosten der Analytik sukzessive deutlich abgesunken sind. Gemill SCHWAIGER (1996)
bewirken Verinderungen des Analysenumfanges nach allen bisherigen Erfahrungen dann
kaum Preisinderungen, wenn hierdurch ausschlieflich bei der Analytik umweltrelevanter
Wirkstoffe quasi ,,mitlaufende Substanzen® betroffen sind. Weiters hatte es sich bisher als
giinstig erwiesen, nach Moglichkeit gleiche Parameterumfinge fiir Grundwasser und
FlieBgewiisser auszuschreiben, da aufgrund der dadurch bewirkten groeren Probenanzahl

Preisvorteile fiir die Auftraggeber lukriert werden konnten.

Um den anbietenden Stellen eine zeitgerechte Ausrichtung auf derartige Anderungen (und
damit Kostenvorteile fiir die auftraggebende offentliche Hand) zu ermdglichen, wiren

orientierende Ergebnisse fiir Sommer 1997 erforderlich..

Vor diesem Hintergrund soll versucht werden, die neu vorgeschlagenen Wirkstoffe den

bisher zur Ausschreibung gelangten Teilpositionen sinnvoll zuzuordnen, aber auch




vorgeschlagene Streichungen bisher analysierter Wirkstoffe in diesem Zusammenhang noch
einmal zu hinterfragen. Im Extremfall konnte dies zu einer kompletten Neugruppierung der

Teilpositionen Pestizide fiihren.

In Anhang I sind diejenigen Wirkstoffe aufgelistet, die hohe positive Nachweisraten im
Grundwasser bzw. in Flielgewissern aufweisen (vgl. Tab. 1-4). Weiters sind differenziertere
Angaben iiber Nachweis ( < BG, > BG) und Konzentration ( < 0,1 pg/l, > 0,1 pg/l, > 0,5 pg/l)

enthalten.

Der Anhang II enthilt zwei Beispiele, iiber allgemein zugéngliche Fachinformationen des
Wirkstoffes Atrazin, die von einer kommerziellen Datenbank (HSDB) bzw. tiber das Internet

(EXTOXNET) abgefragt wurden.




EINLEITUNG

Auf Basis der Verordnung iiber die Erhebung der Wassergiite in Osterreich (WGEV BGBI.
338/91) wird seit 1991 eine bundesweit einheitliche Erhebung der Qualitdt von Grund- und

FlieBgewissern durchgefiihrt.

Die Hiufigkeit der Probenahmen betrdgt fiir Grundwasser (Poren-, Karst- und
Kluftgrundwasser) viermal und fiir FlieBgewdsser sechsmal pro Jahr. Der Endausbau der
MeBstellen sieht fiir Grundwasser etwa 2000 und fiir die FlieBgewisser 244 vor. Bei den

FlieBgewissern ist der Endausbau bereits erreicht.

Einen Schwerpunkt im Rahmen dieser Untersuchungen stellen auch Pestizide dar. Die

Auswahl der zu untersuchenden Substanzen orientierte sich an folgenden Kriterien:

- mengenmiBig maBgebliche Substanzen (eingesetzte bzw. verkaufte Mengen)

- Ergebnisse (positive Befunde) bei fritheren Untersuchungen

- Untersuchungsumfang fiir Trinkwasseruntersuchungen

- freie Kapazititen und technische Moglichkeiten der potentiellen Auftragnehmer (die
Qualitit der Analysen wurde und wird u.a. durch Ringversuche sichergestellt)
Wobei weitere Wirkstoffe in den Analysenumfang aufgenommen worden sind, sofern diese
analytisch bei der Untersuchung auf besonders umweltrelevante Wirkstoffe ,,mitlaufen*
und damit keinen wesentlichen Mehraufwand verursachen.

- Anfiihrung auf diversen Verbotslisten bzw. Entregistrierung, um das Greifen dieser

Mafinahmen auch verfolgen zu konnen.

Auf Basis dieser genannten Kriterien wurde der Untersuchungsumfang fiir Pestizide
stufenweise ausgeweitet. Zu Beginn standen die Herbizide und hier vor allem die Gruppe
der Triazine (u.a. Atrazin und Metabolite), der Phenoxyalkancarbonsiuregruppe (u.a. 2,4-D,
2.4-DP, MCPA, etc.) sowie Alachlor und Metolachlor im Vordergrund. Diese Wirkstoffe
haben knapp 60 % der bundesweit im Jahr 1991 ausgebrachten Herbizidmenge abgedeckt.




In einem zweiten Schritt wurde schwerpunktmaBig, basierend auf den Ergebnissen der ersten
Untersuchungen, das Programm auf alle Substanzen der Trinkwasser-Pestizidverordnung
ausgeweitet. SchwerpunktmiBig bedeutet dies, dal in einzelnen Bundeslidndern ‘bzw.
Regionen, in denen bereits Belastungen der Gewisser mit Pestiziden festgestellt wurden,
auch auf diese weiteren Substanzen untersucht wurde. Somit liegen gegenwirtig fiir das
Grundwasser Ergebnisse von insgesamt 47 und fiir die FlieBgewisser von 26 Wirkstoffen

Vor.

Im Rahmen des gegenstindlichen Berichtes sollen nun Grundlagen fiir die weitere
Vorgangsweise bei Pestiziduntersuchungen im Rahmen der WGEV ausgearbeitet werden.
Einerseits soll auf Basis der vorliegenden Ergebnisse tiberpriift werden, welche Substanzen
aus dem bisherigen Programm auch weiterhin untersucht werden sollten, andererseits soll auf
Basis von Zahlen iiber verkaufte Mengen in Osterreich, Untersuchungsergebnissen anderer
Lindern (v.a. Deutschland) sowie den Stoffeigenschaften abgeschitzt werden, ob allenfalls

auch bisher noch nicht untersuchte Substanzen aufgenommen werden sollten.




PESTIZIDWIRKSTOFFE IM UNTERSUCHUNGSPROGRAMM

Ubersichtstabellen fiir Grundwasser und FlieBgewisser

Die Tabellen 1 bis 4 bieten einen Uberblick iiber die Pestizide die im Rahmen der WGEV
untersucht wurden. Die Wirkstoffe wurden einmal in alphabetischer Reihenfolge geordnet
dargestellt, sowie in einer weiteren Ubersicht nach der Hiufigkeit der aufgetretenen positiven
Funde. Dabei wurden als positive Funde jene Werte ausgewiesen, deren Konzentrationen in
ug/l gleich oder groBer der Bestimmungsgrenze fiir den entsprechenden Wirkstoff waren.
Neben der Gesamtanzahl der MeBRergebnisse wurden fiir jedes Pestizid zusitzlich die
positiven Funde verteilt auf die einzelnen Bundeslénder sowie fiir Osterreich insgesamt

ermittelt.

In einem weiteren Schritt wurden alle Pestizide, die 0,5% oder mehr positive Werte
aufwiesen, zu detaillierteren Aufschliissen herangezogen und in den Tabellen (siche Anhang
I) dargestellt.

In den Tabellen im Anhang I wurden die Ergebnisse fiir die einzelnen Wirkstoffe nach

Bundeslindern und unterschiedlichen Konzentrationsbereichen aufgegliedert.




Tab 1: Pestizide im Grundwasser (alphabetisch)

Parameter Wirkstoff / Metabolit Anzahl davon Funde in: Summe | Prozent
B [k |N6 |0 |s st [t |v [w |derFunde
G217 2,4,5-T 6613 [} 0 1 [¢] o] 3 Q o] 11 15 0,23
G197 2,4-D 6616 1 0 2 2 8 5 Q 0 0 16 0,24
G198 ALACHLOR 14426 0 Q 2 Q of 11 4] 2 1 16 0,11
G266 ALDRIN u. DIELDRIN 3103 8 of 6 71 of of o of o 21 0,68
G192 ATRAZIN 16173] 468 686{1415{1283{ 282{1348] 298] 164] 221 6165 38,12
G200 BENTAZON 18121 13 0f 101 21 0 4] 0 0 0 44 2,43
G230 BROMOXYNIL-ESTER 2329 4] 1 1 1 1 0 0 0 0 4 0,17
G243 BUTURON 2168 Q 0 2 0 8] 0 0 0 0 2 0,09
G286 CHLORBROMURON 2155 0 Q 3 Q0 (4] A 0 0 0 4 0,19
G267 CHLORDAN (Summe {someren) 3103 0 0 0 1 0 0 0 0 0 1 0,03
G244 CHLORTOLURON 2156 4] [¢] 4 Q 0 0 0 0 0 4 0,19
G218 CYANAZIN 144341 12 0f 12 2 4] 3 0 1 0 30 0,21
G193 DESETHYLATRAZIN 16176] 468] 10561 1605]1628] 369} 1568] 417] 249] 271 7631 47,17
G194 DESISOPROPYLATRAZIN 16175 95{ 68] 207f 85] 45]) 274 19] 14} 18 825 5,10
G229 DICAMBA 3092 2 0 0 0 0 0 1 oF 27 30 0,97
G196 DICHLORPROP 6418 2 0 0 0 0 3 0 0 0 5 0,08
(G247 DINOSEB 1811 0 0 0 0 0 0 0 0 0 0 0,00
G248 DINOSERB-ACETAT 1760 0 0 1 0 0 0 0 0 0 1 0,06
G249 DIURON 2159 0 0 6 6 2 1 0 0 6 21 0,97
G268 HEPTACHLOR 3103 0 0 2 0 0 0 0 0 0 2 0,06
G269 HEXACHLORBENZOL 3103] 23 of 17} 49 0 0 0 0 0 89 2,87
G287 TOXYNIL 2152 0 0 0 0 0 0 0 0 0 0 0,00
G251 ISOPROTURON 2153 0 0 4 0 0 0 0 0 0 4 0,19
G202 LINDAN 4612 QO 0 1 2 0 4] 0 0 0 3 0,07
G252 LINURON 2154 0 0 5 1 0 0 0 0 0 6 0,28
G204 MCPA 6614 4 0 7 1 0 1 0 0 1 14 0,21
G241 MCPB 6503 9 1 1 0 0 2 1 0 0 14 0,22
G205 MCPP 6614 2 0 2 1 0 6 0 3 0 14 0,21
G253 METAZACHLOR 1953 3 0 0 0 0 0 0 0 2 5 0,26
G254 METHOXYCHLOR 1772 0 0 0 0 0 0 0 0 1 1 0,06
G255 METOBROMURON 2156 4 0 5 0 0 0 0 0 0 9 0,42
G216 METOLACHLOR 14429 20 9 9] 16 1} 112 3 3 4 177 1,23
G256 * ]METOXURON 2154 0 0 2 0 0 1 0 0 0 3 0,14
G257 MONOLINURON 2154 0 0 3 0 0 0 0 0 0 3 0,14
G258 MONURON 2154 0 0 4 0 0 0 0 0 0 4 0,19
G259 NEBURON 2154 0 0 3 0 0 0 0 0 0 3 0,14
(G260 ORBENCARB 1953 0 0 1 0 0 0 0 0 0 1 0,05
G261 PENDIMETHALIN 8995 0 0 0 0 0 0 0 0 0 0 0,00
G219 PROMETRYN 14432 0 3 0 2 8| 27 3 5 0 48 0,33
G220 PROPAZIN 14434f 20| 73] 25 5 30f 36] 26 13 3 231 1,60
G199 PYRIDATE (als CL9673) 1771 0 0 7 0 0 0 0 0 7 14 0,79
G242 SEBUTYLAZIN 14329 0 1 "] 0 3 1 1 0 0 6 0,04
G195 SIMAZIN 14431 14] 38| 24 16] 108] 55f 33 15 2 305 2,11
G263 TERBUTRYN 8991 0 0 1 1 0 0 0 o] 6 8 0,09
G221 TERBUTYLAZIN 14433| 14 1 4 1 2 1 2 0 0 25 0,17
G264 TRIFLURALIN 1953 0 0 0 0 0 0 0 0 0 0 0,00
G265 VINCLOZOLIN 1771 0 0 0 0 0 0 0 0 0 0 0,00
286106| 1182] 1937| 3404] 3131| 857|3459] 804| 469| 581 15824 5,53

Anzahl: Anzah! der Untersuchungen im MeBprogramm insgesamt

Funde: Angaben {ber die Summe der positiven Funde { > Bestimmungsgrenze y und der positiven Funde in den Bundeslandern
B: Burgenland NO: Niederosterreich S: Salzburg T: Tirol W: Wien

K: Kamten 00O: Oberdsterreich ST: Steiermark V: Vorasiberg

Prozent: Anteil der positiven Funde an der Gesamtanzah! der Untersuchungen in Prozent berechnet.

Datenquelien: Wassergiiteerhebungsverordnung BGBI. Nr. 338/91
Wasserwirtschaftskataster / BMLF
Amter der Landesregierungen

Auswertung: Umweltbundesamt

Stichtag fiir die Auswertungen: 11.1. 1996




Tab 2: Pestizide im Grundwasser (nach Haufigkeit der positiven Funde)

Parameter Wirkstoff / Metabolit Anzahl davon Funde. in: Summe Prozent
. B |k |no|od|s |sT |t |v |w |derFunde

(G193 DESETHYLATRAZIN 16176] 468 1056( 1605 1628 369{ 1568] 417] 249] 271 7631 47,17
G192 ATRAZIN 16173| 468| 686{1415]1283| 282]1348] 298] 164] 221 6165 38,12
G194 DESISOPROPYLATRAZIN 16175 95 68| 207 85] 45| 274 19 14 18 825 5,10
G195 SIMAZIN 14431 14] 38| 24 16] 108 55 33 15 2 305 2,11
G220 PROPAZIN 14434 20f 73| 25 5| 30 361 26 13 3 231 1,60
G216 METOLACHLOR 14429 20 9 9 16 11 112 3 3 4 177 1,23
G269 HEXACHLORBENZOL 3103| 23 0] 17] 49 0 0 Q 0 0 89 2,87
G219 PROMETRYN 14432 0 3 0 2 8] 27 3 5 0 48 0,33
G200 BENTAZON 1812 13 0] 101 21 0 0 0 0 0 44 2,43
G218 CYANAZIN 14434 12 0] 12 2 0 3 0 1 0 30 0,21
G229 DICAMBA 3092 2 0 0 0 0 0 1 ol 27 30 0,97
G221 TERBUTYLAZIN 14433 14 1 4 1 2 1 2 9] 0 25 0,17
G266 ALDRIN u. DIELDRIN 3103 8 0 6 7 0 0 0 0 0 21 0,68
G249 DIURON 2159 0 0 6 6 2 1 0 0 6 21 0,97
G197 2,4-D 6616 1 0 2 2 6 5 0 0 4] 16 0,24
G198 ALACHLOR 14426 0 0 2 0 0 11 0 2 1 16 0,11
G217 2,457 . 6613 0 0 1 0 0 3 0 o] 11 15 0,23
G204 MCPA 6614 4 0 7 1 0 1 0 4] 1 14 0,21
G241 MCPB 6503 9 1 1 0 0 2 1 0 0 14 0,22
G205 MCPP 6614 2 0 2 1 0 6 0 3 0 14 0,21
G199 PYRIDATE (als CL9673) 1771 0 0 7 0 0 0 0 0 7 14 0,79
G255 METOBROMURON 2156 4 0 5 4 0 0 0 0 0 9 0,42
G263 TERBUTRYN 8991 0] 0 1 1 0 0 0 0 6 8 0,09
G252 LINURON 2154 0 0 5 1 [¢] o] 0 0 0 6 0,28
G242 SEBUTYLAZIN 14329 0 1 0 [4] 3 1 1 0 0 6 0,04
G196 DICHLORPROQP 6418 2 0 0 0 [¢] 3 [¢] 0 8] 5 0,08
G253 METAZACHLOR 1953 3 0 0 0 g 0 0 0 2 5 0,26
G230 BROMOXYNIL-ESTER 2329 0 1 1 1 1 0 0 [} [} 4 0,17
G286 CHLORBROMURON 2155 ¢} 0 3 0 0 1 0 [¢] 0 4 0,19
G244 CHLORTOLURON 2156 0 0 4 4] 0 9] [¢] Q 0 4 0,19
G251 ISOPROTURON 2153 0 0 4 0 0 o] 0 0 0 4 0,19
G258 MONURON 2154 9} 0 4 0 0 0 0 0 0 4 0,19
G202 LINDAN 4612 0 0 1 2 0 0 0 0 0 3 0,07
G256 METOXURON 2154 0 0 2 0 0 1 0 0 0 3 0,14
G257 MONOLINURON 2154 0 0 3 0 0 0 0 0 0 3 0,14
G259 NEBURON ) 2154 0 0 3 0 0 0 4] 0 0 3 0,14
(G243 BUTURON 2168 0 0 2 0 0 0 0 0 0 2 0,09
G268 HEPTACHLOR 3103 0 0 2 0 0 0 0 0 0 2 0,06
G267 CHLORDAN (Summe Isomeren) 3103 0 0 0 1 0 0 0 0 0 1 0,03
G248 DINOSEB-ACETAT 1760 0 0 1 0 0 0 0 0 0 1 0,06
G254 METHOXYCHLOR 1772 0 0 0 0 0 0 0 0 1 1 0,06
G260 ORBENCARB 1953 0 0 1 0 0 0 0 0 0 1 0,05
G247 DINOSEB 1811 [¢] 0 0 0 0 0 0. 0 0 0 0,00
G287 IOXYNIL 2152 0 [¢] 0 0 0 0 0 0 4] 0 0,00
G261 PENDIMETHALIN 8935 4] Q 4] 0 0 0 0 0 0 0 0,00
G264 TRIFLURALIN 1953 0 [¢] 4] 4] 0 0 0 0 0 0 0,00
G265 VINCLOZOLIN 1771 4] 0 0 4] 0 0 0 0 0 0 0,00
286106( 1182} 1937 3404{3131| 857(3459{ 804| 469| 581 15824 5,53

Anzahl: Anzah! der Untersuchungen im Mef3programm insgesamit

Funde: Angaben (iber die Summe der positiven Funde ( > Bestimmungsgrenze } und der positiven Funde in den Bundeslandern
B: Burgenland NO: Niederdsterreich S: Salzburg T: Tiro!l W: Wien

K: Karnten 00: Oberssterreich ST: Steiermark V: Vorarlberg

Prozent: Anteil der positiven Funde an der Gesamtanzahl der Untersuchungen in Prozent berechnet.

Datenquellen: Wassergtiteerhebungsverordnung BGBI. Nr. 338/91
Wasserwirtschaftskataster / BMLF
Amter der Landesregierungen

Auswertung: Umweltbundesamt

Stichtag fiur die Auswertungen: 11.1. 1996




Tab 3: Pestizide im FlieBgewasser (alphabetisch)

Parameter Wirkstoff / Metabolit Anzahl davon Funde in: Summe Prozent
B |k [NO |0 |s |sT [t |v |w |derFunde

F239 24-D 745 0 7 0 0 4 3 2 0 0 16 2,15
F240 ALACHLOR 2326 0 4 3 0 0 1 0 2 1 11 0,47
F311 ALDRIEN 10 0 0 0 0 0 0 0 0 0 0 0,00
F234 ATRAZIN 2324] 63| 116] 234] 167 of 31 6] 32] 15 664 28,57
F253 CYANAZIN 1333 1 0 8 1 0 0 0 0 0 10 0,75
F235 DESETHYLATRAZIN 1332] 41 10| 117] 125 0] 14 2] 39 4 352 26,43
F236 DESISOPROPYLATRAZIN 1333] 10 2| 16 7 0 1 0 2 0 38 2,85
F306 DICAMBA 30 0 0 0 0 0 0 0 0 0 0 0,00
F296 DIELDRIN 10 0 0 0 0 0 0 0 0 0 Q 0,00
F313 ENDRIN 10 0 0 0 [} 0 0 0 0 0 Q 0,00
F302 HEXACHLORBENZOL 10 4] 0 0 Q Q 0 0 0 4 0 0,00
F317 ISODRIN 10 0 0 4] Q 0 0 Q Q Q Q 0,00
F295 LINDAN 278 4] 0 ¢} Q 0 0 0 ¢ [ 0 0,00
F245 MCPA 746 Q 2 0 Q 4 Q 0 4] 0 [ 0,80
F307 MCPB 30 0 Q Q Q Q Q 0 0 0 0 0,00
F246 MCPP 36 0 0 0 Q 0 0 0 0 0 0 0,00
F300 METAZACHLOR 36 2 0 0 0 0 0 0 0 0 2 5,56
F251 METOLACHLOR 2326 20 5 5] 10 0 8 1 2 2 53 2,28
F298 ORBENCARB 36 0 0 0 0 0 0 0 0 0 0 0,00
F274 PENDIMETHALIN 1333 0 0 3 0 0 0 0 0 0 3 0,23
F254 PROMETRYN 1333 0 0 2 1 1 0 0 0 0 4 0,30
F255 PROPAZIN 1333 1 0 4 2 0 0 0 0 0 7 0,53
F276 SEBUTYLAZIN 1333 0 0 1 1 0 0 0 0 0 2 0,15
F237 SIMAZIN 1333 1 1 9 7 0 0 0] 12 2 32 2,40
F275 TERBUTRYN 1333 0 0 4 4 0 0 1 0 0 9 0,68
F256 TERBUTYLAZIN 1333 0 0 6 8 0 4 0 4 1 19 1,43
22292{ 139| 147| 412| 333 9| 58] 12 93] 25 1228 5,51

Anzahl: Anzahl der Untersuchungen im MeBprogramm insgesamt

Funde: Angaben Gber die Summe der positiven Funde ( > Bestimmungsgrenze ) und der positiven Funde in den Bundestandern
B: Burgenland NO: Niederdsterreich S: Salzburg T: Tirol W: Wien

K: Kamnten 00: Oberésterreich ST: Steiermark V: Vorarlberg

Prozent: Anteil der positiven Funde an der Gesamtanzahi der Untersuchungen in Prozent berechnet.

Datenquelien: Wassergtiteerhebungsverordnung BGBI. Nr. 338/91
Wasserwirtschaftskataster / BMLF
Amter der Landesregierungen
Auswertung: Umweltbundesamt
Stichtag fir die Auswertungen: 11.1. 1996




Tab 4: Pestizide im FlieBgewisser (nach Haufigkeit der positiven Funde)

Parameter Wirkstoff / Metabolit Anzahl davon Funde in: Summe | Prozent
B |k N0 lodls [sT |t |[v |w |derFunde

F234 ATRAZIN 2324] 63| 116] 234] 167 ol 31 6l 32| 15 664 28,57
F235 DESETHYLATRAZIN 1332] 41] 10} 117] 125 ol 14 2] 39 4 352 26,43
F251 METOLACHLOR 2326] 20 5 51 10 0 8 1 2 2 53 2,28
F236 DESISOPROPYLATRAZIN 1333] 10 2| 16 7 0 1 0 2 0 38 2,85
F237 SIMAZIN 1333 1 1 9 7 0 0 ol 12 2 32 2,40
F256 TERBUTYLAZIN 1333 0 0 3] 8 0 0 0 4 1 19 1,43
F239 24-D 745 0 7 0 0 4 3 2 0 0 16 2,15
F240 ALACHLOR 2326 0 4 3 0 0 1 0 2 1 11 0,47
F253 CYANAZIN 1333 1 0 3] 1 0 0 0 0 0 10 0,75
F275 TERBUTRYN 1333 0 [} 4 4 0 [¢] 1 0 4] 9 0,68
F255 PROPAZIN 1333 1 0 4 2 0 0 0 0 0 7 0,53
F245 MCPA 748 0 2 0 0 4 0 0 0 0 6 0,80
F254 PROMETRYN 1333 0 0 2 1 1 0 0 0 0 4 0,30
F274 PENDIMETHALIN 1333 0 0 3 0 0 0 0 0 [} 3 0,23
F300 METAZACHLOR 36 2 0 0 0 0 Q 0 0 4] 2 5,56
F276 SEBUTYLAZIN 1333 0 0 1 1 0 0 0 0 (4] 2 0,15
F311 ALDRIEN 10 0 Q 0 9} 0 [} Q 4] [¢] (8] 0,00
F306 DICAMBA 30 0 0 0 0 0 0 4] (4] 4] 0 0,00
F296 DIELDRIN 10 0 0 0 0 Q 0 0 4] 0 0 0,00
F313 ENDRIN 10 0 0 0 4] 4] 0 4] Y] 0 0 0,00
F302 HEXACHLORBENZOL 10 0 0 Q 4] [4] 0 0 0 0 0 0,00
F317 ISODRIN 10 ¢} [4} 0 0 0 0 0 0 0 0 0,00
F205 LINDAN 5 278 0 0 0 0 4] 0 0 0 0 0 0,00
F307 MCPB 30 Q 0 Q 0 0 0 0 0 0 4] 0,00
F246 MCPP 36 Q0 0 [4 4 4] 0 0 0 0 0 0,00
F298 ORBENCARB 36 0 Q 0 0 0 0 0 0 0 0 0,00
22292{ 139| 147{ 412{ 333 9] 58] 12| 93] 25 1228 5,51

Anzahl: Anzahi der Untersuchungen im MeBprogramm insgesamt

Funde: Angaben Gber die Summe der positiven Funde ( > Bestimmungsgrenze ) und der positiven Funde in den Bundesléandern
B: Burgenland NO: Niederdsterreich S: Salzburg T: Tirol W: Wien

K: Kérnten 00: Oberdsterreich ST: Steiermark V: Vorarlberg

Prozent: Anteil der positiven Funde an der Gesamtanzahl der Untersuchungen in Prozent berechnet.

Datenquellen: Wassergliteerhebungsverordnung BGBI. Nr. 336/91
Wasserwirtschaftskataster / BMLF
Amter der Landesregierungen

Auswertung: Umweltbundesamt

Stichtag fir die Auswertungen: 11.1. 1996




Bestimmungsgrenzen und qualitéiitssichernde MaBnahmen bei der Analyse von
Pestiziden im Grundwasser und in FlieBgewissern

Die Wassergiite-Erhebungsverordnung - WGEV (BGBIL.Nr. 338/1991, Anlage B) schreibt
vor, da3 MeBwerte zumindest ab der fiir jeden einzelnen Parameter ausgewiesenen
Mindestbestimmungsgrenze (MBG) zuverlassig zu ermitteln sind.
Generell hat sich fiir die Pestizide eine MBG von 0,1 pg/l als praktikabel erwiesen. Eine
Ausnahme stellen die folgenden vier Pestizide dar, fiir die es sich in der Praxis als sinnvoll
gezeigt hat, die MBG herabzusetzen. Fiir Metolachlor und Atrazin konnte die MBG auf
0,05 pg/l, fiir Hexachlorbenzol auf 0,01pg/l und fiir Dieldrin auf 0,03 pg/l gesenkt werden.
Um moglichst umfassende Informationen iiber die Pestizidbelastung zu erlangen, ist es
wiinschenswert, daB die mit der Analyse beauftragten Labors, wenn es ihre technischen
Einrichtungen erlauben, unter die gesetzlich festgelegte Mindestbestimmungsgrenze
analysieren. Die Labors miissen in diesem Fall ihre dem Stand ihrer technischen
Einrichtungen entsprechenden Bestimmungsgrenzen angeben. |
Die ausschreibende Stelle ist bemiiht, das Wissen iiber allféllig im Grundwasser enthaltene
Pestizide nach Méglichkeit iiber den ausgeschriebenen Umfang hinaus auszuweiten. Da
seitens des Labors in der Regel Multimethoden angewendet werden, die zahlreiche
Wirkstoffe erfassen, die nicht im ausgeschriebenen und vergebenen Parameterumfang
enthalten sind, wurde vereinbart, den Aufwand fiir die nachgewiesene Detektion
zusitzlicher Wirkstoffe finanziell abzugelten.
Die auf Basis des Hydrographiegesetzes erhobenen Daten stellen die ausschlaggebende
Grundlage fiir die Festlegung von SanierungsmafBnahmen gemd Wasserrechtsgesetz-
Novelle 1990, BGBI. Nr. 252/1990, §§ 33 d und f dar. Insbesondere mit der Erkldrung zu
Sanierungsgebieten und den damit zusammenhingenden Einschrinkungen der bisherigen
Bewirtschaftung kénnen gravierende vermogensrechtliche Nachteile verbunden sein. Eine
solide Absicherung der Qualitéit der erhobenen Daten ist daher ein zentrales Anliegen der
ausschreibenden Stellen. Dies wird bewerkstelligt durch:
- qualititssichernde MaBnahmen des Auftragnehmers (entsprechende Auflagen sind in den
Vertriigen der Auftragnehmer enthalten)

- eine rigorose Uberwachung der Auftragnehmer durch den Auftraggeber
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- in den Routineanalysenumfang eingeschleuste Doppelproben (ca. 5-10 % der Proben)
verpflichtende Teilnahme an Ringversuchen bzw. Laborvergleichsversuchen fiir

einschldgig titige Auftragnehmer.

Mit der Ubernahme ausgeschriebener Leistungen hat sich der Auftragnehmer vertraglich

verpflichtet:

- zur Fiihrung eines (Qualitdtssicherungs-) Handbuches

- zur Sicherstellung der sinngemifen Beachtung der Vorgaben der Chemikalien-
Priifstellenverordnung, BGBI.Nr.17/1989, beziiglich Gerite, Materialien und Reagenzien,
Priif- und Referenzsubstanzen und Standardarbeitsanweisungen,

- zur Durchfiihrung einer internen Qualititssicherung geméf den Rahmenbedingungen der

Linderarbeitsgemeinschaft Wasser.

Dies umfafit:

- Durchfiihrung problemorientierter Kalibrierungen
- Blindwertiiberpriifung

- Uberpriifung der Wiederfindung

- Kontrolle mit zertifizierten Standards

- Mehrfachbestimmungen

- Plausibilititskontrollen

- Dokumentation der internen Qualititssicherung auf zumindest 3 Jahre

Die Verfahrenskenndaten, Auswahl, Art und der Umfang der im Auftragsfall konkret zur

Durchfithrung vorgesehenen internen qualititssichernden MaBnahmen sind daher vom

Anbieter im Rahmen seines Anbotes offenzulegen und zwar:

- Angewandte Analysenverfahren (anzugeben ist hierbei die betreffende Verfahrensnorm,
bzw. Verfahrensvorschrift)

- Verfahrenskenndaten (Nachweisgrenze, Bestimmungsgrenze, 95% Vertrauensbereich der
Bestimmungsgrenze, obere Grenze des Arbeitsbereiches des Verfahrens, Steigung der

Kalibriergeraden, Reststandardabweichung, relative Verfahrensabweichung)
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Tab 5: Rechtliche Bestimmungen und Zulassungsstatus

. i zugelassener
Parameter Wirkstoff / Metabolit VgVirkstoff Verbot / Jahr Entregistrierung / Jahr
G217 2,45-T - 1992 -
G197 24-D ja - .
G198 ALACHLOR - 1983 -
G206 ALDICARB ja - -
(G266 ALDRIN u. DIELDRIN - 1992 -
G192 ATRAZIN - 1994 1995
G200 BENTAZON ja - -
G230 BROMOXYNIL-ESTER ja - -
G243 BUTURON - - 1991
(G286 CHLORBROMURON ja - -
G267 CHLORDAN (Summe Isomeren) - 1992 -
G244 CHLORTOLURON ja - -
G218 CYANAZIN ja - -
G229 DICAMBA ja - -
G196 DICHLORPROP ja - -
G247 DINOSEB - 1992 : -
G248 DINOSEB-ACETAT - 1992 -
G249 DIURON ja - -
G296 ENDRIN - 1992 -
G268 HEPTACHLOR - 1992 -
G269 HEXACHLORBENZOL - 1992 -
F317 ISODRIN - 1992 -
G287 IOXYNIL ja - -
G251 ISOPROTURON ja - -
Verwendung nur zur Saatgut-

G202 LINDAN - behandiung -
G252 LINURON ja - -
G204 MCPA . ja - -
G241 MCPB ja - -
G205 MCPP ja - -
G253 METAZACHLOR ia - -
G254 METHOXYCHLOR - - 1992
G255 METOBROMURON ja - -
G216 METOLACHLOR ja - -
G256 METOXURON - - 1991
G257 MONOLINURON _ja - -
G258 MONURON - - 1991
G259 NEBURON - - 1991
G260 ORBENCARB _ja - -
G261 PENDIMETHALIN _ja - -
G219 PROMETRYN ja - -
G220 PROPAZIN - - 1991
G199 PYRIDATE (als CL9673) ja - -
G242 SEBUTYLAZIN - - 1991
G195 SIMAZIN _ja - -
G263 TERBUTRYN ja - -
G221 TERBUTYLAZIN ja - -
G264 TRIFLURALIN ja - -
G265 VINCLOZOLIN ja - -

Zugelassener Wirkstoff: Angabe, ob im “Amtlichen Pflanzenschutzmittelregister” Pflanzenschutzmittel mit diesem Wirkstoff
eingetragen sind.

Verbot/ Jahr: Angabe, in welchem Jahr der jeweilige Wirkstoff in Osterreich geman * Verordnung Uber ein Verbot bestimmiter
gefahrlicher Stoffe in Pflanzenschutzmitteln *, BGB. Nr. 97 / 1992, verboten wurde.

Entregistrierung / Jahr: Angabe, in weichem Jahr das letzte Planzenschutzmittel mit diesem Wirkstoff entregistriert wurde.
Entregistrierte Pflanzenschutzmitte! diirfen nicht mehr in Verkehr gebracht bzw. verwendet werden. Entregistrierung aller

atrazinhaltiger Pflanzenschutzmittel gemé&B " Bundesgesetz, mit dem das Pflanzenschutzmittelgesetz - PMG gedndert
wird", BGBI. Nr. 300/ 1995.

Datenquelle: BMLF
Auswertung: Umweltbundesamt
Stand: 1995




PARAMETERBESPRECHUNGEN

(in alphabetischer Reihenfolge)

Legende

1. Wirkungstyp

Einteilung nach Anwendungsbereich (Selektivitit):
Herbizide (Mittel gegen Wildkréuter)

Insektizide (Mittel gegen Insekten)
Fungizide (Mittel gegen Pilze)
Molluskizide (Mittel gegen Schnecken)
Akarizide (Mittel gegen Milben)

Einteilung nach Wirkungsweise:

Wuchsstoffherbizide, sind systemische Mittel, welche im Saftstrom der Pflanze
weitertranportiert werden. Diese Wirkstoffe regen die Pflanze zu einem iiberméfigen
Wachstum an, was letztendlich zum Absterben der Pflanze fiihrt. Systemische Herbizide
ohne Wuchsstoffeigenschaften greifen auf den verschiedensten Ebenen des
Pflanzenstoffwechsels (z.B. Hemmung der Photosynthese oder Eiweif3synthese) ein.
Kontaktherbizide wirken lokal durch Chlorophyllzerstdrung.

Bei Insektiziden unterscheidet man Mittel mit Atem-, Kontakt- und Fragiftwirkung.

Einteilung nach Ort der Aufnahme in die Pflanze (Blitter, Wurzel, Sprossen):

Blattherbizide werden vorwiegend iiber die Blitter aufgenommen. Bei Bodenherbiziden

erfolgt die Aufnahme iiber die Wurzeln, in manchen Fallen iiber die Sprosse.
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Einteilung nach der Anwendungszeit bezogen auf die Entwicklungsstadien der

Kulturpflanze:
Vorsaatherbizide: Wirkung vor der Saat der Kulturpflanze.

Vorauflautherbizide: Wirkung vor dem Erscheinen (Auflaufen) der Keimblitter der
Kulturplanze.

Nachauflaufherbizide: Wirkung nach dem Erscheinen der Keimblitter der Kulturpflanze.
2. Parameterbezeichnung gemifl Wassergiiteerhebung

G= Grundwasser + laufende Nummer + Common name (internationale Bezeichnung)

F= FlieBgewisser + laufende Nummer + Common name (internationale Bezeichnung)

3. Anzahl der Priparate mit diesem Wirkstoff im Pflanzenschutzmittelverzeichnis
1995

Die Angaben beruhen auf dem Amtlichen Pflanzenschutzmittelverzeichnis 1995 (PSMV
1995), Bundesamt und Forschungszentrum fiir Landwirtschaft, Wien, Stand 31. Oktober
1994. In das Amtliche Pflanzenschutzmittelverzeichnis sind alle zugelassenen
Pflanzenschutzmittel aufzunehmen, fiir die die Zulassungsinhaber dem Bundesamt und
Forschungszentrum fiir Landwirtschaft bis 31. Oktober des vorausgegangenen
Kalenderjahres bekanntgegeben haben, daB sie das Pflanzenschutzmittel im Folgejahr in
Verkehr zu bringen beabsichtigen. Im PSMV 1995 erfolgt die Aufteilung der zugelassenen
Pflanzenschutzmittel in zwolf Gruppen gemdfl der Anwendungsbereiche.

Es wird angegeben, ob der jeweilige Wirkstoff im PSMV 1995 aufscheint und in welcher
Gruppe.

4. Rechtliche Bestimmungen
Im Amtlichen Pflanzenschutzmittelregister sind alle zugelassénen Pflanzenschutzmittel

unter einer fortlaufenden Nummer (Pflanzenschutzmittelregister-Nummer) eingetragen.
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Es wird angegeben, ob der Wirkstoff in einem registrierten Pflanzenschutzmittel enthalten ist
und falls nicht, wann das letzte Pflanzenschutzmittel, das diesen Wirkstoff enthalten hat,
entregistriert wurde.

Weiters finden sich hier Angaben dariiber, ob der Wirkstoff gemifl der Verodnung iiber ein
Verbot bestimmter gefihrlicher Stoffe in Pflanzenschutzmitteln, BGBI. Nr. 97/1992,

verboten oder beschrinkt ist.

5. Durchschnittliche Aufwandmengen
Die Angaben werden dem Buch "Pestizide im Boden" von K.H. Domsch entnommen oder
aus den im PSMV 1995 arngegebenen Pflanzenschutzmittelaufwandmengen bzw.

-konzentrationen ermitteit.

6. Hauptanwendungsgebiete
Die Angaben beziehen sich auf die im PSMV 1995 angefiihrten Anwendungsgebiete von

Pflanzenschutzmitteln, die diesen Wirkstoff enthalten.

7. In Verkehr gebrachte Wirkstoffmengen

Die Angaben beziehen sich auf die Wirkstoffmengenstatistik des BMUJF.

Die rechtlichen Grundlagen der Wirkstoffstatistik sind in den §§ 20 und 21 des Pflanzen-
schutzmittelgesetzes, BGBI. Nr. 476/1990, verankert.

8. Nachweis in Gewiissern
Hier finden sich Angaben iiber positive Nachweise des Wirkstoffes im Grundwasser und in
Oberflichengewissern der EU-Staaten, insbesondere von Deutschland. Wurde der Wirkstoff

in Gewissern Osterreichs nachgewiesen, so erfolgt ein Hinweis auf die jeweilige Tabelle.

9. Verhalten in der Umwelt
Die  Angaben beschrinken sich auf Informationen iiber Umwelteigenschaften des

Wirkstoffes, die im Zusammenhang mit seinem Potential zur Gewdsserkontamination
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stehen. Fehlen genauere Angaben, so sind sie fiir diesen Wirkstoff nicht erforscht oder in der

offentlichen Literatur nicht publiziert.

Abbau in der Umwelt (insbesondere im Boden):

Wirkstoffe mit geringer Besténdigkeit (Persistenz) in der Umwelt, also geringer
Halbwertszeit (Mafl fiir die Abnahme der Konzentration einer Substanz aus einem
betrachteten Kompartiment auf die Hilfte), haben auch ein geringeres Potential Gewisser zu
kontaminieren, sofern sie nicht in stabile Metaboliten (Umwandlungsprodukte) iibergehen.
Es ist daher wichtig, die Hauptmetaboliten des Wirkstoffes zu kennen und auch iiber deren
Abbauverhalten und Bestindigkeit Bescheid zu wissen. _

Idealerweise sollte der Wirkstoff in die organischen Grundstoffe (z.B. CO2, H20, H2S)
abgebaut werden.

Das Abbauverhalten eines Wirkstoffes hidngt von zahlreichen Faktoren ab. Besonders
wichtig sind die Wirkstoffeigenschaften (z.B. Loslichkeit, Dampfdruck, Persistenz), der
Bodentyp (z.B. Kornung, Humusgehalt), das Bodengefiige (z.B. Feuchtigkeit, Festigkeit),
das Klima (z.B. Niederschlag, Temperatur) und anthropogene Faktoren (z.B.

Bodenbedeckung, Bodenbearbeitung, Diingung).

Leachingverhalten (Versickerungsverhalten):

Neben der Persistenz und Metabolisierung ist fiir die Abschitzung grundwassergefahrdender
Eigenschaften eines Wirkstoffes dessen Versickerungspotential von Bedeutung. Dieses 14t
sich durch Modellrechnungen, Laborversuche (z.B. Bodensdulenversuche) oder durch
Freilandstudien (z.B. Lysimeterstudien) abschitzen. Aufgrund vergleichender Bewertung der
Ergebnisse dieser Untersuchungen ist es moglich vorherzusagen, welches Potential ein

Wirkstoff besitzt, in das Grundwasser einzudringen ("zu leachen").

10. Literatur

Wirkstoffbezogene Literaturzitate, die sich auf Punkt 8 "Nachweis in Gewéssern” beziehen.

18




“Jayora 19[]PNU04 Sipurlsaq Sigeur uapog uil

JFMUI() JIP UL UN[BYIIA “6

:u:vnmumyﬂumw\_ubg Aya1s§

UIISSEMIT) Ul SIdMUPIEN '8

1EE r661

16°¢ ‘€661

uaSuowzjoIsHIIAL 21YOrIGaT IYINIAA U 'L

2ptanan

apgaisiunpusmueidneyy 9

ey/83% 0'¢ 19 §'7

uaSuawpue ANy AYAPNUYISYRINQ 'S

JJOISNII M -INSJ Jauasseadng,

uadunwunsag SYdIPYIIY ‘b

(Sunydweyaqineniu) Inz [aRIN) seuly

S66T AJAIS W JJOISHIIA WAsaLp jul desedeld 19p [Yezuy g
NOYNTOLAOTHO v#2D

Sunqayraandrassepy geuad Sunuydidzaqiajourelrey 7
IOUILIRYRSAYIUASOI0YJ ‘IONE[G PUN U[SZINA YOINp swWyeuiny ‘piziqiay

dfysBunyup 1

NOINTOLIOTHD

“[IQOWIWT UdPOE W “JIOISIISSEMUS[YO Y JOUSUOD Jajuaysisiad wanxyg

JPMUI) JIP Ul UIJRYIIA 6

US|[aqRISIYDISIaG) SYSIS

WIISSBAIL) UL STMYIEN '8

uapueyIoA uaqeduy auroy]

UIBUIUIFFOISHIIAA NYOBIGIB YINIIA U] *L

1219528U19 UaqEYIS pun uIstawmry usfed

uEpUL JIW UOHBUIQUIOY] UT 0861 Yoou Yataualsg ut MO YAd grwas uaqeluy yoeu apinp
3ja1qa8s3unpuamueydneyy 9

BU/EY [ s19 [

uaBuawipuEMINY SYMIIUYDSYDIN( ‘S

‘U2J0QIA ‘Z661/L6 IN IEDE ‘UPHIWZINYOSUSZUBY

Ul 91jOIS JoyoiIyeed IsluwInsaq 10QI2A WD 1agn Junupiorp gewed 76617007 19§
waSunununsag ays1pyYsdy ‘p

soureyf

S661 ATASd W1 JJ0ISHAIAL Wasalp Jiu djesederd Jop [Yezuy ¢

NYAJOTHO L92D
Sunqayraaindaassepy gewad Sunuydpzagiajsuered g

SunynmiziSura)y pun -s3uniyniag ‘-geid 3 pizudasu]
d{ysBunyum 1

NVIQIOTHD




“ISYOBRYT I3][aNUA0]

"ZUTISgNg 19Yostuedio Ue UARYS0) USYoy 19q pun ydyBnyonajuspog seJuusd ‘usimeladura],

uwaSuporu 1oq yois JwesSuepaa neqqy o Sipumsaq Sigew siq Fwom uspog uyg

J[aMuUl[] JIp Ul UNJEYIIA 6
US{[2qQEISIYIISIAG) AYDIS

UIISSEMID) Ul SIIMIPEN '§

1I°TT 9661

19°L €661

udBUINIJOISHIIAL NYOvIGES JYINIIA U L
UsYOR[JUSSEY ‘PUBIUID ‘IPIANAD) ‘SR
a391qa8sSunpuasuerdney ‘9

BUBY 06519 €'0

uaduluwpuemIny IYPIRIUYISYdIN( 'S
JOISYIM-IN S 1ouasse[asnz
uaBununursag AYNPYIY ‘b

(Sunydwipyaqineniuy 10z ORI U3GAS

S66T ATNSJ UIf JJOISHAIAL WasHIp Nt Netedely 13p jyezuy ¢

VEWVIIA 90¢d ‘67D
Sungayaaandiassep gewodd Sunuyorzaqrajowee 7

Sunjia1)[oZ Jop SunwwWH ‘UjPzIn PUN INR[G YOINp SURfEUINY ‘PIZIGISYINEnEyoeN

dfysBunyapm 1

VANVIId

"I3YyoRT 19[[anuN0d ‘Sipurlsaq Srusm uapog wil ISt UIzeueL)
JPMUI[] JIP UL UNJBILIIA 6

US[[aqRISIYOISIAGL) YIS

WIISSEMIL) UJ SIBMYIEN ']

16T 7661

1T 't661

uaSUdUIFIOISHITAL OIS IYINIIA UY 'L

uasqg ‘sdey ‘sie]y ‘oplaneD

nigaSs3unpuamueydnely 9

BU/EY € 14 €0

UASUIWPUBAINY YINIUYISYdIN( 'S

HOISHIM~INSJ Jouasse[adnz

waSununuysag IYIPYIY p

(Bunydwrexaqineniun) Inz [NIA) saulg

§661 AJNSJ Wl JJOISHIIAA Eum,o_v yu ojeredeld JOp (EZUY ‘€
NIZVNVAD £574 ‘817D

Bungoyrsandrassep grwad Sunuyorzaqrarewesey 'z
IOWWAYISIYIUASO)OYJ ‘U[OZINAY SIP YaInp puadaimIon swyeujny ‘pizigiay

dAjsSunyaipg 1

NIZVNYVAD




“IGEIS UIASSEMAD) UL IST qasoul(] “19yoea Jaf[anualod “SIpurisaq Sigew siq 3ruam uspog ui
JjoMu) JIP Ul UN[BYIIA "6

US[[2QEISIYOISISG() SYSIS

UIISSEMID) U] SIIMYIEN °§

11661

uaFUBUIJOISHAA YOBAGIS IYINIIA U] °f

nequIaAy pun -1sQQO wi [PRIuZ)LdsIauIm

apIqadsSunpusmuelrdney ‘9

eYB T S1q §'f

uaZuaIPUBMAINY YDIPIUYOSYIIN( °§

"UDOQIRA ‘TE61/L6 “IN 1O ‘UPHIIZINYISUIZURY]

ur 9JJ0IS IYOIUYER3 IIUWNSG JOGISA U 1aqn Sunupiosss geWas ‘Te61T00T HeS
uadunuruysag AYIIAPYIRY p

auray

S66T AJNS W JJOISHAIAL WAsatp Juur ajeredpad 1op (yezuy 'g

daSONIA LYTO

Sungayraandrasses) gewad Sunuyorezaqiaawesed g

SunjIeI[[oZ 31p WY ‘FURNIAA JOPIZINASUL I PIZIGIoH

d&ysSunyjaipy 1

(dAN@ ASONIA

‘Jne uapog

wi JENIGOJN SYOY SUID UdSIam SZ[eS JUIdS pun JJOISYIIAL 1o 'Sipupisaq Siuom uspog wif

HPMW) JIP U U BYIIA 6

US[{3qeISIYDISIag) SYoIS

UXISSEMIO) Ul STIMUDIEN ']

16V ‘7661

16p 18661

URFUdUIIJOISHIIA IIYORIQIT XYINI3A UT *L

oplain

apIgadsdunpusmueydneyy 9

(ayuspeambgaingg yne uadozaq) ey/Sy L7

IS UAWPUBMINY IYIIIUYISYDIIN( S

JJOISI M -TAIS 4 Jouasseadng

uaSunuIuSsay AYDIIPYINY ¢

(Sunjdupyaginen{uny Iz [BRIK) 9IA

S66T AINS UM JJOISHAAL Wasalp Jut djetedly 19p [ezuy °¢
dOJdYOTHOIA 961D

Sungayrdanrasseps gewdd Sunuydiazaqasjpuerey g

JJOISSYIN A “S[10IUdZUR]}J UsuIF 31p yoInp JwyruIay ‘PIZIGIH

dAysBunyap 1

(dd-¥7) dOYIMOTHIIA

w
|




‘jne uapog
Wy IBIIQOIA SYOY SIq IS JUID )SIIM UOINI(J "USPIoM 13)YOBQOaq UIpPQY Usauadoon 19q
pun D,$7 > uanyeraduia], 19q puls usyazneqqy a198ugT Inyeradura], pun 338nyonajuapog
“reuopog Jop uoa Si3upyqe >rels yoopal ISt neqqy Ja@ ‘Sipugisaq uopog Wit ISt uoImni(q

J[AMUL[) JIP Ul UNBYIIA '6

US[[3qRISIYDISIDG)) YIS

UIISSEMIC) UL SIIMYIEN '8

1L°Lv661

18°C €661

uaSUIWIJOISHIA NYORIQIS IYIHIIA U *L

azjoyadiaz (uayoel] A1ZInual YOI YIIRJeYdSLILMpUR]) PIZIGIYEIO]L
aqadsdunpusmurydnel] ‘9

vyY/3Y 0€ 519 01 PIZIqIOY[EIO L S[E ‘By/BY 8't 519 9°0

uaBusmipuesIny APIPPUYISYIIN( S

JOISYIM-INS Joussse[agny

waFununuysag YMPYIY ‘¢

(Sunydwpyasqinenyu) Inz PRI ‘sziesuIsfeIzads Inj SpIZIGISY) 191
S66T AINSJ W JJOISHIIM WASAP Jw jetedeay 1ap yezuy ‘g
NOMNIA 6¥7D

Bungayaoa)ndaasse) gewssd Sunuysrazaqiajpueled -7
JSWIWISYISIPUASOIOUJ ‘UIRZINAL AP YaInp SWyRUNY ‘PIZIGIAYINBINBIOA

d&ysSunyaipm ¥

NO¥Ma

“Ioyoa Jetjenuslod ‘Sipueisaq

Swom uspog wy yepuemadwn GESONIA Ul 197 IOZINY qQRYISUUT PIM JJOISHIIA 12(]
JOMUI[) J2P Ul UINBYIIA "¢

US|[SGRISIYDISIAG() YA

UIISSEMAN) UL SIBMYIEBN] 'S

uspueyIoA usqeBuy surey

UaSUUIFOISHAIA YORIqIT JYINIIA UY °L

SIBN ‘U[3}JONRY ‘UISqIT ‘OpIoNSn

agaisSunpuamuesdneyy -9

vy/8Y 7 S19.6°1

wISuDWIPUBAINY YN INUYISYdIn( °§

"u2l0gIAA ‘Z661/L6 IN TEDE URMIWZINYISUIZUR]IY

ur 9Jj0IS JoydIpyped JoyuuwInsaq joqiaA ule Jaqn Junupiolop gRWAZ ‘T661TO0T MRS
uaSunwunsag NYPIPYIY

Uy

S66T AINSd W JJOISHIIA Wasalp yui djeaedpld 19p [YeZUY £

1LV1d0V-4dSONId 8vZD

Sunqayraandaassep, gewrasd Sunuydrazaqralowered ‘g

Sunpiayfez a1p Jurwray ‘SundIIAq JOpIZYIsUL JIW PIZIGIoHy

dfysBunyaip 1

LVLIDVAISONIA




‘zueisqnss3uedsay 2up sye 151 131pupISaq Yoou saydfem

‘prxodatofyseidag sep is1 1oquIoundne] JJOISIASSEMUIIYOY JIUSLIOIYD JatualsisIad wonxg
MU} JIP Ul UN[BYIIA 6

UB[[aqeISIYOISIaq(] Y21l

UIISSEMIL) Ul SPMYIEN '8

USPUBRYIOA UqeSuYy JUIay

UABUBUIIJOISHIIAN AJYOBIqID JYaYIaA Ul L

[onwsSunjpueyaqinfiees

apiqadsfunpussueydne] ‘9

vy/BY 6y S1G €0

uaguauIpuEMINY APIPPUYISYIIR( 'S

‘Bunpuomid A Ut mzq

UaSSTRANZ JYAUW TYOIU JOGISA WALDIZIosoF Wap JoA uoyds usresm aeredeid aSniryIoyondoy
‘UJOqIA ‘TH61/L6 IN DY ‘UeuuZInyosudzued

ur 9Jj01§ 19YONIYEIAS IS JOGI9A WIS JOQN SUNUPIOIIA gowad g661°20°07 3RS
wdunumunsag aYdPYIIY v

Juray]

S66T ANSJ Il JOISHIIA WAsAIP Jyw djeredgrq Jop [yezuy °g

YOTHOV.LdaH 897D

Sunqaytaandaassepy grwd Sunuydrezaqrjowesed -7

SunyimiyISEIuo) pun ~ge1] I pIznyosu]

dfysBunyaip *1

JOTHOV.ILIAH

‘NI TALC S9p 19UI0S] U3 IST ULIPUY “JJOISIaSSTMUSYOY IIsL0[Yd J9jud)sistad wanxg
J3MUL) JIP Ul UJRYIIA 6

US[[SqEISIYISIaq) YD1

UIISSEMIN) Ul SIaMydeN ‘g

uapuByIoA uaqeduy auIay

UISUIWIIJOISHIIAL IIYORIQIS JINIDIA UL *,

Sunjpueyoqin3iees ‘asnpulynp uega3 Sunjpueyequayor]y

a11qadsSunpusmueydneyy ‘9

'Y/8Y 0 S T0

uaSuduIpUBMINY IYIPHUYISYIIN( °S

JOUYOISZIOA [ONNUZINYOSUDZURY ]

SEN[EyYULPUS {  YOOU  SIUYDISZISA[ORIUZINYOSUSZURY USYOIpWY W udrem  166]
‘UIJOQIdA ‘TE61/L6 IN 1dDE ‘UPNWZInYosuazuefjq ut

2JJ01S JSYOLIYEJaT IWINSaq J0qIoA Uil Jaqn unuplorap geuwrad uupug 181 2661°20°07 9V
uaBunununsag 3ydIYoyY b

auay]

S66T ATAS Wi JJOISHIAL Wosalp yu jeredgly 1op pyezay ¢

NIYANA £1¢d ‘967D
Sungayxandiassepy gewnd Sunuydezaqiajdwere ‘g

'1230593UIS aSUBWYN AL
pun -p1ag uadag prznuepoy s[e yone pripy SunyrmiyiSiyeiuoy pun -gesd WW ‘prznyesuy
dfysBunyaim 1

NIYANA




‘neqqy Jajjerqonyiul Jafjsuyos ep ‘Fipuplsaq Siuam uspog wy
MU JOP Ul UNJRYIIA 6

UJRQEISIYDISIA() IS

WIISSBAIL) Ul SPPMYIEN '8

VLT p661

16:°€661

udBudIFJ0ISHIIA 23Yoelqad IYaNIIA U L

[PQAMTZ “SpiaseD

3joiqadsdunpuamuerdney] 9

vU/35 8°0 519 €0

uaBuawpue Ny YIPIUYISYIIn '§

JIOISHIM NS Jouasse[adnz

udBunununsag YdIPYIY ‘p

(Sunydurgyoqineniun) 10z [PRIAN) SYI38

S66T AJNSJ Ul JJOISHIIA wiasatp jut sjeredead Jap [yezuy ¢
TINAXOI L8TD

Sunqoyasaindaassepy gewad Sunuydrazaqrajowrered 7

JPUWSYISIPUASOIoYJ ‘SunynmyidiNeIuoy M prziqgoHy
dfysBunyaipg 1

TINAXOI

"Jouaydiojyoriuag 181 yjoqeisundney "JJoIsyNA Iuasisiad wonxg

MW JIP UL UIJ[BYIIA 6

UR[3qRISIYOISIaGL) SIS

WIISSEMID) UL SDAYIEN '8

uapueyIoA usqesuy auray

UISUIUIJOISHIIAL NYORIQIS JYINIIA U] L

uaqny (Jannusdunjpueyaqindiees) opranan

aj1qa8sdunpusmue)dneyy 9

uapueyIcA uaqeduy aurayf

uaduswIpueMIn Y JYNRNUYISYIINC *S

‘Sunpusmia A ur 'mzq ussseeSnz

IYAW WO J0GISA USYDI[ZI9sed wiop JOA uoyds uarem ajeredglg aSneyjozusqiojyorXsH
"UBOQISA “T661/L6 N 19DY ‘WSNIUZINYISUIZUC

ul oJjoI§ Joydrpyered IWWnSaq 10g1aA We Jaqn Sunupiorsp gewas 766170707 3RS
uddunwwsag AYIMYINY

aumay

$661 AINSJ W JJOISHTA WIS u djeaedeld Jap [yezuy 'g

TOZNIGIOTHOVXHH 20td 697D

Sungayraayndrassepy gewad Sunuydiezaqiajomerey '7

Funpayfjaz 19p Sunurwoy ‘przidung

dfysBunyap 'y

(IOH)TOZNATIO THOVXIH




J9UoBYT JS[[ANUSI0J USPIOM 1214ITq0aq UIPQY UAUO0N 19G PUn DS > uarmeradway,
1aq pus usyazneqqy uaSupaA “Sipugisaq Sigew siq Sruom uApOY Wl IST JJOISYNM Jo(]
JPMuUL) JIP Ul UJBYIIA 6

US[[oGRISIYDISIG) AYDIS

UIISSEMI) Ul SIIMYIEN ']

18¢ ‘7661

1EEE661

uaGuswjjoIsNIIA NYIeIqas IYIHIIA UT L

ptanahn

ajatqadsSunpuanuerdney] ‘9

ey/3y ¢ s1q |

uafuswpue ANy SYIYNIUPSYdIN( 'S

JHOISYIUM-INS Tousssejadngz

uaSunununsag YdNYIN 'y

(Sunydweyoqinenjun) Inz PINA) Jung

S66T AJAIS Wi JJOISHIIA Wosalp Jui djetedgay 19p [Yezuy °¢

NOYNLOYJOSI 167D

SungoyaoonBiasse sy gewad Sunuydwzaqadjaurerey g

JOWIUIBYSSAUASOIOY Ne[g Pun [9ZINM YOINp dWYewyny PIziqIay

dysBunyam 1

NOINLOILOSI

'JJO3ISIISSEMUYOD JOUDSLIOMND Jdjud)sisiad wanxyg

JPMUUN) I3P U] UAJJBYIIA *6

US[]2qRISIYIISIOG) YIS

UJISSEMAD) Ul SPMUIEN °8

USpURYIOA uaqeSuy QUISY

UAZUIUIIJOISHIIAL 1YORIGIT TYINIIA U *L

uadurpeyos[ezIn gy uoa Junjdweyag nz Sunpusmueuspoyg ‘Sunjpueysqindees
391qa8s8unpuasueidaey 9

UIpUEBYIOA UaqeSuy U1y

uaSuanwIpueMIny AYIIRUYISYdINJ 'S

‘UAOGIIA ‘T61/L6 IN THDE ‘UenwzInyosuszueljJ

ul QOIS JSYOIYBIET IONUWINSIG JOGISA Uld Jaqn Sunupiorep grwod 7661°70°0T M8S
udunununsag Ydysy b

‘aurey]

S66T AINSJ Wi JJOISHIA, URSAIP jTul sjetedelg Jap [yezuy g

NIYAOSI L1€d

Sunqaytsaniiossesy geuwnd Sunuydpzaqiajowere 7

‘BunynmijiSwely pun -gely 1 prziyesuy

d£ysBunyaip °y

NIIAOSI

e




*IYOTY] IAJ[PIUBI0 "UIITRIOTYDI
-p'c sep 1St ijoqediN JaisSuyoiay Sipuelsag Iassepy pun Uopog Wit ISt OISy IeQg
HAMUI() JIP Uf UIJ[RYIIA 6

USJ[OqEISIYOISIaY[) YRS

UIISSEMIL) UL SIPMYIEN '8

1EL 1661

1Z1 €661

waSuauyJoISHIIA NYORIQIS JYINIIA U] *L

USWINQUaULOS ‘STEAl “U[AJJOMIEY] ‘NEqosHWan) ‘pranan

ajarqa8sdunpusmuejdneyy -9

BU/3 £°€ $19 §°0

uasusuIpue MY SYNNIUYOSYdIn( °§

JOISMIM-INSJ Jouasse[a8ng

wIdunwysag AYMPYOIY v

(Sunydwrgxaqinersyup) Iz [PRYA) Jund

S66T ATAIS W1 JJOISHAIAA WAsalp N deredead 19p [qezuy °g

NOYNNIT TSTH

Sunqayaaandaassepy gewad Junuydrezaqrajowered g

JOWSYRSAYIUASOIOYJ “ISNE]F PUn U[QZINAL YIINp suwIyeujny ‘pIziqiol

d&ysSunyam 1

NOYNNIT

-1pug)saq JASSEMPUNID) W "USpOg W UIISZNEGQY SIP YIS USZINNIOA

uormiesadura] usyoy 13g ISt SIPUBISaq WK USPOY Wil JOP JJOISIOSSEMUSIYO)] IAIdUOYD
J[3MuL[} IIP Ul UNJBYIIA 6

USRqRISIOISIY) YIS

UJISSEMID) Ul SIBMYDEN '8

1 T1 9661

111 €661

¥ L1:Te6!

1621661

uIBUAUIIJOISHIIAN YILIqIT JYIYIIA U] *L

(Bunjpueyaqgindiees) sdey

2)01q33sSunpuamueydney] ‘9

BY/8Y ST SIQTI0

UISUWIPUBMIRY SIPIIIUYISY2IN( *§

"UAPIIM JApUAMIRA neqrdy unt Sunjpueysqindives

uayolgromas Iz Inu ‘Zg61/L6  CIN  C[gDd  ‘UPNIWZIOYOSUIZUB[I{ Ut 9jj0IS
Toyofpyefed IDUNUNSAq 10GI9A Ul 12qn Sunuplolap gewsd ‘uepury prep T661°C0°0T 9V
uaSunwuysag YOINYIIY P

(1omus3unjpueygaqindiees) saurg

S661 ATNIS W1 JJ0ISHAIAL UIasaIp Y djeredely Jap [Yezuy ¢

NVANIT $624 ‘20T

Bunqayisandaassesy gewad Sunuyozaqraawere -7

BuminmyiSwary pun -iBnejuoy] -iBgeld W przuyasu]

dfys8unyupm 'Y

(HOH-VININ VD) NVANI'T




“VAD sep 151 ioqeiaundney 1ayoes] Jaflenuslod uaInpsuogqreakxoustyy
uoropue i Sunjpueysqiop  18q osuaqg  ISWNGMYOSIq  neqqy 1P prim  suspog
sop IfeyaSsnoiSuyonag woayoy 1og ‘Sipupsaq siq Sipumseq Buom uspog wil 15t DN

Jemui() JIp Ul UN[EYIIA "6

US{{2qEISIYDISIag() SIS

WLISSSEMIL) Ul SIIMYIEN 'S

1€1 661

religeel

uaSudWIJOISHIIAA NYdeIqasd JyaNIoA uf "L

uasqIg

ajarqadsgunpuasueidney] °9

BY/BY g Siq L]

uaduswpueMInyY PIPNUYISYIIN 'S

HOISUA NS Jouasseiadng

usSununupsag AYMNPYRY ‘b

(Sunydweyaqinenjun) Iz PUIA) seulg

$66T AJNS W JJOISHIIA WAsatp yuw deredeld Iop jyezuy ¢
4O LOEd ‘14D

Sungoyseansiasse sy gewad Sunuysrezaqlapwmeied ‘g
JJOISSYIN A “OfiRjuozuRyd UsURI3 J1p 13GN SUIRUnY ‘PIZIQIoH
d&ysSunyap 1

44O

“19Y2eaT J9[[Nuajo4 Ineqagqe [[SIGOII JASSE A

I PIIM JJOISYIIA 19 (% 0T < IeyaD uayostueSio Waue 199 neqqy IouaSgzioa) suspog
sap Jeyan uoyosweSio woa SiSupyqe Nsels yone ISt NEqqy I8 USINESUOGIEoAxousyd
udlepue  pun VIO 1w Sunjpueyaqrop  12q  osuaqyg  13wnoydsaq  neqqQy
I3p phim suopog sop Jfeyadsiay3nyona, wayoy 1og ‘Sipurisaq Sigewr uspoyg wi ISt VIO
NPAW() JIP Ul UN[BYIIA 6

U[[qRISIYDISIIG() YIS

WIISSBAMI) U SIDMIPEN 8

3 LS Y661

149 1661

UIBUIUIFJOISHIIAA IORIGIS IYIYIIA Uf L

uastTy ‘oprensn

131qa3s3unpuamueydneyy 9

eY/3Y $TT 514 €0

uIUBWIPURAINY IYPIPHUYISYIIN '§

JOISYI M- INSd Jouasse[asnyz

uaSunuruysag aYdIYINY b

(Sunydweyaqinenyup) Iz PRIA) 191A

S66T ANSJ WI JJOISHIIA WASAIP Jiwi djededgay J9p [yezuy ¢

VdOW SvTd “v0TO
Bunqayradindiassesy gewdd Sunuyspzaquaoweded 7

JJOISSYOn AL ‘Sftatuazueyd uaunid 91p Jaqn SwyBUINY ‘PIZIQISH
dfysBunyaip 1

V4O




*I9GORYT IS[[ONUI0J ‘Neqqy JOp oIS 11030Z10A

vamjersdway uafupow g -Sipumsaq Sigew sig Juom uspog wi ISt JOISHIM 19Q
oMU} 1P Ul UN[EYIIA 6

US[[2qEISIYDISIAG() SYIIS

UIISSEMIL) UI SIIMYIBN '8

16€ ‘7661

19L E661

uaSUIUIJOISHIIAL NYILAGIT IYINIIA U *f

: asyoemagyoy ‘sdey
aja1q23s3unpusnueydneyy ‘9

vy/3y L1 519 £'0

ualuampuesIny IYPUNUYISYIIN( S

JOISHI M-S 1ouasseasny

udSunuIuIgsag YDIPYIIY p

(Bunydwreyaqinenjun) Jnz [NIN) Sauig

S661 AJNS Ul JJOISHIA WS Jul djelede.d Jap [Yezuy ‘¢

JOTHOVZY LaN 00£d ‘€5TD

Sunqayaaandrassepy gewad Sunuydrazaqialaurerey -7

pIZIqIayIne[NEIo A

d&ysSunyam 1

JOTHOVZVLIN

‘neqqy I9[[2IGONNIW I2YIsel J1asse Ay W] Jouayd[Kyio-Z-I0TyD- sep 1st yjoquisundney

‘Jne uspog Wil JBNJIQON SYOY dule Uu3Islam ‘oz[e§ alp sIapuosaq ‘ddDN Ineqagqe
AW Yo JJOISHIIA JOP PaM D,0] Joun uaimerndus] 10g uampsuoqreoAxousyq
uoropue 1w Sunjpueyoqiop  19q osudqg I1SIUNeYOssq Neqqy J9p  pIm suapog
sap JeyadsnaySnyonag woayoy rog Sipueisoq siq Sipueisaq Swom uspog Wi IS JADW
PMIU() JIP UL UN[BYIIA 6

us[[3qEISIYoIsIag() YIS

UIISSEMID) UI STIMYIBN '8

1897 ‘7661

1687 '£661

uASUIUIFJOISHIIA NYIBAQIS JYINIIA U] *L

pueuRID *9planen

aeIqa8sSunpuanueydneyy 9

LT P AR

wfuswpueAny AYNPRUYISYIING °S

JIOISYN M-S JouasseeSnz

uadununugsag YdNPYIY P

(Sunydweseqinenjun) Jnz |9BRIA) UNON

$661 AINS W JJOISYIAL Wasatp jw djeredely Jop [yezuy °g

ddDI 9vZd ‘S0TO

Sunqaytaaniaassepy gewdd Sunuypozaqiejpuered 7

JjoIssyonp ‘efsjuazue]jd usuns a1p Joqn suryeujny ‘PIZIGISH

d&ysSunyaipg 1

(dOUdODIN) ddOWN




‘Joypea Jofenusiod ‘Fipupisaq Sigpw siq Sjuom uopog wy
J[eAMuI[) JIP Ul UIBYIIA 6
US{IPQRISIYOISIAG) SYIIS

UIISSEMAN) UT SIPMIEN '§

19'7 11661

18°C €661

URSUIWJOISHIIAN IYOBIqAT IYINIIA U *L
usuyo g 219pu0sagsUl NBGISHWIRD) ‘URLJoLERY
apigadsdunpuamueidneyy '9

ey/BY ST SISl

wafudwIpue MY IYPIHPUYISYIIR 'S
JOISYII M-S Teuasse[adnz
uadunurunsag sYdIPYIIY ‘p

(Bunydwreyaqineniun) Inz [SHIN) M7

S66T AINSJ W JJOIsHa A wasoIp jpm djeredely Iap jyezuy ¢

NOYNWOIIOLTIIN §5TO

Sungoysanniiasse )y gewdd Funuydrezaqasjoweie] 7

JOUILIOYASIYIUASOIOY “UIIZINAY PUN JONB[E YoINp SWYBUNY ‘PIZIGIAYIACHNBIOA

dfysBunyaipg 'y

NOINNWOIHIOLIN

“Sipugisaq Sigpw

JOSSEA\ UI] “USpOg Wl [IGOWIWI] “JJOISISSSEMURYOY 13IUO[YD 1031pupissq WonxXs uspog Wy
M) Jap ul UIRYIIA ‘6

UA[RGRISIYDISIAG() YIS

WIISSBMID) Ul STOMYIEN 'g

uapueyIon uaqeSuy auray

UIBUIUIJOISHIIAA IIYDBIGIS IYINIIA Uf *L

{anws3unpueyaqingiees ‘sdey ‘nequispy ‘neqisqo

apa1qasdsunpuasueydneyy ‘g

eu/8y 9°0 519 2°0

wBudwpuUERMIN Y IYDIPIUYISYIIN ‘S

ot yoopal 1yaisaq

10QIAASSUNPUIMIAA UK “USSSB[a8NZ Jyotu Sjesedeld IFN[RYIoIYoAx0oyIawW puIs YoraLsQ uf
uaBunwiunsag YIIYINY

SAUIY

S66T AJNSJ Wil JJOISHIIA Wdsalp jus djeaedgag 19p [qezuy ¢

JOTHOAXOHLIN $57O

Bunqayrandiassepq gewad Sunuydazaquajawerey ‘g

SunynmyiSyeiuoy] pun -gesq jiu ,ENEUmE.

d&ysSumyaim 1

JO'THOAXOHLINW




“Iayoea] I9[|anualod ‘Sipupisaq Sigew siq Swwam uspog wil ISt JJOISHIM 19Q
JPAW|) JIP Ul UI[BYIIA 6

US[[aqRISIYOISIaq[) YIS

UIISSEMIL) U] SIPMYDEN ‘g

USPUBYIOA U]ESUY JUIdY]

uIBUIWIFIOISHAIAL AIYoeIqas JyaNIap uf L

dpianen

aja1qadsdunpussueidueyy 9

By/3Y §'p SIq §'g

uafuatupueMINY YIPHUYISYdIn( °§

‘uassejadnz o Aeredesd SZNIHYUOINXOISW PULS YIIIIANSQ U]
uadunuruysag AYdINYOY ‘b

sourey

S66T AJNS Uil JJOISHIM wasalp jur djeredery J19p [yezuy ¢

NOANXOLIW 957D
Sungoyaondiassey gewdd Sunuydiazaqiajourered 7

JowwiayasayjuAsoloyd ‘prziqioy

dAysBunyaipm '1

NOIANXOLIAN

‘Sipugisaq puayaBiiom Jassepp Wi “JRe uspog Wil IO
ayoy sud ISIoM JOTYOR[OISJAl MepuUrLISsA uspeqg usudypon uwl pun Jifueyqe njesadus]

10p oA Yreis 35t neqqy Joq ‘Bipupisaq siq Sipupisaq Sigew udpog W IST JOISIM I3

JPMW[} IIP UI UI[BYIDA 6
US[2QEISIYIISIG() YIS

WIISSEMIL) Ul SIPMYIEN ‘8

1 101 ‘v661

1L11 €661

UIBUAUIJOISHIIAA 2YOrIqasS JYINIIA UT °L
asyoemaIyoy ‘uaqny ‘ste|y
9)91qadsSunpuamueydueyy <9

2U/3Y ¢y S1q 01

uaSusmIpueMIN Y IYPIPHUYISYdIN( '
JJOISHIM - NS Jauassejasnyz
uadunuwruInsag AYMPYIIY P

(Bunjdurgyaqineniu() Inz [PNIA) seurg

S66T AJNSJ W JJOISHAIAL WasIIp Ju eredelq 19p [YEZUY ¢

FOTHOVTOLAN 1574 917D

Sunqgayraandiassepyy gewss Sunuyoezaqiajswere 7

Junprojoz Jop Sunwiwsy ‘dzuepld 19p 1MUY USP JOQN SWYBYNY ‘PIZIGIOYJNe[JNEIOA

dAysSunyaps 1

JO'THOVIOLIN




“1oUoRa] 19[1aNUR)04 "SIPURISaq USPOY Wi ISt JJOISHIIM 1o
IPMUI[) JIP Ul UI}[BYIIA °6

Ua[[oqeISIYoISIagN) SYaIS

UWIISSBMAL) U] SIIMYDEN 'S

uspuryIoA UaqeSUY SUIY

UOSUSULJOISHIIAN ANYORIQIB JYINIIA U] L

azjyadiorz ‘(uaydel] MzInuad WYOTU YSIRJRYOSIIMPpUE]) PIZIQISY{BIO],
apesqadsSunpuamuerdneyy -9

vy/3y 0g S19 G

uadudIpUBAINY AYIN[PBUYISYIIN( 'S

uasse123nZ JYOIU YO1e1I9)sQ Ul purs djeredeld 3njEYUOINUOY
uaunuunsag IYPYIY ¢

SauTaY]

S66T AINS Wi JOISNAA WAsAp it djetedeaq 19p [yezuy °¢
NOYANOWN 85TO

Sunqoyzaandaassep gewed Junuyspzagqisjowrere ‘g
JOWIISYaSaYIUASOIoY ‘UISZIN A J1P YoInp SUIYRUINY ‘pIZIQIaH

dfysuniam 1

NOYNNOIN

J3Y0RT I9]JaNUSI04 "WRSQZI0A NEqQy JAp IST ZUBISQNS Jaydsiuedio

ue ey woduuad i uspeg up Sipuwisaq Sigew siq Suom uSpog Wl IST JJOISIA 12
JPMUIT} I3P Ul UNJRYISA ‘¢

3[19quISIYAISIaq() YOI

UWIISSEMIL) UL SIIMYIEN °8

1T '¥661

17°9 €661

UISUIWIIJOISHIIAL NYORIGS JYDIDA Uf L

USBLNGUIULOS ‘SPIaNan ‘Ulajjodes] ‘UsnoIey] ‘usuyoy
ajarqadsSunpusmuerdney ‘9

eY/3Y 0'¢ S19 6°0

UASUBMPUBAJNY AYN[IIUYISYIIN( 'S

JJOISM -NS Jousssejadng

udSUNUISIY IYDNYIIY ‘b

(Sunydweyaqineryu() INZ [3IA) SoUrg

S66T AJNS Wl JJOISHH A\ WasaIp Jnu djesedeayg Jop [yezuy g
NOYNNITONOW LSTO

Sunqayaanudiassesy gewad Sunuysrezaqiazawmere Y

IOWIWIDYSSIYIULSOIOY ‘UIDZINAY PUN JANBIG YoINp SUIYeuIny ‘pIZIQIoYjne[jneIop

d&ys8unyap 1

NOINNITONOW




UAPUBYIOA USUOHBULIONU] SUIDY
J[PMUI[) JIP U UIBYIIA '

US[GRISIYOISIAY[) YIS

UIISSEMALY UL SIIMYIEN 8

PIT 661

162661

uaBudUPIOISHIIAL NYOLIQIT IYINIIA U] L

auidn- ‘apranan ‘sieA ‘ufajjorrey ‘uasqrg
ajagadsSunpuanueidneyy -9

eySy C'ES1IqT

udBudwIpuemIny APYNIUYISYIING 'S

HOISYI M-I S Tauassejadng

uaSununupsag aydIPIY b

(Gunydureyaginenjup) anz i) ssuig

S66T AJNSJ Wi JJOISHIIA wosaip N jesedesy 1ap (qezuy ¢
YVINIFHO 8674 '09TO

Sunqgoysaaindrassepy gewad Sunuydpzaqijewerey ‘g
JOWWISYASIYIUASUIAI0I] ‘U[SZINA SIP YoINp SWYRUINY ‘PIZIGISH

dAysGumip 1

TAVONHLAO

"Sipurisaq uapog Wi IST JJOISYIAN 1o

M) P Ul UI[BYIIA ‘6

UBJ[9qEISIYOISIFG() YIS

UJISSEMIL) UT SIIMYIEN 8

uspueyIoA uaqesuy surey

uaBuauIyyoIsyIIAY 93yde1qas JYaNIAA Ul L

“JapUaMoSUT UIZISMINUIA UT INERUnUsueS uadag usJoniN
Ul UOHBUIGUICY] U Pun U)3aqIEnsISIOd Ul YOIOLSIS() Ul UOINGIN 9pInm MOMNYAd e
azjoyagiarz

aja1qa3sSunpussueidney 9

ey/B1 65197

uaBusnIpueAIN Y IPIPIUYISYIIN 'S

uosse[adnz Yo Yo1a1I3lsQ Ul puls sjerederd 23n[EYuoIngaN
wadunwniisag AYIPYIIY b

sautoy

S661 AJAS Hli JJ0ISHIIA WSS I Meedeg 1op [Yezuy ‘€
. NOANLIHIN 657D
Bunqoyiaandaassesy gewas Sunuyszaqaasureied ‘7
IQUIWIAYISIPIUASOIOYJ ‘UISZIN A SIP YoInp Swyewny ‘PIZIqIOH

d&ysSunyup 1

NOYNFIN




“I3YoeaT] Iaffenusiod uknswoid

-[kdoxdosteq pun NIZVJQdd-Ax01p£H puis usjrjoqeisundney "UaSug[Ioa NozZNeqqy 2ip 15l
uopog usuaool) pun uarmeradway] usFupaw 1og “S1puwisaq siq S1pupsaq Sigrw uspog wy
AW JIP Ul UI)[RYIIA 6

US[[9GERISIYIISIAq(] FYDIS

UJISSEMIL) Ul SIIMYIEN '8

1L'0:v661

18°0 €661

uaBuawyjoIsHIIA NYILIqaT JYIMISA U *L

WN[GUALUOS ‘QUISZNT ‘UISQIIMTZ ‘YoNeT ‘SIqINY ‘UasqIy ‘UfajJouey ‘Usnorey]
ouo_nome._:v:oB:Sm:n: ‘9

eY/8Y 0'¢ $19 01

uadudwpueAINY AYNPIUYISYIINC 'S

JJOISYIIM -JNSJ Youasse(adny

uadununugsag oﬁ:?ﬁuﬁ b

(BunydwreyoqineR{un) Inz [SIIN) saulg

S661 AINS W JJOISHIIAL WASAIP Nl djeedery 1ap [yezuy °¢

NAYLAWOAd $$T4 ‘6170

Sunqoyxsayndiassepy geurad Bunuysrezaqlajourered ‘g

JOWIWSRSIIUASOIOY ] U[IZIN A PUR -NE[E YOINP SWYEWNY ‘pizigisy

dysTunyjam 1

NAYLINOYd

“I0YOra I9[[eNU)0d 1Suna[yIsaq

neqqy Jop 1st uapeyg uayonaj uf Sipueisaq siq Sipurisaq Sigew uapog W IST JJOISYIM 19
JMulf) JAP UI UJBYIIA 6

UA[RAEISIYIISISG() YA

WIISSBMIT) UT SIIAMYORN 'S

19L p661

168 661

uaBudIFOISHIIAA NYORAGIS IYIHIIA U L

ufapjourey ‘Uasqy ‘uauyoq ‘uauyoqe{oS ‘USWINIqUSULOS ‘SIRJA ‘Oplanen)
3R1qadsSunpuamueydneyy ‘g

ey TSI 1T

uauauwIpuR ANy AYIANPHUYISY2IN( 'S

JJOISHTIM -JAIS] 1ouassepsSnz

udSunwiwmsag IYNIYIY p

(Bunjdweeqinenyun) Mz [PIIA) saurg

SG6T ATASA Wi JJOISHIIAL Wasap ju sjezedpld Jop (yezuy '¢

NITVHIAWIANAL vL2d ‘197D
SunqayraamBiassep gewnd Sunuyorazaqisjeumerey 7

TOWWIAYSSUN{IA[I7Z ‘UfSZINAN pun lefg Yoiap swyeuiny ‘prziqioy

d5ysSunyaip -y

NI'TVHLAWIANAd




‘wizepuidioyD

-9-Ax0IpAH-p-[Auayd-¢ sep 1s1 pjoqeyoundnelf ‘Sipurisaq Suom Idssep, pun uopod wif
JPMUIN) JIP Ul UN[EYIIA 6

UL[IoqRISIYDISIaq(] YSIS

ULIISSEMIAL) UL SIBMIPEN ']

119 ‘ve6l

1811 €661

wIBUIWFI0ISHIIAN IYOeIqB IYINIIA U °L

awrazn 9appoy ‘[2q3MM7Z ‘asyoemadiyoy| ‘sdey ‘Srejy ‘aptonen
aja1gadsdunpuamueydneyy ‘9

ey/3Y £°1 519 8°0

uafuauIpuE AR Y AYIPPUYISYIING S

JOISIM -IN S Jouassedng

uadunurupsag YANYIIY p

(Sunydwpiaqinenyun) mmz [PRIN) WIJ

S66T AJNS W1 JOISHIIA WasaIp Nu eaedely 9P [Yezuy °¢
HLVAIIAd 661D

Bungayidandiassepy gewad Sunuyorezaqrapuere ‘g
I2WWSYISIIUASOIOL ‘JONBg 1P JaqN SWYRUINY ‘PrZIgIdnejneyoeN

dfysBunyum 1

ALVARIAd

‘uuog ‘zz-11 “A "2 Te1dy pueqiaAsmISnpu] ‘ZInyosuszueyd

PUR ZINYISIASSEMID) WNIO] U] “TISSEAY W punynnuzInyosuszued (S661) ¥ “YILTOM
anjeaany ‘01

“ZUQISISI SYOY S[{BJUSGD JSSE AL W] "Jne Udpog Wi WWHIGOIN

ayoy ouId JSIamM JJOISMIIAM Joq ‘Sipupisoq woanxa siq Jipuplssq uspog wi Ist uizedold
JPMUL() JIP Ul UN[BYIIA 6

(S661 “FHLTOM)

/31 10 < spunjag p61 uoAep ‘(MD wi ydiyoesidney) spunjag sanisod 09 :pue(yosinaq
US[{3quISIYOTSIaq() YIS YdIALIRISQ

WIISSEMID) Ul STOMYDIEN '8

uspueyioa uaqesuy MY

UISUIWIIJOISHIIAA IYORIQIS JYINIIA U] °L

(apuga3uyequasiq

‘azigld ‘98sp\ ‘opug(adarusnpuy) usydgpl SIZINUIS YOI YOIRYISLIMPUR] ‘PIZIGIaYIRIOL
91a1qadsdunpusmuerdneyy ‘9

euy/8Y € s19 §°0

UABUIWPUBAINY YNPNUYISYIIN( °S

‘sIaqeyuisSunsse[nz sap SUNIPPIASIYOIZIAA

yoIp (661 2ayer wi ajoue saperederd uaSuepyuizedord uszie] sap SunsowmsiSanug a1q
‘uasseradnz yow speredpiq s8neyuizedold purs yorousQ Ul

ualunururgisag YIPYINY b

ssutoyf

S66T AINS W JJOISHIIA Wasap yuw eredeld 19p [yezuy g

NIZVdOdd 022D

Sunqayaaandrasseps gewoad Sunuyozaqrajawered ‘g

JOWWIYISIYIUASOI0YJ ‘U[SZINAA SIP YOINp SUIYEUINY ‘PIZIGISYINRNBIOA

d&ysBumppm 1

NIZvdOodd




“Jne IEIIqOJN syoy uls uapod W Islom

UZPUIS UIZBUNS-AXOIPAH-7 Sep ST Mjoquiaundnu Els 1ezneqqy S1p Yois HoJugloa
uspog uo3npequo) ur s1opuosoq “Jipugisaq wenxd siq Sigew uspog wi ISt JOISYHM RJ
JAMUI) JAP UT UIEYIIA 6

US[[2GRISIYDISISG) YIS

WIISSEMAD) UL SIBMYIEN '8

18°¢ 1661

18°T €661

UIBUIUJJOISHIIA AYILIGIT IYINIIA U] °f

ua193gpa ‘jo81edg ‘STRN ‘MeqiSqQ ‘NRQUID A ‘1SI04

3391q28sdunpusmueydneyy ‘g

B3y Sp S19 € PIZIGIAYEIO] STE ‘By/BY ¢y 14 0T

uasudWIpUEAINY IYPIPNUYISYIIN( °S

HOISYIM NS Jouasseadng

uaunuruysag AYPIPYIY p

(Sunjdwrexoqineniup) 10z JPRIW) Saurg

S66T AINSd Wi JJOISHIIA WasaIp 1 djeledgld I9p [YezUY ¢

NIZVINIS L£Td ‘S61D

Sungayraandiassep gruod SunupRzaqiapweley g

1OWISYSSAPUASOIOYJ ‘U[IZINAY SIP YoINp SWHBLYNY ‘PIZIGIDYNC[INCIOA

d&ysSununip 1

NIZVIAIS

‘1 ¢ Innaq oFustuyJoISI A 21yorIqed

MDA UL Z66T S HOSWIM-INS 1oussse[asnz wo 7661 SIq Jem NOLIWNHOIS
‘NOLIWNEDES sep Ist ijoqeieundney

“JOYOTYT ID][PNUNO '[Iqels USlUleydssIyem uapog w oA jyotu uaSel usquduy Slomuoy
JAMUI(] JIP Ul UINEBYIIA 6

UR{[AqEISIYOISIa]() IYIIS

UIISSEMI) UL SISMYIEN '8

UIPUBYIOA UaqeSUY ULy

HERIEL TR RIFYNES ALEGER R UEN REY (| &3

(ua3eyuesiajD) ‘UoYOR[] AZINUST WO YDIJeydSUImpuE]) PIZIGIY[EIO ],
ape1qadsfunpusmuerdneyy 9

uspURYIoA UsqeSuy ouray

uaduawIpuEMIn Y YNPUYISYDIN( 'S

1661

e[ wi 913[0j1a S[PNIWZINYOSUSZUBY ueSn[RyuIze]Aingos ualzie] sep Sunssuisidenuy a1
“HOISHIM - Sd 10Uassea3nz 1Yo YIIRIRISQ U]

udBunwruysag YNPYIY v

SauEaYy

S66T AINSJ W JJOISHIIA WIASAIP Jiur djeaedeay Jop yezuy g

NIZVIALNGHS 9.4 ‘T¥LD
dunqayaaomdiassep gewad Sunuydzaqiojomerey g

JOWWIYSIYIUASOIOYH ‘U[SZINAN SIP YOINp SIUYBWYNY ‘PIZIGISY

d&ysSundjaipg 1

NIZVIALOFAS




“J3YORYT JS([2NUN0J "uAnngsa)-KxoIpAH sep isi ijoqeroundney
“I3Y2eI] 1a80ziaA udpog Wil Neqqy Iap pria uapiz3ung uur SunjpueyoqioA 19q pun A[BYoSIassem

1apponuajod ue 1st upzejfingiay, ‘Fipugisaq siq Sipurisaq Sigeiu usapog wIN ISt JJOISHILA, I3 ouopuuudA ‘uaimeradun] a3uparu yomng -Sipueisaq Sigeu uopog Wl IST JJOISHIA 1o

PMUL(] JIP Ul UNBYIIA 6
USJ[AGRISIYOISIAA() YIS

WIISSEMAD) UL SPAMYIEN '§

L9 p661

16°€ €661

uaUAUIJJOISHIUA AYILIGIS IYIYISA U] L

UISQYT ‘UaUYRY ‘UDJJOLIRY ‘SPIanaD ‘ST
aaiqadsBunpusmueydney "9

ey/3y 8151 71

wIudwIpueAJn Y YPPINNUYISYIIN( 'S

JIOISYIM -INSd 12ussseiadnz

uadunwwmnsag YINPYIRY ‘b

(Sunydweyaginen{un Mz [PNIN) PMZ

S66T AJNSJ VIl JJOISHIIM WISAP N ajeredgad 19p [yezuy ¢

NIZVIALNGNAL 9524 ‘122D
Sunqayaaanurasses gewad Bunuyorezaqrapwered 7

ISUIUIDYISIYIUASOIOYJ ‘U[OZINA, PUn [e[g Yonp SWyeuyny ‘pIziqioy

dfysSunspupp ‘1

NIZVIALNGEAL

JPMW) JIP Ul UI[RUIIA 6
UR{[qRISIYOISIY() QYIS

UIISSEMIO) UL SLPMYIEN 'S

10y w661

18°L:¢661

UISUSUIJJOISHIIAN YIRIGAT IYINIIA U] 2
uduyoqg ‘uasqig ‘avqasnuan ‘updjjorey
apaqadsdunpuamuerdneyy "9

ey/3y ST 519 0'1

uISupUEMINY SYRIPIUYISYIIR( 'S
JOISYIM NS Joussseadnz
uaBunuuysag AYPIPYRY P

(BunydurpyeqInenjun 10z [NIN) 1om7Z

S66T AJNSJ W1 JJOISHIIAL WASANP it 2je1dRad 9P yezUY ¢

NAYLNGHIL SLTd ‘€97

Sungaysomniisssesy gewad Sunuyorezaqiajswere] 7

JOUISYRSIYIUASOIOY ‘UJSZIN A\ SIP YOIND JUHRUNY ‘PIZIGISYJNElnesop

dAysBunyaip 1

NASLAGEAL




“I0YoRY] 19[[aNUR0]

urpuelopyoI(]-g'e 1st woquioundney “Sipugisaq 3igpw uspog Wl ST JOIYNM 1Q
JPMLL) JIP Ul U[EYIIA 6

US[{3qRISIYOISIAq() Y21

UIISSEMAL) UL StamydeN ‘8

16T 1661

10°¢ €661

waduowjo)SHIA NYILIGIS IYINIIA U L

ua10aqpIy ‘sdey ‘uszueyjdiarz ‘nequIs A\ ‘NBQISGO ‘9N ‘NeqISHURD
ajarqads3unpuonueydneyy 9

ey/8Y 0°C 519 §L°0

udfudWIpUB MY YIIULISYIIN( °S

JIOSYIIM-INS Jouassejadng

waSunuuwnsag YNNYIY

(uanayuenyz]ld o323 [ANIN) M7

S66T AINS Wi JJOISHIIA WIsAp yut djesedgad ap [yezuy ¢
NITOZOTONIA §97D

Bungayradndiassepy gewad Sunuydezaqiajpurere ‘7
IOWILAYISONA ‘PrZISUnpiyeIuoy|

d&ysBunynpp 1

NI'TOZOTONIA

‘Jne
1ERIqoIN 28unad ouls uopog W ISIaM UNRINGILLY, “YO1IqaYIs Neqqy usp uswesSuejIoA uspQg
suayool], "neqqy usp 13unalyosaq Sunpusmuy Mjoyrapaiy Sipupiseq Sigew uspog uig

NPMU[) JIP Ul UIRYIIA °6

ua([aquISYOISIaq) YIS

WIISSEMIL) U] SIOMYIEN '8

10°6T 661

16°€T €661

UIBUSUIIJOISHIIAN IIYIRIGIS JYINIIA U] */

usUHOqEI0S ‘NRQASHISN ‘apIalar) ‘USNqUALUOS ‘sdey 4sIog
aR1qadsdunpussueidneyy ‘¢

By/BN T 51960

UIBUWWIPUEMINY SYIBRUYISYIIn( *S

JIOISNIIM-INSd Joudsseadnz

uddunuwinnsag YIPYOIY ‘p

(Bunydweysqineryur) Inz jNIN) 19M7Z

S66Y AINS Wil JJoIsNIIAL wasalp yu Meredplyg 19p [yezuy °g
NITVAQTAIYL $97D

Sunqayrsaniisses gewad Bunuysazaqiajourerey g
TousuaysSUn[Ia) {97 ‘PIZIQISYJNB[Jneio A

dysSunyaip -y

NITVIN 1AL




“ 1940’ I9[eNusio "JOSIURIONSI(-H7 pun Jousydiofyaid

-p'z sep puis  uanpoqeioundney neqqy  usp 131uNolyosaq  ULINEsuoqIEsAXoudyd
uaropue pun -7 uur Sunjpueysqiop Bipumisaq Siuom uspog Wl ISt JOISNIM Jo(d
JaMuU) J9P Ul UN[EYIIA 6

Ua[[aqRISIYIISIAGL) YD

UIISSEMIL) UL STIMYdEN '8

1901 :v661

1TI1:£661

UISURWIJI0ISHIIAA NYIBIqIT IYINIIA UT °L

USYORJUISEY ‘Oplalian

3331qa8sdunpusmuerdneyy -9

eY/3 €751 £°0

usSuswpueAInY IYIRUYISYIIN S

JOISNIM NS Jeuasseledng,

uaSunwiwmsag YAPYIY p

(Bunydwgyaqinenjun} Iz [aNIR) 12xJ

S66T AINSJ WI JJOISHIIM WsaIp jw dyeredeld 1op [yezay ‘¢

a-+'T 6£2d “L61D

Sunqayraandaassesy geurad Junuydrezaqiajawerey 7

Joissyonm ‘1ongig

atp Jaqgn Jaisg Ap .:oEEo:uw?n UjezZIn A\ 1P 19N puaBoImIoA uspiam SZJeS P ‘PIZIQIOH

d&ysgunyum T

a-c

“Jayoea]
IJENUA04 C[OSIUBIOIYIUL-S''Z pun jousydiopu]-g‘pz sep puls ualjoqersundneyy
‘sonuqqy  sop Sunsafozion  oymels  (uspog  Yalnppaqn) uaSunfupdg  usqorseus
) Sipumsaq Sigew (D07 < usimpladwisl 139 SI9PUOSOq) uepog wi ISt 1-S'H'C

MU JIP Ul UIBYIIA “6

Us[}aqeISIYOISIag[) SYIS

UJIISSEMIL) Ul SMYIEN ']

uapueyIoA uaqesuy auey

UISUBUIJOISHIIAL 21YdRIqad TyaIa A Uf °L

apranan )s104 (UaYoLL 2121nuaT 1YOTU YIIJeYISHIMpUR]) PIZIGIAY[LI0L,
ajeiqadsBunpuomueidney] 9

B8y §'p S1q 01

usduswrpuesny aYdIIIUYISYIIN( °S

“JOUYDIIZISA

1s18a1epImzZINyOsUSZUE UaYdIpWY unt areredpld o80MY-L-¢'pT 8S YoOoU usrem (661
"UDJOGIRA ‘TE61/L6 IN 1O ‘UPHIWZINYISUIZUR

ur 9JjOIS JaYOIYEIeS Ionunsaq 10qIA uld 1oqn Sunupiorap geuel 7e61°70°0T WS
uaununuysdg AYOIPYIY p

auiay

S66T AINS Wi JJOISHIIA Wasalp yuwt jeredead 19p [Yezuy °¢

L-S%'T T6TA “L1ZD

Sunqayraandisssepy grwad Sunuydpzaqiajowered g

JJOISSYIN A ‘UJZINAN PURN TANR[ YoInp SWIyewjny ‘PIzIgIoy

diysBunaim '

R R 4




T

"puejjoy ‘A1104 ap1onsad DI

aimng © sprMOL {(+661) LNTWNOWIANA GNY SUNLTNDNDYV 404 TALNID ‘WO
ey o1

‘Bipurisaq Stuam 1assemodgat]d uf 19yoea a[[anusiad ‘3ipupisaq uspog wi puls
UBNOGEIdIN A ‘HAISIOGRIAW UOJ[ASQIESIPIY PUD PIXOJINSQIEIIP]Y NZ YISTI PIis GIEdIPIY
yamw) 13p Ul UN[BYIIA ‘6

661 TD) (13 19) uaBua usyoy ul §9IERIS-NF SIUIS JISSEMPURID) UM SISMYIEN
UIISSEMIN) Ul SIaMIPEN '§

11°0 ‘7661

11'0:€661

uaSuawyjoIsHIIA YPRIqIT TYIHIIA U *L

uszue)ydiorz

ape1qadsdunpuanuerdusyy 9

YA 711 814 60

uaBuAUWIPUEMIN Y IYNIUYISYIIN( °S

i SunpusmuEpue[Ial SUIdY ‘OIS M-S Jouasseiadng

uaunuwunysag AYdIPY2Y *f

(uapyasutpeyos uagad [autN) saulg

S66Y AJNSJ W JJOISHAA WIsSaLP Jut jeaedead Jap [yezuy ¢

(WONSISIUN WOIU J1AZIIP pIiM) U VIIATY 90TO

Sunqayraandaassep grund SunuydpRzaqIpPwese 7

JSWILISYASEIDISAUIOYD) ‘UISZIN A, 1P YoInp Swyeuyny ‘przuyasu]

d{ysSunypugs 1

YVvOIaTV

‘Sipurisaq Suam sasspmadgond U] IoyoesT I8][eNu0d Meqqy I9p yots Juresduepioa
uvaimeiadwo] uadupau tog -Sipuwissq Jiguw s1q Suom uspog WL ST JJOISMA Jo(]
JFMUI[} JIP U UII[BYIIA "6

USYQEISIYOISISG)) Y3l

UIISSEMA) UL SIPMYDEN 'S

1 €6 :T661

191661

UIBUIWJJOISHAIAL AIYIBIQIB IYINIIA uJ °L

neqasnuan) ‘sdey ‘[Yoy ‘Step

991998s3unpusmue)dney 9

ey Sy sIqg

uaduawpuesMIny YIIPNUYISY2IN( °§

UDOQIDA ‘Z661/L6 IN 19D ‘URIImZINYosuzZURY

Ul 901§ JoUdIYRJed raywitunsaq 10qI9A Ui Jaqn Junupiosop gewed £661 1010 NS
wafunwurgsag AYPIPYINY b

sourd)]

S66T AJNS Wl JJOISHIIAL WasoIp yiur djeredey Jap [Yezuy ‘¢

MO THDVIV OvTd ‘861D
Sungayaaaniiassepy gewad Sunuyopzaqlajaureted 7

“osa1puAsuInol g
lop Sunwwey ‘ziesuepozingy pun [9)goids uop Jogn Qwyewjny ‘pIZIGISYINBNEIoA

dfysBunyam ‘1

JOTHOVIV




UM ‘PLE-OLE ‘T 1/6Y ‘WIEM 1assem STT-mm3 sassemui L, Wit uizeny :(S661) T “ATYINNOA

ey ol

(5661

WHAMANNOQ'L) (JYTf | < Ua2ZSUSMGRH) SIPURISDq WANXe UIH{OGRIBA SUIS PUR WZENY PUIS JOSSTMPUNID
wy ‘uiZeny s[e Jne uapog WHRAIIGOI 1augy aul Istam NIZVYLY TAHLISIA NIZVELYTAJOYJOSISTA
pun NIZYdLVIAHLASAA puts uantjoqeisundeey uesdueiiaa UISSIARYIAAUIPOH
wouayoon pun uameradwa) uedupowr 19 pim neqqy 13qg Sipuwmiseq Sigrw uopog wi S wizeny
JPMUI() JIP Ul UNBYIIA 6

ua[AQEISIYDISIAG() AYIIS

UIISSEMIL) U SIIMIORN ']

18T £661

1 60€ ‘7661

160% 1661

UIBUDWIFOISHIIA IYIeIqIB ayaIap U] °L

U[ONUZINYISUDZUT]]J USIIPUE I UOIIBUIQUIOY Ui PIZIQISY[EI0 L S[E YNt ‘ST

1a3s3unp iney -9

(§661/L6 IN 190€)

1qnepa vyy8y ¢*0 uoa efuswsSunduLiqsny aydIIYEl oure It Jea (661771 (€) 10QIBA WIAZ S19 6617007 WOA
BUAY S S19 6°0

uaduswpuesjny IPIPENUYISYIING °§

o

“($661/005"IN 1D ‘seziesed[omuzInyosuazueld sap Sunispuy)
uaqoyadne uENRUZINYOSUSZURYJ USSNIEYUIZENE |7 UOA SunSSEINZ SIP G661°SOPO IBNWESYUAL 1AM

9pINMm $310GISAUIZENY Sop SuniEyld 107 “UApIom uagqoyadine JousiyaLeas3unssuIaA USp YIINP p66T 33GOR0
wi yoopal puis BunuUpIoIdA 13531p UIBUNMILNSAY UIPURRONAG UIZENy g ‘UA0QIA ‘T661/L6 IN 18D€
‘UERIUZINGISUIZUEYJ Uf 93J01S ISYDILIYEYSS JaIwnsaq 10GI9A UIe 1oqn Sunuprosd gewsd $661710'10 WSS
uaBunuiunsag aYdIPYIIY 'p

autay]

S661 AJNSA Wi JOISHIIM Wasaip it sjesedeig 13 jyezuy ¢

Z~N<E.<4>mo~_m0m~mma 9¢zd ‘v610

NIZVYLVTAHLASId £ ‘€610

NIZVYLY v£2d T61D

Jungaysaandrassesy gewad 3 Y>13zaq, 1.7 &4

19WWMAYISIFINASOI0YJ ‘UIIZINA PUR I1DNE[E Y2INP AWYRUIAY *PIZIGISH

dAysBunypaipp 1

NIZVHLV

"U3}JOISISSEMUIYOD] USLISLIOYO USp Nz uaJgyad

AJJOISHIA SPIRE "UBIPIRIC] SEp IS ULIP[Y UoA Njoquraundnel "93j0IIIM Auassisiad wanxg
Hamui() J3P Ul UIEYIIA °6

ua|[aquISIYDISIaq) AY2IS

WIISSEMID) Ul SIPMYIEN ‘8

UapUEYIOA uaqeduy suiey

u2BuawjJOISHAIAN IYoRIqIS JYINIIA U] °/,

usBuigpeydsuopog uoa Sunjdwipag nz Sunpuamureuspog ‘Bunipueysqindees
aigadsSunpusnuridneyy -9

Ty/8y ¢ $Iq §*Q ‘UUp[RLJ pun uuply

uafuswipuesyny YPdIPIIUYdISYoIn( ‘s

*J9UYDISZIAA [PRIWZINYISUIZUE]Id

a3n[EyUUPRIP 9 YOOU  SIUYOISZISA[STIWZINYISUIZUR(]J UAYOIMIY Wil uaresm (661
'U3I0QIRA ‘T661/L6 IN TEOE ‘UPRILZINYISUSZUE(J Ul S}JOIS JOYOHREIoS

JWWNSSQ JOQI2A U 1ogn SunupioloA gEWed UUPRIQUHPIY I8! T661'TO0T 18
uafununupsag IYPIPYPSY 'p

"aurey

S66T AINS WI JJOISHIA Wasap jpul Aeredead 19p [ezuy ¢

NIYATHIA 9674 ‘NIYATY 1184

NN TIIA/NTEATY 997D

Sungayaaan8rasseps gewad SBunuysazaqiojouwesed g

‘Funynmyiduls)y pun -gelj Jiu ‘przndasu]

dysBunsjam ‘1

NR—IATHA/NINATVY




‘Gipumsaq Biuam Josspmadyatld vl ‘Sutied uspog Wi IBINGON

‘neqqy Jojjaigonjiut puadatmio “Sipuglseq Sigyul siq Sruam uapog wi

jaMuI] J9p Ul UN[EYIIA 6
uaf[egeIsIyoIsIaq ) YIS

UIISSEMIO) Ul SIIMYIEN ‘8

10€ daIsg-{udxowold 4661

1 §'6 IS-[IuAXowoIg €661

180 :Z[es-[uAxowolg y661

110 z[es-fludxowolg (€661

waBusuzyossHIAL NYOeIqaB JYdLIdA ug L

EI RS EREY)

a1qadsfunpusmuerdne ‘9

eu/81 $5°0 519 LT°0

wodusmIpuEAINY AYIIPNUYISYIIN( S

JIOISNIIM -NSd Jouasselagny

uaSunurusaq aYIIIYIIY P

(Sunjdwpxeqinenyup} InZ [PNIN) USQRIS

S66T AJNSA Uil JJOISIHIIA Wasafp N deredgid 13p [YLZUY ¢

YFLSA-TINAXOWOHYE 07O
Sunqay1asniiassep gewsd Sunuydazaqrajawresed -7

IOWUIYAsaYIEASOI0Y JONBIG 1P YoINp SUIYEUjny ‘pIzIqIaH

dfysBunspaip 1

TINAXONOY¥Y

-S1pupisaq Jassempuiun Wy “1oyors] ID[PHUSI0 [Iqowyooy pun Sipugiseq Sigeut uapog wy
P[] JIP UL UI[BYIIA °6
Ua{[aqEISIYIISISG(]) AYSIS

UXISSEMID) Ul SIBMYDEN ‘]

19¢ Y661

11 €661

uaBuauIjoIsHIIA SIYORIqaS JYINIIA UY °L

U] ‘U9SQIF ‘Uauyog ‘ulajjoMEy] ‘apionen

aaigadsdunpusnueidney ‘g

By/3 7'7 §19 8°0

waduswipuesmyny IYPIPNUYISYdIN( *§

JIOISHI M -INSd Jousssejegnz,

wBununusag AYIAPYIY v

(Sunjdwpyeqinenjun) INZ JORIA) 1oMZ

S66T AINS Wi JJOISHIIAM UIasalp Jw djetedeag 1op [yezuy ¢

NOZV.LNAdd 002D

fungaysaandrassepy gewad Junuyorazaqiarowered 7

JSWILBYISAYIUASOI0Y ‘Ujazinipy pun godS ‘Jonplg yoInp aWyeujny ‘plzigioyjueyneydeN

d&ysBunyaip 1

NOZVINHL




Jie JE[IqOWUSpOg 2IS[INY Ul pun JIPUBISSq USPOY W IST UCINWOIQIOYD
[ J9P Ul UN[BYIIA 6

US[[3QEISIYOISISQN) YIS

UIISSEMIL) UL SIIMUIEN 8

1679661

152 :€661

ua3udLIIFOISHIAL IYORIGAS IYIYIIA U *L

neqasnuIan

ajerqads8unpusmueidney ‘9

ey/BYy ST 19 6.0

uaSuawpueMInyY YINIUYISYIINQ S

HOISYIIM-JNSd Touasse[agnz

wiunwumsag AYIMNIYIIY b

(Bunyduwrexoqineniun) InzZ [PUIA) SSulg

S66T AINSJ W JJOISHIIAA WasaIp Nul djeredely Jap [yszuy °¢

NOINNOYFIOTHO 987D
Sungayssayndsassep grwad Bunuydtazaqiajureled g

JOWWIYISIYIUASOI0YJ JoNB(H PUD U[SZINA, YoINp SWRUINY ‘PIZIqIoH

dA3sBunyaip 1

NOYNNOITIOTHD

‘uljruBIoyy

-p nz neQqy Jajjalqonjiu puadaimio Sipuwissq wanxa siq Sipumsaq uspog Wi ISt uoIMng
JPMUI[) 13D UT UIEYIIA 6

USJ[qRISIYIISIAG() YIS

WIISSEMID) Ul SIPMIYDIEN '8

uapueyIoa UaqeSuy Suy

waSuauLyoISHIIAL IYIeIqad JYINIIA UT L

NEqUId A ‘NBQISGQ ‘Opianan

aaqadsdunpuamuejdnely ‘9

BY/3Y 1 819 60

uoBuswpuBAINY SYPIPNUYISYIAN °S

‘s1aqequisSunsse[nzZ sap SUNIBPUasIYIIZIoA

yoImnp 1661 oRef wi A[ops sennuZInyasuszue]ld uedn[pyuoinng sauis Sunsswsi3anuy
Nz19] oy uasse(dfuz WOW  [UIUZINYISUIZUR{4  SSVEYUCIMNG PuIs YORUBISQ U]
uaSunuwiunsag YIIRYINY v

auray

$66T AJNS W JJOISHIIA Wasap J1w deredeid 1ap [ezuy ‘¢

NO¥NLANE £¥TO
Sungaytaandiassep gewod Sunuyopzaqiapweted ‘7

JOUWILDYISAYIUASOIOYJ ‘U[IZINAR I YoINp puadalmIoA swyeujny ‘piziqioH

dfysBunypup ‘1

NOUaLad




“Joyoea] Jo[jPnualod Sipurisaq Figew uspog wy

J3MUL() JIP U UINBYIIA 6

Ua[[3qRISIYDISIAG() YIS

UIISSEMI0) UL STaMYIeN '8

1€°¢ v661

16°€ '£661

UIBUIUGFOISHAIAL TORIGIB JYINHIOA U] °/,

apranan

a191qa8s8unpuasueydneyy ‘9

v/ 0'¢ 519 6'1

uaSupwIpUBMINY AYDINIUYISYIIN( °§

JOISHIIM-INS Jouasse[adng

uaBunwwysag 3YDIPYIY ¢

(Bunjydugyagineniup) 1nz [PNIA) saurg

S661 AINSd W1 OIS wasatp yu sjeredgay Jop [yezuy °¢
NOUNTOLIOTHD ++7O

Junqgaylaaindiassepy geurd Funuydrzaqrapuere] 7
JOUIIAYRSIIUASOI0Yd ‘JONR[G PUn U[SZIN A\ YDINp AUYBUINY ‘PIZIGIOH

dAysBuns{aipg 1

NOINTOLIOTHD

“[IQOUIWT UapOg W] "JJOISIASSEMUSJYOY] Jauiao[yo Jajuaisisiad wanxyg

IMUI[) JIP UT UI[EYIIA '

US[2QRISIYDISIAG() YIS

BIISSEMID) Ul SPAYIEN '§

UIpUBYIOA uaqesuy Uy

UISUIUIIIOISHIIA AIYIBIqaS JYINISA U] "L

‘Jzyasagura usqeyog pun usstowry uadad

UBpUIT JIUI UCHRUIqUIOY| Ul 086 HOOU YIIBIIRISQ Ul (O YHd §Ewas uaqeluy yoru spimm
2321qa3s3unpusmuejdneyy ‘9

=Y/ 11 519 ]

U2BUAPUEMINY PIPIUYDSYIIN( 'S

"UI0QIdA ‘T661/L6 “IN "19DE ‘UPNIWZINYOSUsZUL]

Ul 23jOIS JIoyoIpyEyed Ionummsaq joqlap ur Iagn Sunupiozop grwoed 7661°70°07 M9S
uaBunuIumsag AYdIIYIAY v

SOUIoY

S661 AINSJ Wi JJOISHIIAL WdsAIP Jut djeaedeld Jop [UeZuUY ¢

NVQIOTHD L9TD

gunqayradndiassep) geuwndd Sunuydnzaqrapwered 7

FunynimijiSura)y pun -sSuniyniag ‘-ges 3w ‘prznyasuy

diisSunynp 1

NVAQIOIHIO

|
|
i
|
|
|
!




“JayoLY] J9[[anuslod
“ZueISqRS JoYosIueSIo Ut USNEYSD USYOY 199 pun pEnyYonajuepog 103uusg ‘uainjeradwa],
uaSupaw taq yois jwesSuepos neqqy o Bipumsaq Aigrw siq Swom uspog wy
]3I JIP Ul UNJBYIIA *6

USJAGRISIYDISIAQL) YIS

UJIISSEMAL) Ul SIPMIPEN '8

1IT1p661

19°L €661

uaBuauLgjoISHAIAN 1YIRIqaS JYINIaA Ul "L

uaYyorjuasety ‘pueIUnID) 'SPIaNAD SIBN

ajaiqadsSunpusanueidney ‘9

By/8Y 0'6 519 €0

uafuawpueminy YONIUYISYIR( S

JOISYIM - S Jouasse[adnz

uadunurupsag aYoIPYIY ‘b

(Sunydurppqinesyun) Iz [aN1A) U3ga1S

SE6T AJNS Wl JJOISHIIA Wasatp s dyeredeag Jop jyezuy '€

VaWVYOIad 90¢d ‘6270
Bunqayasandasssess gewad Sunuyozaqiapwered 7

Sunjio)jeZ Jop SUNWWIH ‘UPZINAY PUn JNE(E Y2INp SWYBUINY ‘PrZigiagjnefyuetoenN
dA3sSunyup 1

VAIWVOId

“1aora Jo[[enuod ‘Sipupisaq Siuom uspog Wt ISt E.na:nxo
PMUI(] IIP Ul U[BYIIA 6

ua|[aquISIYDISIag() AY2IS

UIISSEMIL) Ul SIDMYDEN] ']

16T ‘7661

1T¢ €661

uaBUdULJOISHIIA IYOBIGID JYINIIA UT °

uosqig ‘sdey ‘srepy ‘optonen

ayigedsdunpuamueydney *9

ey/3N £ SIq D

uaSuawIpuEAIR Y AYAPHUYISYIING 'S

JJOISYTM-IAIS 1auosse[adnz

uaBunuruysag 3YNIYIAY p

(Bunydwigyaqinenyun) Inz [PIIA) saulg

S66T AINSJ W1 JJOISHIIAL WASAIP 3N djetedpld Jop [YeZUV 'E
NIZVNVAD £52d ‘8179

Sunqoayrsandrassepy gewad Sunuydpzaqasjoweled 7
IOUNAYASAPUASOIOY ] “U2ZInM AP YoInp pusdatmlon swyeuny ‘prziqiay

dAysBunyaim ‘1

NIZVNVAD




-[IGEIS UIASSEMID) UL IST QISOUL(] JayoeaT Jaferuatad “dipugisaq Sigpw s1q S1uom uspog ury

JJOMU) 1P UY UIBYIIA °6
UI[[RqRISIYIISIAQ() BYSIS

WIASSEMIL) Ul SIBAYIEN 'S

1role6l

waduawgjoIsHIM IYIeIqod IYINIIA U] *L
neqUIap pun ~1SqQ W ERIuzZIudsIauLm
eiqadsdunpuanueydney 9

ey/aY 67 s1q 61

uaSuswpuemny APIPHUYISYIIN 'S

uA0qIA ‘T661/L6 IN 1HDE ‘UPNIMZINYOSUSZUT]Id

ur opjolS Joydtryryed IGIUNUNSAQ J0GIdA U I3qN Sunupiorap gewsd ‘Te61°70°0T M9S

usfuntuwysag aYAIYIY v
oulay
S66T AINSJ Ul JJOISHIIAY WasaIp i djetedea 19p [Yezay °¢

gISONIA LYTD
Sunqgayranndiasse sy gewsd Sunuydezoquslaweled ‘g

Sun(1a3([o7Z 21p JuIuIay ‘BUMIIA JOPIZINISUL W PIZIGISH

d£ysBunjaip ‘1

(dIN@ FISONId

‘jne uspog

wi JBH[IQO 2YOY SUID USSIOM 3Z[BS UIS Pun JJOISNIM 10q “Sipumsaq Swam uspog ury

Jyamul) Jap Ul UIBYIIA 6
UB[QEISIYISIAq() YIS

UXISSEMID) Uf SIIMYIEN ‘§

167 P661

ISP ie66]

UISUIUIFJOISHIIAA INYOBIGIS IYINIIA UT °L

apianep

ajarqadsSunpuamueydneyy 9

(aqusreambeaines jne uagozaq) ey/3Y L7

wRSusWIpUBAINY IYNPRULISYIIN( 'S

HOISYI A -JNS Jouasse(adnz

waBunuruiysag aYdIIYIRY ‘b

(Gunydurpyaqinenuny Iz [PNIAD J91A

S66T AJNS Wi JJOISHIA WasaIp Ju deaedeld J9p yezuy ‘¢
dOY¥d¥OTHOIA 961D

Sungay1aandiassepy gewdd Sunuydnzaqiajueie] ‘g
JjoISSydn N ‘a[taluszueljd UsurIS S1p YoInp swyBNyY ‘P1ziqiol

d4ysBunyaip 1

(da-+'D dO¥IYOTHOIA




# . ot it BB e i = B T x>

s

‘jne uspog

Wi 1B 24Oy SIq IS[HIW JUID ISI9M UCINIJ "UIPIoM 131YIBGO3q UIpQq UaUNI0N 19g
pun D,67 > uainjeladwa], 12q puls uanezneqqy 2sofup Imesadura ], pun exSuydnauapog
‘ueuspog 1ep uoa Si3ugyge yreis yoopal Ist neqqy Iaq ‘Sipupisaq uspog wi ISt uoInI(
)2suUI) J9P UL UN[EYIIA 6

U3[[3qEISIYOISIAGN) YD1

WIISSEAMID) Ul SIIMUDEN 8§

1L'L¥661

18°C ‘€661

U TUIUIJOISYIIA DRI JYONIIA UJ *L

2z10ya81a17 {(uayag[] AZanuaF 1Yo GIIPJRYISIIMpLE]) PIZIGIay[eIo L
aa1qa8sSunpusmuerdney] -9

vy/3Y 0¢ S19 01 PIZIGIaYEIOL S[E ‘By/3Y 8°% 519 9°0

usSudtupuemyny AYPIPNUYISYIIN “§

JOISYM-INSd Jauassejdadny

udSunuiuIsag YPYIY v

(unjdwpyaqinenyun) Inz [SNIA ‘azigsurareizad$ 1nJ 9pIZIGIdH) 19IA

S66T AJNSd Wi JJOISHAIA Urasaip i aerederJ Jap [yezuy ¢

NO4NId 6v¢D
Sunqayraandrassepy gewad Junuydzaqiajawered 7

IOWIUISYASIPUASOIOY ‘U[IZINAL 1P Y2INP SWYRUINY ‘PIZIGIAYNEYNRION

dAysBunsyaip -1

Noamda

“39yora] J9j[anun0d Sipuriseq

Swoam uspog wy ‘ppuemadwin GESONIA Ul HOZ 13ZINY qeylouul plim JJOISYNM 1o
Hamui() JIp ul UNNBYIA 6

usf[eqeIsiydIsIaq) ayalg

UIISSEMIL) U] SIDMYIEN '8

UDpURYI0A UaqeBuY SuIaM

UISUIWIIJOISHIIAA, NYDBIqIS JYINIIA Uf °f,

SIBJAl ‘U[a]JOMEY ‘USSQIT ‘OpIaNeD

91qadsSunpuamue)dneyy 9

vy/3Y 5T S19 6]

uaduswrpueMIN Y aYIIMIUYISYIIN °S

"USI0QIA ‘T661/L6 IN 1D ‘UINIWZINYOSUIZUE{I]

Ul 93J03S JOYONIUR)Sd ISNUUWINSAG JOGISA Ul 13qn Sunupiorop gewad ‘76612007 M8S
WIBUNWIWRSIY AYOIPYINY b

auray]

S66T AINSJ W JJOISHIIA Wasalp w desederyg 19p [yezuy ¢

LV 1dDV-gadSONIA 8v7D

Sungoysaandasssepy gewad funmydazaqrazaweled ‘7

Sun{Lelf[aZ S1p WY ‘Fundim JSPIZNNAsUY I PIZIGIOH

dfysBunynip Y

LVLIOVIHISONIA




‘zueysqnssSuedsny aIp s{e 15t 12F1purisaq Yoou saysjam

‘pixodeopyoerdol sep 151 MjoqeIoUNdNEH JJOISIASSEMUIJYOY ISUILIOIYD 1ausisisiad wanxg
JPAUI) I3P Ul UII[BYI3A 6

US[[2qEISIYDISIA][) SYAS

WIISSEMAL) UL SIIMYIBN ']

uspueyioa uaqeduy sulay

uaSudUJOISHIAY IPYORIGIT IYINI2A U] *L

{ennusfunjpueyegindives

ajorqedsdunpuanueydneyy ‘9

BY/8Y b S €0

uafuswipuesIny PIPNUYISYIIN( 'S

‘JunpusmIap Ul “mzq

USSE[23NZ JYBU JYOIU 10QIa A USYDI[ZIasaT wop JoA uoyos uosem ajeredeiy a3njeysoyoridoy
‘ua10GIA ‘T661/L6 IN 19OE ‘U[NIWZINYISUSZURY

ur 901§ IoYOHIYEJoR IaWWsaq 10qieA ule Jogn BUnuplOIdA gRwLs 76617007 WOS
uadunurupsag AYNNYIY b

. uRy

S66T AJNSJ ™I JJOISNNA, WIasaip yu sexedeig 3op (yezuy °¢

YOTHOV.LdHH 897D

Sunqayisayndiassep gewad Sunuydazagqasjouresed *g

FunopmISeInoy pun ~gely W przoxasuf

dSysunspipm ‘1

YOTHOVIIIH

'NIIQTFIC $op J9UI0S] UIa IST ULIPUF JJOISIISSEMUI[YOY JaaLONYD 1udsistad wanxg
J[3MUL[) JIP UL UJ[EYIIA 6

US[[3QEISIYOISIaG) YIS

UXISSBMIL) UI SISMYIEN] '8

uspueyioa usqeduy oura)]

udBUIWIJOISHIIAA YILIGIT IYINI9A U] *L

Bunppueyaqindiees ‘asnewiyn usded Junipueyaquaydry

aj91qa3s3unpuanueidneyy 9

BY/3Y §°0 519 2°0

UIBudmIpUEAIN Y AYPINNUISYdIN( °S

“POUYDISZIOA [ONIUIZINYDSUIZUL]Y

oSueyUUPUD § Yoou  SIUYOISZISA[ONHUZINUOSUSZURLJ USYOIPWY W udrem 1661
"U910QI3A ‘TEG /L6 1IN “19DH ‘U[PBIUZINGosuSZUBR|d Ul

S1JOIS IayaILIYR)as INWWNSaq 10GI2A Y12 Joqn Sunuplon A gewag uupuy ist 7661°20°07 9V
wISunwuInsag YPIPYIY ¢

auay

§661 AJNSJ Wil JJ0ISHIIA Wasalp )i djeredeay 19p [qezuy °¢

NIJANH €1€4 ‘967D

Sunqaysavndaassesy gewdd Sunuydlazaqiajowiete] g

121959810 ISNBWYNAL

pun -plog use§ przpuopoy sje yone piAy SunnmiISieIuoy] pun -gRLy MU ‘prziyasy]
dAysBunyripg 1

NIIANA




i e e A R e b et o

‘neqqy Jaf[a1qonyiul Jajjauyos ep ‘Sipurmsaq Suom uspog wi
JaMuI[) J9p Ul UIBYIIA "6

US[[AqRISIYDISIAGT) YIS

UIISSEMA) Ul STOMYPOBN] '8

3 LY p661

166661

uaSuayJ0ISHIIAL 93YI8IGAS IYPHIIA Ul L

19GOIM7 ‘apIanRn

3191qa8sdunpuamueydnery -9

2y/8% 8°0 519 €°0

uaSuswpuesmny AYNPNUYISYI 'S

JIOISIM-INS Touasse(agnz

uafunuruiysag YdIPYIY ‘p

(Bunyduresiaqineniun) Iz (9NN} SY23g

S66T AINS WI JJOISHIAL WIsAP Jrut sjerederd sop (yezuy ¢
TINAXOI L8TD

SunqaysaamBiassesy gewald Sunuydzaqialdweied 7
Iowayasayiuisoloyd ‘SunyumyiSiNeIucy i prziqioy
d£ysBunyarpg °y

TINAXOI

‘JousydIoyoriuad 1st itjoquioundney] “JJOISHIAL 1usIsIad wonxy
HAMW) JIP Uf UARYIIA °6

US|[3qEISIYDISIAG() AYDIS

ULIISSEMIL) Ul SIPMYIEN 'Q

uapueyIoA uaqesuy aurayf

USUIJOISHIIAA NYOBIQIS JYSNIDA Uf °L

uagny ‘((annusSungpueyeqindiees) splanen
apo1qadssunpuamueidney ‘9

uspueyIoA usqesuy aurey]

udSudwpueMJN Y IYPIPNUYISYIINQ 'S

‘BunpuomIsA Ul 'mzq uasse[adnz

TSHI YOI 10QI9A USYIIZI9sed wap 10A UOYds uam djeredpld S8NIEY[0ZUQIO[YIBXSH
"U2J0qIaA ‘TE61/L6 “IN 1O URMUWZINYOSUSZUR]

Ui 2JJ0IS JOYONIYEIeS IOWWNSAq 10GI2A WIS loqn Sunuplolop grwed ge61'z00T RS
udBunwwinsag ayoPyYdY *p

autay]

S66T AJNSJ Wil JJOISHIA wrasarp 1 ajesedgld J9p [Yezuy '¢
TOZNAGIOTHOVXTH 20t 697D

Bungayraandiassepy gewnd Sunuydpzagaajuere g
FunjraoZ sop Sunwioy ‘przidunyg

dfysSamyaip 1

(9OH)TOZNITIO THO VXIH




194219 I9][2NUSI0d ‘USPIOM 19)YOBqOa] UaPEE USUNOOT) 15Q PUN D, ST > uarmeraduway
10q puts uayezneqqy AuABUEaA Sipugiseq Sigri s1q Syuom USPOF WL IS JJOISNILM 13(]
}FMWI() IIP U UAJBYIDA 6

US|[2qRISIYDISIAq(] Y3

UIISSBMAL) Ul STaMYIEN '8

1 8¢ ‘¥661

1££€661

ua3uaullJoISHIIAL IYOBIQIB JYINISA U] *L

aplanan

aigedsdunpusnuerdneyy ‘9

ey T siq |

uafuswipue ANy IYIIHUYISYIIRJ 'S

HOINHM-NSJ Joussse[a8nz

uadunununssg YINIYRY ‘P

Aw:EmEﬂuezahED Iz pPNty) Jung

S66T AINSd Wi JJOISHIAL WS It djeedesd Jop [Yezuy ¢

NOYNLOYdOST 15T

Sunqgaysoaniiassep gewad Sunuydazaqrajawesed g

JOUNLIAYASIUASOIOU NEF PUR [9ZIN A YOIND SWYRUINY ‘PIZIGISH

dfjs3unyapm 1

NOYNLOYJOS]

*JJOISIaSSEMURIYOY JOLIBLIOND Iajualsisiad wonxyg

AL} 3P UL UIYBYIIA °6

USJ[qEISIYOISIag() SYIIS

WIISSEMIT) U] SIIMYIEN] "R

uapueyIoA usqeduy Uy

usSuauuyJoISIIA 2IOIqad JYaNIdA Uy *L

uafui[pgyosiazin uoa Sunjdweyeg inz Sunpusmuruspog ‘Sunjpueyaqindees
ajatqadsSunpuanuedneyy ‘9

UIPUBYIOA USQESUY UI0Y

UIBUAPUCMINY IYIPIUYISYIIR( °S

‘UDI0QIBA ‘26 1/L6 IN "[4O4 ‘U[anwzInyosuazued

ur 95j01§ 15Yo1YRIeS IoJUNLNSIq 10QI9A UG Joqn Sunupiorsp guwsd 76617007 1SS
uaSunuuInsag aYIIPYINY *p

Uy

S661 AJNSJ Wil JJOISHIIAN WAsaIp jui djeredesg 1ap [yezuy g

NIYAOSI Ligd

Sungayaadndiassepy gewad Sunuydrezaqiojaurere] ¢

‘SuntiaiiSwaly pun -ges MU ‘przuyssuy

dA3s3unyam 1

NI3daosI




“IOYIBI JB[[AUDI0J "UIIHEIO[YII(]
-p*E SEp 151 NJOQRIAN IMsBuydIM Sipuplsaq Jossep pun uopog wil ISI JOISYIA J3Q
}amuur) I9p Ul U[BYIIA °6

US]{aQTISIYOISIA]() Y21

UIISSRMI) UL SPMYIEN '8

V€L 1661

121 iE661

waSudUJOISHIIAM NYIEIqId YA UL L

USWN[QUSUUOS ‘SIRJA ‘U[3JJOLIEY] ‘NeqasnuIan ‘oplonan

ajaqadsdunpuamuerdneyy 9

By/3Y £°E 519 60

usfuatpuEMINY IYOIIPIIYISYIING 'S

OIS - NS Jouassejadnz

uaSunuruiysag YdIPYIIY v

(Sunydwrgeqineniun) Jnz [SHIA) Juld

$66T AJNSd W1l JJOISHIIAN Wasa(p N peredesd I3p jyezuy °¢

NOINNITZSTO

Sungoyaandiassesy gewad Sunuydrazaqiapwered 7

TOWWAYISIPULSOIOY ‘JONEIG PUn U[SZInM YoInp SWYeUny ‘piZiqioH

dAysSunyup ‘1

NOINNI'T

-SIpuRISaq JASSEMPUNID W] "USpog Wil USAZNEqqy 1P YOI UazInylaa

uamjeiaduia], yoyoy 19g *Is1 SIPUBISSq WANXS USPOY WI 1ap ‘JJOISIASSEAMUS[YOY JOUSLIO[YD
J[9MWY) JIP UI UA[BYIIA °6

ua[{aqeISIYDISIagy) YIS

UIISSEMOD) Ul SIRMYIEN "8

¥ 21 7661

vl €661

1L1:T661

16T 1661

UABUBUIIJOISHIIA SIYORIQIB IYINIdA U] °L

(Sunpueyaqindyees) sdey

3jqadsdunpuomuerdney] ‘9

e8NS 1S9 Z10

wafuswpteA N Y AYIPHUYISYRIN S

“UaPIaM JapUIMIoA NeqIsYdY wit Sunjpueyaqinglees

uoyolqIomsd  Inz  Inu ‘Ze61/L6  CIN 19D ‘upnluzinyosuszuepd Ul 3jjoig
PYPIIYE)eS JURUNSaq J0QI9A U Joqn Sunuploisp grwad ‘uepul JIep g661°70°0C AV
uaBunwmysag AYINYIY b

(fenius3unjpueyoqingiees) saulg

S66T ATAISI WIE JJOISHIIAN Wasatp Jnu sjeaedeay 3op yezuy g

NVANIT $6T1 ‘T0TD

Sunqayraaindiassess gewas Sunuydazaqrajeweted T

SunynmyiSwaly pun -iISpEIN0Y -)ISgeRI I przayasu]

d&ysSunyaim 1

(HOH-VININVD) NVANI'T




“wdDW Sep 151 Hjoqeiswidney "19Yea I9jjaNusI0d ‘USINEsuoqIeIAXOUYd
uazopur jnu  Sunjpueyaqiop  19q OSUSQH  J3UNAYISAq  nBqqy  19p  pIM  suspog
sop 1eyadsyeySnyonad wayoy tog Sipueiseq siq Fipumsaq 3rusem uapog wi st gdON

}PMuI[) 2P UT UN[BYIIA 6
USTIRQEISIYDISIAG() AYRIS

WIISSEMIL) UL SIIMYPIEN ']

1E1 7661

1¢1:£661

uaduatugjoISHIIAL AYORIQIS IYaRIdA U L
uasqIy

aptqadsdunpuarueldneyy ‘9

eq/8y p'e s1q L]

uaSuawpueMIny APUYNMPSY2IN °S
JJOISMUM -JNS TouasseaBny
uvagunurunsag AYIPYIIY b
(Sunjdwrgxagineryus) Inz [PHIA) saulg

S66T ATAIS U1 JJOISHAIAN ISP Jiut apesedeld 1ap [yezuy °¢

GO LOES “TYTO
gunqaytssndiasse )y Yewod Junuydiezagrajourered -z

JJOISSYON AL ‘opaIuRZURY auni3 1p 13qN SWYEUNY ‘PIZIGISH

dfysGunyap 1

4dON

‘13438 19{{enU310d 1nEqadqe [[SIqON{IU JOSSEA

Wi pIm JOISIA 12(T (% 01 < Heysn uayasiedio wiouls 1og neqqy 19na30z1an) suapog
sap Jjeyan uayosweSio woa JiBupyqe MIwis yone IS neqqy 1oQg -udInpsuoqresAxousyd
udlapue  pUn V4D  Nul  Sunjpueyaqiop  leq  osudqg  1Swnopyosaq  neqqy
1op pitm suapog sap eyadsiay3nyonad woyoy tog Sipupiseq Sigew uspog Wi ISt YAOW
JPMUL() JOP Ul UIJBYIDA °6

UQ[12qRISIYOISIAG() AYSIS

WIISSEMIL) Ul SIPMYIEN ']

VLS p661

149 €661

UIBUIWIFOISHAIAL 22YoeIqad JyadjIap uf L

uasey ‘oplanan

aja1qa8s3unpusmuedneyy 9

e/ §T'T S €°0

udBuswipueMIny AYIIPINUYISYIIN S

JJOISNIM - NS Tsuasse]adnz

usBunurumnsag APWIYIDY b

(Bunydwrexaqineniun Inz PIIA]) 1914

S66T AINSJ W1 JJOISHIIAM URsatp jux ajesvdyly 1ap [yezay ¢

VdOW S¥2d ‘P0TO

Gungoyaasndiassesy gewad Sunuydlazaqrajawerey g

JJOISSUDN AL ‘S19IUSZUR]}J WOUDIS AIp Iagn unjeujny ‘prziqiol

dAysSunyaim 1

VdON




*JYOT] J3][3NUSI0 ‘Neqqy Jap Yois 11aSQzIoA

uaimusodwag uodupstu 1ag ‘Spumseq rggwr stq Suam udpog wi ISt JOISHIM I2Q
J|PMW(] JIP Ul UINRYIIA 6

US[[aqRISIYDISIAq() QYD

UJISSEMIL) UI SPPMYIEN 8

16£ v661

19¢ €661

udBuaWJOISHIIAL, NYORIGIT JYIYIIA UY L

asyoemadiyoy ‘sdey

ajaqadssunpuamuerdney] ‘9

'Y/3Y L1 51 €'0

uaBuWpUEMINY YDRIUYISYINQ 'S

OIS -INSd Jouasse(alng

uaSunwnsag IYNPYIY v

(Bunjdurgyoqinenjun) Inz [ORIN) sauly

S66T AJNS WI JOISHAA WISAIp JNut djeredpid 1ap YUY g

JOTHOVZVLEN 0084 £5TD
Bunqayraaniiassesy gewad Sunuydtezagquarpwere g

prziqIayneyneIoA

d&sSunyim 1

YOTHOVZV.LIA

‘neqQy I19]j31qonjIul 1ayssel Jasse i ‘jousydiAYIejN-Z-1014D-p sep ist ijoqeisundney

‘JUE UIpog Wi IEIIIGON SYOY SUIS USSIoM ‘OZJES SIp SIapuosaq ‘ddON 1neqadqe
TUSWE JYOIU JJOISNMIA\ 9P UM D01 1eun uameladusal tog usInpsuoqreoAxousyd
uosspue Juu  Sunjpueydqiop 19q osuaqg 131UNs[Yosaq neqqy Jap  pHm  suapog
sap 1eyeBsuexSnyonay wayoy rog -Fipuelsaq siq Sipupisaq Srusm uapog ull 1St ddOW
J[aMU) I3P Ul UIBYIIA 6

ua[|3quUISIYOISIag) Y31

WIISSEMIL) Ul SISMIIEN] '8

1 89T $661

168C €661

UISUAWIJJOISHIIAA IIYORIQIT JYINIIA UT °L

puejunIp ‘splonan

ajarqadsdunpuamueidneyy 9

ey/3Y L7 S1q §°Y

waSuswipuesny APIPIUYISYIIN s

JJOISNNM-INSd Jouasseedny

wBunwumsag 3YNPYIY v

(Gunydurgyeqinenyun InZ [SPIA) UNSN

S66T AJNSJ W JJOISHIIA WAsILP Jrur djeaedpld Jop [Uezuy ¢

ddOW 9¥2d ‘S0TD
Bunqayasandaassesy gewad Sunuysiazaqidpwered 7

JJOISSYON A ‘QJISIURZURYJ UounIS a1p 19qn SwyeWNY ‘PIZIGIOH

dfysSunsjaip Y

(dO¥IODTN) ddDN




f

‘1040807 JappPnualod Sipursaq Figew siq Swwom uspog wy
JIMU() JIP Ul UN[BYIIA 6

US[[2GRISIYISIAq() YIS

UI3SSEMID) U SPPMYIEN ‘S

19'Y P661

18°6 €661

udBUAUIII0ISHIIAN IYDeIqIT IYaNIIA Ul L

USUYOE IOPUOSISUT NEGISTUIAL) U[BJJOLT Y
aeiqadsdunpusmueyduey] 9

oYY G'T SIG 61

uafuswpuesiny YNNYISYIIN °S

OIS M NS Joussseadnz

uaBunurunsag Yy ¢

(unydurgyaqineniun) INZ [PIA) 1oMZ

§66T ANSd W JOISHIAL WASAP Nt djesedead 13p [Yezuy ¢

NOYNNOIHOLIIN §5TD
Sunqaysaaindaassesy gewad Sunuydpzaqraoweley 7

JOUILIBYASAYIUASOION ] ‘UIAZINAY PUN JONE[F YoINp SWELINY ‘PIZIGISYNeYNeIoA

d&ys3unyaip 'y

NOINWOIIOLAN

‘Bipueisaq Figew
I3SSEAA W “USPOY W [IQOUIWI] "JJOISIASSEMUSIY0Y JOMIBUOYD 1951purlisaq Wanxa uspog w
JPMUI[) JIP UY UIJ[BYIIA 6
US[[AQEISIYOISIAG) SY2AS

UIISSEMID) Ul SIOMYIEN '8

USPUBLLIOA Uaqe3uy suray

uaBudnIIjoISHIIAL IYOLIqad JYINIdA U *L

antusSunjpueyagindiees ‘sdeyf ‘nequisp ‘neqisqo

3)9tqadsSunpuamuednepy 9

oy/8y 9°0 19 70

wSuswpueAIny JYIPUUYISYDING 'S

“1yo1u ysopaf 1yaisaq

10QISASSUNPUIMIS A UIH "udsse[adnz 1y areredpid 93n|ByIoYdAXOYIaW puls YoIaLalsQ uf
usdununuysag YdMPYNY b

sautey

S66T AJNSJ WI JJOISHIAA WaSAIP yut djesedesd 19p [Yezuy ¢

JOTHOAXOHLAN ¥5TO

Sunqaysaazndrassesy gewad Sunuyopzagqidjoureley 7

SunymISINEIUN0Y pun -gely I ,Eﬁxomﬁ,

d&ysBunyaipm 1

JOTHOAXOHLINW




“Joyora] Jojenusiod ‘Fipurlsaq Sigrw s1q Susm upog WL ISt JOISYIIA, 1(T
JIPMUI() JIP Uf U[BUIIA "6

US[[3qRISIYIISII(} YIS

UIISSEMIL) UI SIMYIEBN '8

USpUEBYIOA UAqR3UY UL

uaBuDIJoISHIA YOI JyaIIA U]

opinRh

aqadsdunpuanueidoely °9

eyBY Sy SIQ G'E

wSuswpuEMINY AYINMIIUYISYINJ 'S

‘uassejadnz jyomu seredeld 93p[pYUOINXOISW PUIS YOIALIBISQ) U]
uaSunwwaysag IYdYIIY p

sau1ay]

S66T ATNSJ Ul JJOISHAIAN WIASAAP 1w djesedery J9p [Yezuy ¢
NOANXOLIN 95¢D

Bunqayiaayndaassesy grwad Sunuydzagrarewered 'g
ISURUDYISIPUASOIOY] ‘PIZIQISH

dfysBunyum 1

NOYNXOLAN

‘S1pupisaq puayaFom 1assep W “yue :.unom W JBM{IGOAL
2Oy 2UID ISIOM IO[YOE[OJAN "HOPUIWIA U2pag usuaoon ul pun SiSupyqe smersdwial
19p uoA WIEIS ISI neqqy Jaq ‘Sipuisaq siq Sipupisaq Sigpw uspog Wil ISt JOISYIM 1

J[oMuI) I3P UL UN[BYIIA 6

ud|laqeIsiyolsIaqr) YA

UIISSEMID) Ul SIMYIEN ‘8

3 101 ‘¥661

VLIT €661

U3 BUIWIIJOISHIIA IYORIGIT JYINIA UY *L

asyopmad|yo}] ‘uequy ‘ST

2)91qa8s3unpusmuedneyy ‘9

eu/3y S s1q 0’1

wfurmpueMIny YNPNUYISYIIN( 'S

JOISNIM-INSd 1ouasseelng

uadunurunsag AYIIPUINY P

(Bunydwpyaqinenyun Jnz [PRIA) Seurg

S66T AJNS W JJOISHIIA Wasalp 1w Nesedeiy 19p [yezuy g
MO THOVTIOLAN 1S2d ‘917D

Sungayranndiassep) geuad Sunuydiezaqisjowered -7
Sunjraifjoz Jop Sunwwoy ‘azueyd 1ap [RIUISY UIP JAqN JWYEUINY ‘PIZIGIANBHNCIOA

dfysBunyjup 1

JOTHOVIOLIN




“19yoTaT Ia|]anuS0d "JIpUrISaq uspog Wi It JOISHIM 1o
JPMWI) JIP UT UINEYIIA ‘G

UB[[aqrISIYIISIAG) YDIS

UIISSBAIL) UI SPIMYIEN 'S

uspueyIoA uaqesuy ourey]

uaSUdLJ0ISHIIAN IYoRIQIT IyaNIaA UT *L

azjouaiarz (uoyorl 91ZINUaT 1OIU YoIJeyosiIimpue]) PIZIQISy[eIo L
a3a1qadsSunpuasuejdney ‘9

ey/3Y 0gs1q 6

wafuawipue My AYAPIUYISYIIN( 'S

uosseadnz o1y YoIPUASQ UL puls ajeredpid S3N[EYUOINUON
usfunurwnsag aYNPYdIY

’ sauray]

S661 AJNS WI JJOISYIIAL UIGSIIp Ju djesedery 19p [yezuy °¢
NOYNNOW 85¢D

Sunqoyteaindassepy gewnd Junuyolazagqiapuwered ‘g
JOUILIAYDSIYIUASOIOY “UZINA JIP YOINP SWYEUINY ‘PIZIGIH

dAysBunynpg 1

NOIYNNON

“10YoraT Jaf[anuslog "1a80zIoA neqqy Iap ISt zuvisqng Iaydsiuedio
ue Jjeysn woSuwoed ww uspog uy Sipumisaq Sigpw s1q Fuom USpog Wt IST JJOISIA Jodd
Homui)) JOp Ul UIEBYIIA ‘6
S112qEISIYOISIAG) o:.u_w
UIISSEMIL) Ul SIIMYIBN '8
1T 'v661
129 :€661
uaBuauIJOISHIIA IIYDOBIGIS TYINIIA U] L
USWN{GUALUOS ‘IPIANID) ‘UI9JJOMEY ‘UaN0IRY ‘uduyog
ajarqadsSunpuamnuerdney -9
ey/3% 0'¢ 19 60
uaudmIpueMIn Y AYMNPINUYLISYN 'S
JIOISIM NS Ioussse[aSnz
waBunununsag AYdIPYNY p
(Bunjdwgyaqineniur] Inz [9RIN) sourg
S66T AJNS UN JJOISHIIA WS3IP Jiw djeredeay Jap [yezuy 'g
NOYNNITONON LSTO
Sunqayranndiassesy gemnd Sunuydpzaqiaswered 7
JOUIUBYRSAYIUASOIOY] ‘UISZINAL PUn JONE[F YOINP SWYRWNY ‘PIZIGIAYINeJueIop

d{isSunmpnm 1

NOYNNITONOIN




USPUBYIOA USUOHBULIOJU] autay
JaMuL[) J3P UT UIJRYIIA *6

U3[[2QERISIYOISISGN) YDA

UIISSEAMIL) UI SIMYIEN ‘8

111 v661

16716661

uASUIWIJOISHIIAL IYIBIIT JYaNIIA U] L

surdn ‘opranan ‘Siejy ‘UjajyouTY ‘Udsqig
a91qa8sdunpusmueydneyy 9

ey/3y ¢'es19 T

uafuswpuesny AYINIUYISYIIN( S

HOISYIM -NSd Joussseainz

waSununupsag PIPYIY 'y

(Sunydurgyaqinenjun) Inz [(duIN) ssulg

S66T AJNSd WI JJOISHIIAN Wasap Jui ajeaedyl 1op [Yezuy ‘g

SAVONHENO 8624 ‘097D
Sungoytaaindiassepy gewad Bunuydrezaqiarowered 7

JOUIIAYASIYIUASULDI0I ‘USZIN A 1P YOIND SUneuiny ‘pizigisH

dfysunyupm ‘1

TIVONITAO

‘S1purisaq uapog wIt ISt JJOISIA 19

JPMuI() JIP Ul UN[BYIIA G

U[[qRISIYOISISG[) YIS

UIISSEMIO) Ul STIMIPEN '8

uapueyios uaqeduy suley

UIFUIUIFJOISHAIA IYOBIqIS JyaxIdA U "L

“JopuamaBue USZIDMIBUIA Ul Ionenjunuswes usgos uajonIN
W UOPBUIQUIOY Ul PUN USJ33QIETSISIO Ul YOIALISISQ Ul ucIngaN apInm MONYAd ne]
azjoyasiorz

3ja1qa8sSunpuamueidneyy 9

vy/3y 65194 C

uafudtupueaIny dYNPIUYISYIIN( 'S

uasse[a8nz 1Yo YoreuasQ ut puts aerederd a8njgyuoingaN
uaBunwuiysag aYdIYIY ‘p

souray

$66T AJNSJ L1 JJOISHIAL Wasatp Jus aexedead 1op [yezuy ¢
NOANFHN 657D

Sungoysaandiasseps grwed Sunuydrezaqraleweied g
IoUIWAYASIYIUASOIOY ‘U[SZINAL STP YoINp Stiyeujny ‘Prziqiay

dfysBunsyam ¥

NOYNHIN




|
~
|
ﬁ
w
~
|
|
,
|
|
m
W
|
*
‘
|
W
|
,

“19YoRa 19]]2DURI04 ukndwolg

-[Adoxdoste(] pun NIZYdOdd-Ax0IpAH puts uanjoqeisundney "waugioa 11ozneqqy 1P ISt
uspog uouayoon pun uamessdura] uweBupatu g Bipurisaq siq Sipurisaq 31gpws uspog wyj
J[aMu(] JOp Ul UNJBYIIA "6

ua[[aqeISHOISIaq(] YA

UIISSEMIT) U SIPMYIBN] "8

1L'0 7661

18°0 €661

UIBUIWPJOISHIAA AIYORIGIS IHYIHIIA U] "L

SHIN[QUBLLOS ‘BUIAZNT ‘UJQAIM7Z “YONET ‘SIQINY “UOSqIT ‘UufefjouE} ‘UaoIey]
ajargadsSunpuasuerdneyy ‘9

TY/ER 0'E S190'1

usfuswpueAINY IYNPIUYOSYIIN( 'S

JIOISYHI M-S Jouasse[esny

uaBunwimnsag u__u:wsuum K

(Sunjdwrgsjeqinenjun Inz [ABIA) SaUIg

$661 AINSJ Wi JJOISHIIM WIsAp Nt yesedeay 19p (Yezuy "¢

NXYIAWOU ¥STd ‘617D

Sunqoay1s9indisssess gewed Sunuydiazaqaajowerey g

TOUWWSYSSIAPUASOIOY ‘U[IZINAL PUN -NB[g YOINp SWyeujny ‘Piziqiay

dAysBunyum 1

NAILINOAd

“1aYoBYT I3[{aNUa)od I3Mnajyosaq
neqqy 19p 1s1 Uspog ualysnay uf ‘Sipueisaq siq Sipupisaq Sigrwr USpog W IST JFOISEIA 2
HOMUI(} J3P UI UNBYIIA ¢

UB[[AqEISIYDISIAGL) SIS

UIISSEMIL) U] SIPMUDBN '8

194 661

168 '£661

uIBUIUIFFOISHIIAL IIYORIqoS JYIMIIA Uy °/

upajjouey ‘uasqlg ‘uauyoq ‘usuyoqelog ‘UsWN{qUIUUOS ‘SITIA ‘aplanen
a19tqadsdunpuanueidney ‘9

ey/BY TTSIQ 1]

UIBuamIPUBMINY IYDIIIUYISYIINRC 'S

JIOISI M -INSd fouassejeSaz

udSunuINSag AYIIIYINY p

(Bunjdwipyoqineniun) Inz [N sourg

S66T AJNSJ W1 JJOISHIA WRSAP J1ur jesedead Jop [YeZUY °¢
NITVHLIWIANE L4 ‘197D

Bunqoayroaniaassesy gewad Junuydpzaqiajamerey -7
IPWIaYSSUN|IgY| |97 ‘U[SZINAL PUR JJBjg YoInp SWYRUINY ‘PIZIQIoH

dAysSunmyup 1

NI'TVHLANWIANId




‘urzepuidioy)

-9-Ax0IpAH-p-JAuayd-¢ sep 1s1 ijoquieundney -Sipupsaq Fruam Iassep\ pun uspog w|
JaMUI) 13D Ul UN[BLYIIA 6

us[[aquISIYdISIaqg() YIS

UIISSEMIL) UI SIDMYIEN ']

119 p661

1811 €661

wdudWJOISHAIAL NYIRAQIT JYIHIIA U ‘L

JUIAZNT ‘93PYI0Y ‘[2GRIM7Z ‘asyoemadiyoy ‘sdey ‘SIBpy ‘aprann
2391q28s3unpusamueidney °g

euy/EY 61 819 8'0

wafuswpuEMINY AYIPIUYISYIIN( *§

JIOISHILM -AIS Touassefadngz

wdunwwsag YPIPYIIY p

(Bunydwipaqineniun) Jnz [SHIN) 191Q

S66T AJNSA W JJOISHIIA Wasasp Jui djesedeag 19p [qezuy g
d1lVATdAd 661D

Sunqgoylaandiassep) geweld Sunuyorzaqisjaweled ‘g
IWILAYISAUIUASCIOY ‘JNRIF SIP 19QN SwyeHnY ‘pIZIQIoyneJneyoeN

dfysBumynp "1

HLVAII AL

‘uuog ‘7T-11 A 0 ISy PURGIOANSHPU] ‘ZINYOSUSZURYJ

pun Z)NYOSIaSSEMaN) WNIOY (U] "JISSEAN Wi apunjjonfuzinyosuszuelld ((S661) “d “YALTOM
INJeINY 01

"ZUISISIad YOY S{RJUSGD JasseA) W 'Jne uspog Wi IBIIGON

ayoy aula Istam JJOISHIIA J9(] ‘Sipugiseq wanxs siq Sipupisaq uspog wi st uizedolg
JAMUIN) JOP Ul UJEYIIA 6

(5661 “YFLTOM)

178 10 < apunjag w61 uoAep ‘(MO unt yoryoesidney) apunjag aanisod p69 :puRYISIAQ
US[[3UISIYOISIAG() YIS [YDIALANSQ

UJISSEMIE) UI SIPMYIEN ‘g

uapueIoA uaqesuy auley]

uaBuduIJ0ISHIIAL IYORIqaS JYINIIA UL L

(apug[oSuyequasty

“oipld ‘9Fom ‘opupreSonsnpu)) usyoeld NZINUSE YO YoyyeyISUIMpUE] ‘PizIqIay[eloL
2191qa8s3unpuasursdney -9

BY/3Y € 519 §°0

usduswIpuEAMIN Y IYDINIUYISYDIN S

‘s1aqeyuIsFunsse[nz sop SunIEPHESSIYIIZION

yoinp 1661 2ayer wir aidjopie sajeredeld uaBneyuizedord uszid| sop SuniawmsiBanuyg a1
‘uassejadnz jyotu areredelq s8njeyuizedord puis yora1rnsQ ug

voSunwwnsag YPINYIAY Y

souiay]

S66T AJNSJ U1l JHOISHAIAN, Wasalp ut djeredpag Jop (qezuy °g

NIZVdOdd 0TTH

SunqaysaamBrassesy gewad Sunuydzaqrapswered ‘g

JOWWAYISIAYIUASOIOYJ ‘U[IZIN A\ SIP YJINP SWBUINY ‘PIZIGIAYINBNCIOA

d£ysSunyrip ‘1

NIZvVdOodd




“JNE IENIGOA SYOY ULS USPOg Wit 1SToMm
urzewng urzeuls-AX0IpAH-Z Sep 1t poquundneH Iws 19Zneqqy AP yols wadug|aa
uapog ueSn{eyuc) Ui SIapuoseq Sipuplsaq wanxa siq Sigew uspog wil IST JOISYIM 12Q
Jjemurf) J3p ul UI}[BYIIA ‘6

Ud[[3qeISIYDISIAGL) AYIAS

UIISSEMIT) UI SIMUIEN '8

18°€ ‘7661

18'C €661

uoBuauJOISHIIAN YIEIqad IYINIIA UL "L

us19aqpIy ‘(PEreds ‘SN ‘NUqIsqQ ‘REqUISA ‘15104

ajaiqadsdunpuanuedney ‘9

vy/3% Sy S1q § PlzigIeYTIo], S{E BY/3) §'y S14 0'

uaduawIpuEMIRY 2POYNIBYISYIIN( 'S

OIS M-S Jouasse]agny

uaSunurunsayg AYPIPYIY 'p

(3unydwpyaqineniu)) Inz [PRIA) SaUlg

$66T AINSJ Wi JJOISHIIAN IWASAIP Jur dededgay JIp [yezuy ¢

NIZVIIS LETH ‘S61D
Sunqayaaindrassesy grwad SunuydRzaqidjawered g

JOUIAYISIGIUASOIOYJ U[ZINAA SIP Y2INP SWYEBWINY ‘PIZIGISYINCJNBIOA

dfysBunyjnp 1

NIZVINIS

"1 $°0 8nnag s3uswiyjoisyaip yoeiqed
TYIA UL TE6T A HOISHMM-NS Joussse[aBnz ula 7661 SIq tem NOLAWNLOEIS
‘NOLTWNFDFS sep ist ijoqeiaundney
19YoeyT I9[[PNUSI04 [IqWIS YINUIsYISIyeM uapog Wi ‘Ioa Jyow uador] usqeduy 2jonfuoy]
JPAW(] IIP Ul UN[BYIIA °6
US|[AQEISIYOISIA][] SYRIS
UIISSEMIC) UL STIMIIEN '8
uapueyioa uaqeduy auray
uIBUIWJJOISHIIAL JYorIqad Jyayaap Ul °L
(uade[uesia[n ‘uayogly Azinuad Ioru Yo eyIsimpue]) prziqroyeo],
3131qa8s3unpusmueydoeyy ‘o
uspUBYIOA UAQESUY JUISY
udSuawpues Ny JPIPNUYISYIIN( 'S
‘1661
Iqef wi ASjope seuIwZINYdsuszuR)d UadnipyuIze|Aingas uazio) sap Sunistsidanuy 21q
"JIOISHI M - Sd 12USSSBIZNZ 1Yo YOTalIaISQ) U]
uaunuuunsag AYINPYY ‘b
sautey]
S66T AJNSJ W JJOISHAIA WIdSaIp Jur ajetedesg J9p [yezuy ‘¢
NIZVTALNYHS 9LT4 “TvTD
Bungayaaayndaassepy gewsd Sunuydezaqiapwesed 7
JOUNLIAYISAIUASOI0Y ‘UAZIN A\ S1P YOINP JUIYBUINY ‘PIZIGISH
dAysBunyaip ‘1

NIZVIALOGHAS




“1942e]

1ajanuatod urs st urzejfingiay Sipumsaq siq Sipupissq Sigepur uapog Wil ISt JJOISHIA FaQ

JPMU() JIP UL UIN[BYIIA ¢
U[[2qRISIYDISIAG() SYIIS

WIISSEMID) U] SIPMYIEN ‘8

12'9 1661

1¢°¢ ‘€661

uaBuaUWJOISHIIA YORIQIB JYINIIA U] L

UaSQIY ‘USUYOE ‘U[3JJOLIEY] ‘OpIaNSD) ‘SIEA
Ev_aowmw::vno%_.ﬁnsum 9

ey/d g1 s19 'l

vadudwpuesny YdUNIUYISY2IN( 'S

JJOISYIIM -N S Jouasseadngz

usSunwupsag aYNPYA ‘p

(Bungduesaqineniun) anz [PIMA) 1omZ

S66T AINSJ WE JJOISHIA Wasafp Jju djeaedesg op [yezuy ¢

NIZVIALNEYAL 9524 172D
Sunqaytaandassesy gewasd Sunuydiazaqidjoweied °7

IOUISYISAYIASOIOY ] ‘U[OZINAY PUN H[g YoNp JWYeuny ‘piziqioH

dKysSunyaip (¥

NIZVIALNTIAL

“Ioyoea] Jo[jaNujod "uAnnqral-AxoIpAH sep st joqeisundney

“Pa807I0A USpOg Wl NEqQY JOp Plim uapizsung Nur Sun[puEYSqIOA 199 pun deyaBiassem

suspurunsa ‘usmeradwa), sfupam yong Fipupsaq Sigpw uspog Wy IS JOISNIM JoQ

JAMUI[) IIP UY UINEYIIA °6
ud[aquEISIYoISIag ) YIS

UIISSEMID) U] SIOMYIEN ‘S

10 661

18°2 €661

uaSuaWIJOISHAIAN ANORIGIS IYIIdA m—u@b

usuYoq ‘UASQI ‘NEQISHWSD ‘UlRJjorre]
ajaiqassSunpuamuejdneyy 9

e S A ST

wduswpueAny IYDPIUYISYIN °§

JJOISHIL AL -ASd Jeuasse(aing

uaSunwusag 3YANNPYIRY *p

(Sunjdurgyaqinenjup] 10z PN lMZ

S66T AJNS W JJOISHIIAL Wasafp Hu djeredgid 19p [YEZUY °€

NAYLOGIIL SLTL “€9TD
Sunqay.1aaindiasseps gewasd Sunuyppzaqiapwered T

JOUIUBYISAPUASOIOY ‘U[SZINAL SIP Y2INP AWYBLNY ‘PIZIGIOYINEJNBIOA

d&ysBunypiipm 1

NAYLAGIAL




“I3YOeY JA|[aRUAN0J
‘upueIo[YIC-S'e 18t ujoqeisundney Sipupisag Bigew USpOg W ISL JOISYIM 137
JaMuIp) JIP Ul UNJRYIIA 6

US[[AGTISIYDISIAY() YIS

WIISSEMAL) Ul SMYIEN ']

16T 1661

10°€ €661

UISUAUIIJOISHAIAA YORIQIT JYIHIIA UY L

uaaaqpsg ‘sdey ‘uozueydiorz ‘nequisay ‘NeQISqQ ‘93[N ‘NEGISHUIdD
ajarqadsdunpuamuerdneyy 9

ey QTSI SL0

uadudwipuemyny Y PIUYISYIINQ *S

JJOISI M -INSJ Souasseafng

uaBunwmysag AYDIPYIIY ¢

(uanapuenzjid uadad (ann) w7

S66T ANSJ WI JJOISHIIAL WISaIp Nt ajetedgg Jap [yezuy ¢

NITTOZOTONIA §9¢D

Sunqaytasniuassess gewad Junuyorazaqasjoureie ] °g

IOWWIAYSSONA ‘PlZISUnpyeIucH

d{3sSunyap Y

NITOZOTONIA

‘Jne
N[O 28unad oule uspogd Wi IStoMm UIBIR[JILL "YO1[qQayle neqqy uap usuresdueioa uapog
Suayo01] ‘neqqy usp 1Sunapyosaq Sunpusmuy joyIapsIAy Sipupisaq Sigew uapog uif
J[B3MWI(] 3P UL UI[BYIIA G

UJ]9QEISIYIISIAG] YD

UIISSEMAL) UI SIIMYIEN ‘8

10'6T y661

16°€T 'E661

U23UAUYJOISHIIA FIYILIGIT IYINIDA U1/,

uauyoqelog ‘neqasnuan ‘3pialan ‘USWNIqUaUU0S ‘sdey 5104

aja1qass3unpuamueydneyy -9

BY/EY 7T 819 60

udduawpuEMIn Y FYPIPUYISYIN] 'S

JJOISHINM -NSd JouasseaSny,

uaSunuuisag YOMIYIY ‘b

(Funjdureyoqineniu) Iz [N 1oMZ

S661 AJNSJ W1 JJOISHIIAA Urdsatp Jtux djesedesd 19p [yezuy °¢

NITVANTIIYL v9TD

SungayraanSaassepy (ewad Sunuydpzaqrsjaurerey 7

JowwaysSun[1a)j|97 ‘PIZIGISYINeABIOA

d&ysBunyap 1

NITVINTATYL




VORSCHLAGE FUR NEUAUFNAHMEN: UNTERSUCHUNGS-

PROGRAMM GRUNDWASSER

Ubersichtstabelle

Bromacil
Carbendazim
Carbetamid
Carbofuran
Chloridazon
Dichlobenil
Dimethoat
Ethofumesat

ETU (Ethylenthioharnstoff) .
Hexazinon
Metalaxyl
Metamitron
Methabenzthiazuron
Metribuzin
Parathion
Pirimicarb
Triadimefon
Triadimenol
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VORSCHLAGE FUR NEUAUFNAHMEN: UNTERSUCHUNGS-

PROGRAMM FLIESSGEWASSER

Ubersichtstabelle

Bentazon

Bromacil
Carbetamid
Chlortoluron
Diazinon
Dichlorprop (2,4-DP)
Diuron

Isoproturon

Linuron

Metamitron
Methabenzthiazuron
Parathion
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Datenbanken
INTERNET: EXTOXNET (Extension Toxicology Network)

URL: gopher:/sulaco.oes.orst.edu/1 1/ext/extoxnet, Linkname: Pesticide Information Pro-

files, Filename: gopher://sulaco.oes.orst.edu/11s/ext/extoxnet/pips
URL.: http://ace.ace.orst.edu/info/extoxnet

E-MAIL: almanac@sulaco.oes.orst.edu, (um das Verzeichnis der Pesticide Information
Profiles (PIPs) zu bekommen ist folgendes Kommando erforderlich:"send extoxnet pips
catalog"), Hersteller: Oregon State University, USA.

HSDB (Hazardous Substances Data Bank), Host: DIMDI, Hersteller: National Library of
Medicine, Rockville Pike, USA. Diese Datenbank ist kostenpflichtig.
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EINZELAUSWERTUNGEN AUSGEWAHLTER PESTIZIDE IM GRUNDWASSER

G193 Anzahl der Anzahl der Werte < 0,1 pg/ Anzahi der Werte far
Desethylatrazin Werte gesamt <BG >BG <0,1pgh < 0,1ug/ >0,1ugh >0,5ugh
Burgenland 1274 806 114 920 354 86
Kamten 2320 1264 459 1723 597 74
Niederdsterreich 3939 2334 556 2880 1049 188
Oberdsterreich 2689 1061 175 1236 1453 224
Salzburg 831 462 281 743 88 15
Stelermark 2449 881 386 1267 1182 457
Tirol 1474 1067 259 1316 158 14
Vorariberg 710 461 216 677 33 0
Wien 490 219 55 274 216 47!
Osterreich 16176 8545 2501 11046 5130 1105
G192 Atrazin Anzahi der Anzahl der Werte < 0,1 pg/l Anzahl der Werte far
Werte gesamt <BG >BG <0,1ug/ <0,1ugh >0,1ug/ >0,5ug/
Burgenland 1273 1273 336 937 336 85
Karnten 2317 2317 234 2083 234 23
Niederdsterreich 3939 3939 897 3042 897 203
Oberdsterreich 2689 2689 1080 1609 1080 124
Salzburg 831 831 46 785 46 13,
Steiermark 2449 2449 917 1532 917 186
Tirol 1475 1475 66 1409 66 20,
Vorarlberg 710 710 23 687 23 1
Wien 490 490 154 336 154 19
Osterreich 16173 16173 3753 12420 3753 674
G194 Anzahl der Anzahl der Werte < 0,1 ug/ Anzahl der Werte fur
Desisopropylatrazin| Werte gesamt <BG >BG <0,1pgh < 0,1ug/ >0, 1pgA >0,5ug
Burgenfand 1274 1179 51 1230 44 5
Kamten 2319 2251 51 2302 17 1
Niederdsterreich 3038 3731 73 3804 134 14
Oberdsterreich 2689 2604 28 2632 57 5
Salzburg 831 786 37 823 8 4
Steiermark 2449 2175 197 2372 77 6
Tirol 1475 1456 16 1472 3 0
Vorariberg 710 696 14, 710 0 0
Wien 490 472 7 479 11 1
Osterreich 16175 15350 474 15824 351 36

Datenquelle: Wasserglteerhebungsverordnung BGBI.Nr. 338/91
Wasserwirtschaftskataster/BMLF

Amter der Landesregierung

Auswertung: Umweltbundesamt

Stichtag fur die Auswertungen: 11.1.1996




EINZELAUSWERTUNGEN AUSGEWAHLTER PESTIZIDE IM GRUNDWASSER

G195 Anzahl der Anzahl der Werte < 0,1 ugft Anzahl der Werte fur
Simazin Werte gesamt <BG >BG <0,1ugh <0,1ugh >0,1ug/l >0,5ug/
Burgenland 1274 1260 5 1265 9 4
Kérnten 2319 2281 30 2311 8 Of
Niederdsterreich 2196 2172 5 2177 19 5
Oberdsterreich 2689 2673 [3] 2679 10 0]
Salzburg 831 723 100 823 8 [
Steiermark 2449 2394 42 2436 i3 1
Tiol 1475 1442 33 1475 0
Vorarlberg 709 694 15 709 0
Wien 489 487 2 489 0
Osterreich 14431 14126 238 14364 67 16
G220 Anzah! der Anzahl der Werte < 0,1 pgA Anzahi der Werte fir
Propazin Werte gesamt <BG >BG <0,1ug/ <0,1ugh >0,1pg/l >0,5ug/l
Burgenland 1274 1254 14 1268 1
Karnten 2320 2247 73 2320 0 0
Niederésterreich 2197 2172 2181 16 6
Oberdsterreich 2689 2684 2688 1 0
Salzburg 831 801 30 831 0 0
Steiermark 2449 2413 35 2448 1 0
Tirol 1475 1449 26 1475 0 0
Vorarlberg 709 696 13 709 0 0
Wien 490 487 2 489 1 0
Osterreich 14434 14203 206 14409 25 7
G216 Anzah!l der Anzahl der Werte < 0,1 pg/t Anzahl der Werte fur
Metolachlor Werte gesamt <BG >BG <0,1ugN <0,1pg/ >0, 1pg/l >0,5pg/l
Burgenland 1272 1252 7 1259 13 2
Karnten 2320 2311 4 2315 0
Niederésterreich 2197 2188 6 2194 3 0
Oberbsterreich 2689 2673 6 2679 10 4
Salzburg 830 829 1 830 0 0
Steiermark 2449 2337 74 2411 38 18
Tirol 1474 1471 1474 0
Vorarlberg 709 706 3 709
Wien 489 485 486 3
Osterreich 14429 14252 105 14357 72 24

Datenquelle: Wassergitesrhabungsverordnung BGBI.Nr. 338/91
Wasserwirtschaftskataster/BMLF

Amter der Landgsragierung

Auswaertung: Umweltbundesamt

Stichtag fir die Auswertungen: 11.1.1996




EINZELAUSWERTUNGEN AUSGEWAHLTER PESTIZIDE IM GRUNDWASSER

G269 Anzahl der Anzahl der Werte < 0,1 Hg/l Anzahi der Werte flr
Hexachlorbenzol | werte gesamt <BG 2BG <0,1ugn{ <0,1ug/! >0,1ug/l >0,5ug/!
Burgenland 220 197 23 220 0 0
Karnten -
Niederosterreich 1742 1725 17 1742 0 0
Oberbsterreich 840 791 49 840 0 0
Salzburg 88 88 88 0 0
Steiermark 35 35 35 0 0
Tirol =
Vorarlberg -
Wien 178 178 0 178 0 0
Bsterreich 3103 3014 89 3103 0 o]
G200 Anzahi der Anzahl der Werte < 0,1 ug/l Anzahl der Werte fur
Bentazon* Werte gesamt < BG >BG <0,1pg/l <0,1ugh >0,1ugh >0,5ug/
Burgentand 336 318 1 319 17 9
Karnten 384 384 0 384
Niederdsterreich 177 167 1 168 9 1
Oberdsterreich 470 441 9 450 20 10
Salzburg 54 54 0 54 0
Steiermark 349 349 0 349
Tirol -
Vorarlberg 184 176 181
Wien 183 183 ¢} 183
Osterreich 2137 2072 16 2088 49 22
G229 Anzahi der Anzahl der Werte < 0,1 pg/l Anzahl der Werte fiir
Dicamba Werte gesamt <BG >BG <0,1ugh <0,1pg/ >0,1ug >0,5pg/
Burgenland 385 383 0 383 2 1
Karnten 240 240 0 240 0 0
Niederésterreich 641 641 0 641 0 0
Oberdsterreich 218 218 0 218 0 0
Salzburg 384 384 0 384 0 0
Steiermark 600 600 0 800 0 0
Tiro} 180 179 1 180 0 0
Vorarlberg 134 134 0 134 0 0
Wien 310 283 0 283 27 11
Osterreich 3092 3062 1 3063 29 12

R in sinzelnen Bundeslidndern nicht untersucht

Datenquelle: Wassergiitearhebungsverordnung BGBI.Nr. 338/91
Wasserwirtschaftskataster/BMLF
Amter der Landesregierung
Auswertung: Umweltbundesamt
Stichtag fur die Auswertungen: 11.1.1996 (*Ausnahme Bentazon: Stichtag 23. 9 1996)




EINZELAUSWERTUNGEN AUSGEWAHLTER PESTIZIDE IM GRUNDWASSER

G249 Anzahl der Anzahl der Werte < 0,1 ug/l Anzahl der Werte fir
Diuron Werte gesamt <BG >BG <0,1ug/ <0,1ugl >0,1pgA >0,5ug/
Burgeniand 141 141 0 141 0 0
Kérnten 386 386 o 386 0 0
Niederésterreich 378 372 0 372 6 0
Oberdsterreich 445 439 o] 439 6 o
Salzburg 66 64 0 64 2 0|
Steiermark 523 522 1 523 0 o}
Tirol -
Vorarlberg 40 40 0 40 0 O
Wien 180 174 1 175 5 0
Osterreich 2159 2138 2 2140 19 0
G266 Anzahl der Anzahl der Werte < 0,1 pg/l Anzahl der Werte flir
Aldrin u. Dieldrin | Werte gesamt <BG >BG <0,1ugh|  <0,1ug/l >0,14g/l >0,5ug/!
Burgenland 220 212 8 220 0 0
Karnten -
Niederosterreich 1742 1736 6 1742 0 0
Oberésterreich 840 833 7 840 0 0
Salzburg 88 88 0 88 0 0
Steiermark 35 35 0 35 0 0
Tirol =
Vorarlberg -
Wien 178 178 0 178 0 0
Osterreich 3103 3082 21 3103 0 0
G199 Anzahl der Anzahl der Werte < 0,1 pg/l Anzahl der Werte flr
Pyridate Werte gesamt <BG >BG <0,1pgl| <0,1ug/ >0,1ug/l >0,5ug/l
Burgentand 141 141 0 141 0 0
Kéarnten 386 386 386 0 0
Niederésterreich 179 172 1 173 6 1
Oberdsterreich 442 442 0 442 0 0
Salzburg 54 54 0 54 0 0
Steiermark 349 349 0 349 0 0
Tirol - 0 0
Vorarlberg 40 40 0 40 ] 0
Wien 180 173 4 177
Osterreich 1771 1757 5 1762 9 2

e in einzelnen Bundeslindern nicht untersucht

Daténquelle: Wasserguteerhebungsverordnung BGBI.Nr. 338/91
Wasserwirtschaltskataster/BMLF

Amter der Landesragierung

Auswartung: Umwaeitbundesamt

Stichtag far die Auswertungen: 11.1.1996




EINZELAUSWERTUNGEN AUSGEWAHLTER PESTIZIDE IM FLIESSGEWASSER

F234 Anzahi der Anzahl der Werte < 0,1 g/l Anzahl der Werte flr
Atrazin Werte gesamt <BG >BG <0,1ugn| <0,1ug/ >0,1pg/ >0,5ug/1
Burgenfand 154 91 15 106 48 15
Kérnten 245 129 108 237 8 3
Niederosterreich 491 257 129 386 105 16
Oberdsterreich 607 440 84 524 83 15
Salzburg 132 132 0 132 0
Steiermark 231 200 19 219 12 2
Tirol 251 245 5 250 1 0
Vorarlberg 125 93 32 125 0 0
Wien 88 73 1 74 14 5
Osterreich 2324 1660 393 2053 271 56
F235 Anzah! der Anzahl der Werte < 0,1 pg/ Anzahi der Werte f(r
Desethylatrazin Werte gesamt < BG >BG <0,1pgfl <0,1pg/l >0,1ug/ >0,5ug/
Burgenland 88 47 9 56 32 2
Kérnten 41 31 4 35 6 0
Niederdsterreich 351 234 103 337 14 0
Oberdsterreich 398 273 43 316 82 2
Salzburg 24 24 0 24 0 0
Steiermark 105 91 11 102 3 0
Tirol 144 142 0 142 2 1
Vorarlberg 125 86 39 125 0 0
Wien 56 52 3 55 1 0
Osterreich 1332 980 212 1192 140 5
F251 Anzahl der Anzahl der Werte < 0,1 ug/! Anzahl der Werte for
Metolachlor Werte gesamt <BG >BG <0,1ugh < 0,1pgA >0, tugh >0,5ug/!
Burgenland 155 135 9 144 11 4
Kérnten 246 241 3 244 2 0
Niederésterreich 492 487 2 489 3 0
Oberésterreich 607 597 6 603 4 2
Salzburg 132 132 0 132 0 0
Steiermark 231 223 5 228 3 2
Tirol 250 249 0 249 1 0
Vorarlberg 125 123 2 125 0 0
Wien 88 86 0 86 2 0
Osterreich 2326 2273 27 2300 26 8

Datenquelle: Wassergiteerhebungsverordnung BGBI.Nr. 338/91
Wasserwirtschaftskataster/BMLF
Amter der Landesregierung
Auswertung: Umweltbundesamt
Stichtag fiir die Auswertung: 11.1.1996




EINZELAUSWERTUNGEN AUSGEWAHLTER PESTIZIDE IM FLIESSGEWASSER

F236 Anzahl der Anzahl der Werte < 0,1 pg/l Anzahl der Werte fir
Desisopropylatrazin| Werte gesamt < BG >BG <0,1ugh <0,1pgn >0,1ug/t >0,5p0/
Burgenland 89 79 4 83 6 0
Karnten 41 39 2 41 0 0
Niederésterreich 351 335 7 342 9 0
Oberdsterreich 398 391 5 396 2 1
Salzburg 24 24 0 24 0 0
Steiermark 105 104 1 105 0 0
Tirol 144 144 0 144 0 0
Vorarlberg 125 123 2 125 0 0
Wien 56 56 0 56 0 0
Osterreich 1333 1295 21 1316 17 1
F237 Anzahl der Anzahl der Werte < 0,1 pg/l Anzahi der Werte fiir
Simazin Werte gesamt <BG >BG <0,1ug/ <0,1ugh >0,1ug/l >0,5pg/
Burgenland 89 88 0 88 1 0
Karnten 41 40 1 41 0 0,
Niederdsterreich 351 342 8 350 1 1
Oberdsterreich 398 391 6 397 1 0
Salzburg 24 24 0 24 0 0
Steiermark 105 105 0 105 [¢] [¢]
Tirol 144 144 0 144 0 0
Vorariberg 125 113 11 124 1 0
Wien 56 54 1 55 1 0
Osterreich 1333 1301 27 1328 5 1
F256 Anzahl der Anzahl der Werte < 0,1 pg/t Anzahl der Werte fir
Terbutylazin Werte gesamt <BG >BG <0,1ug/ <0,1pg/l >0,1ug/l >0,5ug/l
Burgenland 89 89 0 89 0 0
Kérnten 41 41 0 41 0 0
Niederdsterreich 351 345 4 349 2 0
Oberdsterreich 398 390 2 392 6 1
Salzburg 24 24 0 24 0 0
Steiermark 105 105 0 105 0 0
Tirol 144 144 0 144 0 0
Vorariberg 125 121 4 125 0 0
Wien 56 55 0 55 1 0
Osterreich 1333 1314 10 1324 9 1

Datenquelle: Wassergiteerhebungsverordnung BGBI.Nr. 338/91
Wasserwirtschaftskataster/BMLF
Amter der Landesregierung
Auswertung: Umweltbundesamt
Stichtag fur die Auswertung: 11.1.1996




EINZELAUSWERTUNGEN AUSGEWAHLTER PESTIZIDE IM FLIESSGEWASSER

Anzahl der Werte < 0,1 pg/l

Anzahl der Werte fur

F239 Anzahl der

240 Werte gesamt <BG >BG <0,1ug/ <0,1poh >0,1ugh >0,5ug/l
Burgenland a7 37 0 37 0 0
Kérnten 202 195 7 202 0 0
Niederosterreich 52 52 0 52 0 0
Oberdsterreich 126 126 0 126 0 0
Salzburg 112 108 1 109 3 0
Steiermark 126 123 3 126 0 0
Tirol 90 88 20 0 0
Vorarlberg n.u.
Wien n.u.
Osterreich 745 729 13 742 3 0

F240 Anzahl der Anzahl der Werte < 0,1 pg/! © Anzahl der Werte flr

Alachlor Werte gesamt <BG >BG <0,1pg <0,1ug/l >0,1pg/ >0,5ug/!

Burgenland 155 155 0 155 0 0
Kérnten 246 242 4 246 0 0
Niederdsterreich 492 489 2 491 1 0
Oberdsterreich 607 607 0 607 0 0
Salzburg 132 132 0 132 0 0
Steiermark 231 230 1 231 0 0
Tiro! 250 250 0 250 0 0
Vorarlberg 125 123 2 125 0 0
Wien 88 87 0 87 1 0
Osterreich 2326 2315 9 2324 2 0

F253 Anzahi der Anzahl der Werte < 0,1 pg/i Anzahl der Werte flir

Cyanazin Werte gesamt <BG >BG <0,1ugh <0,1ug/ >0,1pg/l >0,5pg/!

Burgeniand 89 88 1 89 0 0
Kérnten 41 41 Q 41 [¢) 0
Niederdsterreich 351 343 5 348 3 0
Oberdsterreich 398 397 0 397 1 1
Salzburg 24 24 0 24 0 0
Steiermark 105 105 0 105 0 0
Tirol 144 144 0 144 0 0
Vorarlberg 125 125 0 125 0 0
Wien 56 56 0 56 0 0
Ostetreich 1333 1323 6 1329 4 1

Datanquelie: Wassergitesrhebungsverordnung BGBI.Nr. 338/91
Wasserwirtschaftskataster/BMLF
Amter der Landesregierung
Auswertung: Umweltbundesamt
Stichtag fir die Auswertung: 11.1.1996




EINZELAUSWERTUNGEN AUSGEWAHLTER PESTIZIDE IM FLIESSGEWASSER

F275 Anzahl der Anzahl der Werte < 0,1 pgh Anzaht der Werte fiir
Terbutryn Werte gesamt < BG >BG <0,1pgh <0,1ug/ >0,1pg/ >0,5ug/1
Burgenland 89 89f. 0 89 0 0
Kérnten 41 41 0 41 0 0
Niederdsterreich 351 347 4 351 0 0
Oberdsterreich 398 394 0 394 4 2
Saizburg 24 24 0 24 0 o]
Steiermark 105 105 0 105 0 0
Tirol 144 143 0 143 1 1
Vorariberg 125 125 0 125 0 0
Wien 88 88 0 88 0 0
Osterreich 1365 1356 4 1360 5 3
F255 Anzahl der Anzahl der Werte < 0,1 ugi Anzahl der Werte flir
Propazin Werte gesamt <BG >BG <0191 <0,1ug1 >0,1po/ >0,5pgA
Burgenland 89 88 0 88 1 0
Kérnten 41 41 0 41 0 0
Niederdsterreich 351 347 2 349 2 0
Oberdsterreich 398 396 0 396 2 1
Salzburg 24 24 0 24 0 0
Steiermark 105 105 0 105 0 o]
Tirol 144 144 0 144 0 0
Vorariberg 125 125 0 125 0 0
Wien 56 56 0 56 0 0
Osterreich 1333 1326 2 1328 5 1
F245 Anzahi der Anzahl der Werte < 0,1 pg/t Anzahl der Werte fir
MCPA Werte gesamt <BG >BG <0,1ug/l <0,1ug/l >0,1pg/l >0,5pg/l
37 37 0 37 0 0
Karnten 202 200 2 202 0 0
Niederbsterreich 52 52 0 52 0 0
Oberosterreich 126 126 ¢ 126 0 0
Salzburg 112 108 0 108 4 0
Steiermark 126 126 0 126 0 0,
Tirol S0 90 0 90 0 0
Vorarlberg n.u.
Wien n.u.
Osterreich 745 739 2 741 4 0

Datenquelle: Wassergiiteerhebungsverordnung BGBI.Nr. 338/91
Wassarwirtschaftskataster/BMLF
Amter der Landesregierung
Auswertung: Umwaeltbundesamt
Stichtag fur die Auswertung: 11.1.1996




EINZELAUSWERTUNGEN AUSGEWAHLTER PESTIZIDE IM FLIESSGEWASSER

F254 Anzahl der Anzahi der Werte < 0,1 pg/l Anzahl der Werte fiir
Prometryn Werte gesamt <BG >BG <0,1pg/! < 0,1pg/ >0, tugh >0,5pg/l
Burgenland 89 89 0 89 0 0
Kérnten 41 41 0 41 0,
Niederdsterreich 351 349 1 350 1 1
Oberosterreich 398 397 0 397 1 1
Salzburg 24 23 1 24 0 Y
Steiermark 105 105 0 105 0 0
Tirol 144 144 0 144 0 0
Vorariberg 125 125 0 125 0 0
Wien 56 56 0 56 0 0
Hsterreich 1333 1329 2 1331 2 2

Datenquelfe: Wassargliteerhebungsverordnung 8GBI.Nr. 338/91
Wasserwintschaftskataster/BMLF
Amter der Landesregierung
Auswertung: Umwsltbundesamt
Stichtag fir die Auswertiing: 11.1.1996
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HSDB (Hazardous Substances Data Bank)







From: UBAO1::LIPOVITS 20-MAR-1996 14:08:02.02

To: SATTELBERGER
CC:
Subj: atrazin
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FILE 'HSDB’ ENTERED AT 13:59:29 ON 20 MAR 96

COPYRIGHT (C) 1996 NATIONAL LIBRARY OF MEDICINE

FILE LAST RELOADED: Jan 26, 1996

The Hazardous Substances Data Bank (HSDB), is a factual, nonbibliographic
database from the Toxicology Program of the National Library of Medicine.

It
contains information on toxicology and the environmental effects of

chemicals.
=> 1912-24-9
Ll 1 1912-24-9
=> dis all
L1 ANSWER 1 OF 1 HSDB COPYRIGHT 1996 NLM
CAS Registry No. (RN): *%x%1912-24-9%** HSDB
HSDB Number (HSN): 413
Last Rev. Date (RDAT): May 26, 1995

Update History:
Reviewed by SRP on 12/01/89
Complete Update on 05/26/95,
Complete Update on 01/18/95,
Complete Update on 12/21/94,
Complete Update on 09/08/94,
Complete Update on 06/29/94,
Complete Update on 03/25/94,
Complete Update on 08/07/93,
Complete Update on 08/04/93, field added/edited/deleted.
Complete Update on 01/20/93, field added/edited/deleted.
Field update on 12/12/92, 1 field added/edited/deleted.
Complete Update on 01/23/92, 1 field added/edited/deleted.
Complete Update on 06/14/91, 1 field added/edited/deleted.
Complete Update on 06/12/90, 75 fields added/edited/deleted.
Field Update on 03/06/90, 1 field added/edited/deleted.
Field Update on 01/15/90, 1 field added/edited/deleted.
Complete Update on 01/11/90, 70 fields added/edited/deleted.
Complete Update on 02/26/88, 9 fields added/edited/deleted.
Complete Update on 06/04/85

Chemical Name (CN): ATRAZINE

Synonyms (CN): 1,3,5-TRIAZINE-2,4-DIAMINE,
6~CHLORO-N-ETHYL-N’-(1-METHYLETHYL)~ **PEER REVIEWED**;
1~-CHLORO-3-ETHYLAMINO-5-ISOPROPYLAMINO-2,4,6-TRIAZINE **PEER
REVIEWED**; 1-CHLORO-3-ETHYLAMINO-5-ISOPROPYLAMINO-S~TRIAZINE =**PEER
REVIEWED*+*; 2-AETHYLAMINO-4-CHLOR-6-~ISOPROPYLAMINO-1,3,5-TRIAZIN
(GERMAN) *+*PEER REVIEWED**; 2-CHLORO-4-(2-PROPYLAMINO)-6-ETHYLAMINO-S-
TRIAZINE **PEER REVIEWED+**; 2-CHLORO-4-ETHYLAMINEISOPROPYLAMINE-S-
TRIAZINE **PEER REVIEWED#*x*; 2-CHLORO-4-ETHYLAMINO-6-ISOPROPYLAMINO-
1,3,5-TRIAZINE **PEER REVIEWED**; 2-CHLORO-4-ETHYLAMINO-6-
ISOPROPYLAMINO-S-TRIAZINE **PEER REVIEWED**; 2-CHLORO-4-ETHYLAMINO-6-
ISOPROPYLAMINOTRIAZINE *+*PEER REVIEWED#**; 6-Chloro-N-ethyl-N'-(1-
methylethyl)-1,3,5-triazine-2,4-diamine **PEER REVIEWED**; A 361
**PEER REVIEWED*+*; Aatrex **PEER REVIEWED**; Aatrex 4L **PEER
REVIEWED*+*; Aatrex 80W **PEER REVIEWED**; Aatrex nine-0 **PEER
REVIEWED**; ACTINITE PK **xPEER REVIEWED**; AKTICON **PEER REVIEWED*¥*;
AKTIKON **PEER REVIEWEDx*; AKTIKON PK **PEER REVIEWED#**; AKTINIT A
**PEER REVIEWED**; AKTINIT PK **PEER REVIEWED**; ARGEZIN **PEER
REVIEWED+**; ATAZINAX **PEER REVIEWED**; ATRANEX **PEER REVIEWED**;

field added/edited/deleted.
field added/edited/deleted.
field added/edited/deleted.
fields added/edited/deleted.
field added/edited/deleted.
field added/edited/deleted.
field added/edited/deleted.
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ATRASINE **PEER REVIEWED#**; ATRATAF **PEER REVIEWED**; Atratol A
**PEER REVIEWED#**; ATRAZIN **xPEER REVIEWED**; ATRED **PEER
REVIEWED**; Atrex **PEER REVIEWED**; CANDEX #**PEER REVIEWED=*x*;
CEKUZINA-T **PEER REVIEWED**; CHROMOZIN **PEER REVIEWED**; Crisatrina
**PEER REVIEWED*+*; CRISAZINE **PEER REVIEWED**; CYAZIN **PEER
REVIEWED**; Farmco atrazine **PEER REVIEWED**; FENAMIN **PEER
REVIEWED**; FENAMINE **PEER REVIEWED**; FENATROL **PEER REVIEWED**; G
30027 **PEER REVIEWED=**; Geigy 30,027 **PEER REVIEWED**; Gesaprim
**PEER REVIEWED**; GESOPRIM **PEER REVIEWED**; Griffex **PEER
REVIEWED**; HUNGAZIN **PEER REVIEWED**; HUNGAZIN PK **PEER
REVIEWED**; Inakor **PEER REVIEWED**; OLEOGESAPRIM **PEER REVIEWED=**;
PITEZIN *+PEER REVIEWED*#*; Primatol **PEER REVIEWED#*+*; PRIMATOL A
**PEER REVIEWED**; PRIMAZE **PEER REVIEWED**; RADAZIN **PEER
REVIEWED**; Radizine **PEER REVIEWED**; S-TRIAZINE,

2-CHLORO-4- (ETHYLAMINO)-6-( ISOPROPYLAMINO)- **PEER REVIEWED=**;
S-TRIAZINE, 2-CHLORO-4-ETHYLAMINO-6-ISOPROPYLAMINO- **PEER
REVIEWED**; Shell atrazine herbicide **PEER REVIEWED**; STRAZINE
**PEER REVIEWED*+*; TRIAZINE A 1294 **PEER REVIEWED**; VECTAL **PEER
REVIEWED**; VECTAL SC **PEER REVIEWED#**; WEEDEX A **PEER REVIEWED%*x*;
WONUK **PEER REVIEWED**; Zeapos **PEER REVIEWED+#*; ZEAZIN **PEER
REVIEWED**; ZEAZINE *+*PEER REVIEWED+**; 2~-Chloro-4-(ethylamino)-6-
(isopropylamino)-s-triazine *+*PEER REVIEWED**; EPA pesticide code
080803. **PEER REVIEWED**; Caswell No. 063. **PEER REVIEWED**

RTECS Number (RTN): NIOSH-XY5600000
Shipping Name/No. (CN): UN 2763 Triazine pesticide, solid, not

otherwise specified

STCC No. (CN): 49 216 66 Triazine pesticide (compounds and

preparations), solid (insecticides,
agricultural, not elsewhere classified,
other than liquid)

Molecular Formula (MF): C8 H14 C1 N5 **PEER REVIEWED**
Molecular Weight (MW): 215.68
Wiswesser Line No. (WLN): T6N CN ENJ BMY1l&1l DM2 FG **QC REVIEWED**
Related HSDB Records (CR): 2672 [DESETHYL ATRAZINE]
Character Count (CHC): 136820
Cl. NHPr-i
. : N . .
- C: . C-
N : . N
: C.
NHEt

Manufacture/Use Information

Manufacturing Method (MMFG):

REACTION OF 2,6-DICHLORO-4-ETHYLAMINO-S-TRIAZINE WITH ISOPROPYLAMINE
**PEER REVIEWED** [SRI]

Atrazine is prepared by the reaction of cyanuric chloride with one
equivalent of ethylamine followed by one equivalent of
isopropylamine in presence of an acid binding agent. **PEER
REVIEWED** (Sittig, M. (ed.) Pesticide Manufacturing and Toxic




Materials Control Encyclopedia. park Ridge, NJ: Noyes Data
Corporation. 1980. 63]

Composition (COMP):

... GESAPRIM 50 AND 80 WP (CIBA-GEIGY), WP (500 OR 800 AI/KG);
GESAPRIM 90 WEG, WATER-DISPERSIBLE GRANULES (900 G/KG); GESAPRIMAL,
LIQUID (40 G/L); GESAPRIM 500 FW, (CIBA-GEIGY), VECTAL (FBCLIMITED),
SC (500 G/L). WEEDEX A, GR. *+*PEER REVIEWED** [Worthing, C.R. and
S.B. Walker (eds.). The Pesticide Manual - A World Compendium. 8th
ed. Thornton Heath, UK: The British CropProtection Council, 1987.
361}

MIXTURES INCLUDE: AMEXINE (SOPRA), (166 G ATRAZINE + 400 G
BUTRALIN/KG); A-PLUS, WG (ATRAZINE + SODIUM CHLOROACETATE);

ATRATOL, (ATRAZINE + PROMETON (15:1); BELLATER, HOLTOX (SHELL), SC
(250 G ATRAZINE + 250 G CYANAZINE/L); BICEP, PRIMAGRAM, PRIMEXTRA
...(ATRAZINE + METOLACHLOR (1:1.3), (1l:1) & (1:1.5, 1:2); CANDEX
LIQ, (ATRAZINE + ASULAN (650 G TOTAL AI/L); CROPTEX ALLOY
(HORTICHEM), LIGNUM (ATLAS INTERLATES LTD), GRANULES (ATRAZINE +
DALAPON); FANOPRIM, (ATRAZINE + BROMOFENOXIM (1:1.3); FOGARD S
(SIAPA), GESAPRIM S ... WP (ATRAZINE + SIMAZINE); GESAPRIM COMBI ...
(ATRAZINE + AMETRYN (1:1)); GESAPRIM COMBI ... (ATRAZINE + TERBUTRYN
(1:1); GESAPRIM D (ATRAZINE + 2,4-D (2.5:1); LADDOK (BASF), SC (200
G ATRAZINE + 200 G BENTAZONE/L); LASSO ATRAZINE (MONSANTO), RAMBO
(SIAPA), (ATRAZINE + ALACHLOR); PRIMATOL AD (CIBA-GEIGY) (400 G
ATRAZINE + 200 G AMITROLE + 250 G 2,4-D-SODIUM); SUTAZIN (SIAPA), WP
(131 G ATRAZINE + 441 G BUTYLATE/KG); VERNAM ATRAZINE 10-5G (50 G
ATRAZINE + 100 G VERNOLATE/KG); ATRAZINE + AMITROLE; ATRAZINE +
AMITROLE + SIMAZINE; ATRAZINE + 2,4-D + SODIUM CHLORATE; ATRAZINE +
PROPACHLOR; ATRAZINE + SODIUM CHLORATE; ATRAZINE + TCA. DISCONTINUED
MIXTURES INCLUDE: HERBON LIGNUM, GRANULES (ATRAZINE + DALAPON).
**PEER REVIEWED** ([Worthing, C.R. and S.B. Walker (eds.). The
Pesticide Manual - A World Compendium. 8th ed. Thornton Heath, UK:
The British CropProtection Council, 1987. 36]

AATREX 80W, AATREX NINE-0 (WATER DISPERSIBLE GRANULES CONTAINING 90%
ATRAZINE); AATREX 4L, AATREX 4LC (BULK QUANTITIES OF 4L FORUSE BY
COMMERCIAL APPLICATOR USE), ATRATOL 8P (A COMBINATION OFATRAZINE
PLUS SODIUM CHLORATE PLUS SODIUM METABORATE), ATRATOL 80W (A
COMBINATION OF ATRAZINE + PROMETON), BICEP 4.5L (A COMBINATION OF
ATRAZINE + METOLACHLOR IN LIQUID FORM) ... CO-OP LIQ ATRAZINE (4
LB/GAL), CO-OP ATRAZINE 80WP, CO-OP ATRA-PRIL 90% DRY FLOWABLE
**PEER REVIEWED+** [Weed Science Society of America. Herbicide
Handbook. 5th ed. Champaign, Illinois: Weed Science Society of
America, 1983. 30]

Suspension concentrate; wettable powder; water-dispersible granules.

Mixed formulations: (atrazine +) ... bromoxynil ... amitrole,
amitrole + 2,4-D; amitrole + simazine; dichlobenil; diuron; diuron +
simazine; mecoprop + 2,4,5-T ... pendimethalin ... & many others.
**PEER REVIEWED** [Hartley, D. and H. Kidd (eds.). The

Agrochemicals Handbook. 2nd ed. Lechworth, Herts, England: The Royal
Society of Chemistry,1987.,p. A023/Aug 87]

Corporate Name (of Producer/Manufacturer) (CO):,

Ciba-Geigy Corporation, Hg, Saw Mill River Rd, Ardsley, NY 10502,
(914) 478-3131; Agricultural Division, PO Box 18300, Swing Rdat
I-40, Greensboro, NC 27419; Production site: St Gabriel, LA 70776
**UNREVIEWED** [SRI. 1989 Directory of Chemical Producers - United
States of America. Menlo Park, CA: SRI International, 1989. 827]

E I du Pont de Nemours & Company, Inc, Hg, 1007 Market St,
Wilmington, DE 19898, (302) 774-1000; Agrichemicals Department;
Production site: Axis, AL 36505 %*UNREVIEWED** [SRI. 1989




Directory of Chemical Producers - United States of America. Menlo
Park, CA: SRI International, 1989. 827]

Notes (NTE): :

Depending upon the crop or intended use, atrazine sprays may
beapplied preplant, preemergence, or postemergence, but before weed
seedlings are more than 3.8 cm (1.5 in) high with few exceptions.
These exceptions incl postemergent application for yellow nutsedge &
Canada thistle control. Premergence use is generally the preferred
method of application where it can be used. Under dry conditions, a
shallow incorporation may increase the degree of weed control. A
single lay by cultivation is sometimes useful to prevent ...
tolerant late season grasses from developing. Aerial applications
have been successful, especially when wet weather prevents the use
of ground equipment & in cases where tough terrain such as conifer
reforestation makes ground application impractical. ... Postemergent
application of wettable powder, the water dispersible granule or
liquified formulation of atrazine are usually made in combination
with a nonphytotoxic crop oil, crop o0il concentrate or surfactant.
Rates: Equivalent of 2.24-4.48kg/ha (2 to 4 lb/acre) are required
for selective weed control for most situations. Higher rates are
used for nonselective weedcontrol. Lower rates will effectively
control cheatgrass & mostother weeds in chemical fallow or rangeland
uses, & many commonannual broadleaf weed species. **PEER REVIEWED#*x
[Weed Science Society of America. Herbicide Handbook. 5th ed.
Champaign, Illinois: Weed Science Society of America, 1983. 31]

Compatible with other pesticides & fertilizers at normal application
rates. **PEER REVIEWED** [Hartley, D. and H. Kidd (eds.). The
Agrochemicals Handbook. 2nd ed. Lechworth, Herts, England: The Royal
Society of Chemistry,1987.,p. A023/Aug 87]

PREPN: GYSIN, KNUSLI, SWISS PATENTS 342,784-5 (1960 TO GEIGY), CA 55,
5552D (1961) ... ANDRISKA ET AL, HUNGARIAN PATENT 149,189(1962 TO
NEHEZVEGYIPARI KUTATO INTEZET), CA 58, 13972C (1963); MILDNER,
FRENCH PATENT 1,317,812 (1963 TO RADONJA KEMIJSKA IND),CA 59, 8765H
(1963). **PEER REVIEWED** [The Merck Index. 10th ed. Rahway, New

Jersey: Merck Co., Inc.,1983. 125]

Application (APP):

ATRAZINE IS A WIDELY USED SELECTIVE HERBICIDE FOR CONTROL OF
BROADLEAF & GRASSY WEEDS IN CORN, SORGHUM, RANGELAND, SUGARCANE,
MACADAMIA ORCHARDS, PINEAPPLE, & TURF GRASS SOD. IT IS USED ALSO IN
SOME AREAS FOR SELECTIVE WEED CONTROL IN CONIFER REFORESTATION &
CHRISTMAS TREE PLANTATION AS WELL AS FOR NONSELECTIVE CONTROL OF
VEGETATION IN CHEMICAL FALLOW. ATRAZINE ALSO IS USED AS A
NONSELECTIVE HERBICIDE FOR VEGETATION CONTROL IN NONCROP LAND.
**PEER REVIEWED** [Weed Science Society of America. Herbicide
Handbook. 5th ed. Champaign, Illinois: Weed Science Society of
America, 1983. 31]

Selective pre- & post-emergence herbicide used in asparagus,
forestry, grasslands, grass crops, roses. **PEER REVIEWED**
[Worthing, C.R. and S.B. Walker (eds.). The Pesticide Manual - A
World Compendium. 8th ed. Thornton Heath, UK: The British
CropProtection Council, 1987. 36]

Crisazina pre and early postemergence on African oil palm, bananas,
citrus groves, coffee, corn, pineapples, sorghum, sugarcane. **PEER
REVIEWED** [Farm Chemicals Handbook 1989. Willoughby, OH: Meister
Publishing Co., 1989.,p. C-28]

Consumption Pattern (CPAT):
96% AS AN AGRICULTURAL HERBICIDE FOR GRASSES & BROADLEAF WEEDS




(PRINCIPALLY ON CORN, SORGHUM & SUGARCANE); 2% AS A HERBICIDEO
ININDUSTRIAL & COMMERCIAL APPLICATIONS (IN RE-FORESTATION); 2% ASA
HERBICIDE FOR HOME & GARDEN USE (ON TURF) (1972). **PEER REVIEWED*x*

[SRI]

U.S. Production (USPR):
(1972) 4.31E+10 g **PEER REVIEWED** [SRI]
(1975) 3.7E+10 g (CONSUMPTION) ++PEER REVIEWED** [SRI]

U.S. Imports (IMPT):
(1972) NEGLIGIBLE **PEER REVIEWED** [SRI]

U.S. Exports (EXPT):
(1972) 9.08E+09 g **PEER REVIEWED** [SRI]

Physical and Chemical Properties

Crystal Property Desc. (CPD): ' _
WHITE, CRYSTALLINE **PEER REVIEWED** [Weed Science Society of

America. Herbicide Handbook. 5th ed. Champaign, Illinois: Weed
Science Society of America, 1983. 30]
COLORLESS POWDER **PEER REVIEWED** [Worthing, C.R. and S.B. Walker
(eds.). The Pesticide Manual ~ A World Compendium. 8th ed. Thornton
Heath, UK: The British CropProtection Council, 1987. 36]

Odor (ODOR):
Odorless **PEER REVIEWED** [USEPA; Health Advisories for 50

Pesticides p.48 (1988) PB88-245931]

Melting Point (MP):
171 - 174 deg C **QC REVIEWED** [The Merck Index. 10th ed. Rahway,
New Jersey: Merck Co., Inc.,1983. 125]

Corrosion (CORR): .
Noncorrosive #**PEER REVIEWED** [Hartley, D. and H. Kidd (eds.). The
Agrochemicals Handbook. 2nd ed. Lechworth, Herts, England: The Royal
Society of Chemistry,1987.,p. A023/Aug 87]

Specific Gravity (SPGR):
1.187 g/cu cm @ 20 deg C **PEER REVIEWED** [Worthing, C.R. and

S.B. Walker (eds.). The Pesticide Manual - A World Compendium. 8th
ed. Thornton Heath, UK: The British CropProtection Council, 1987.
36]

Dissociation Const. (DISK):
PKA= 1.7 @ 21 DEG C **PEER REVIEWED** [Kearney, P.C., and D. D.
Kaufman (eds.) Herbicides: Chemistry,Degredation and Mode of Action.
vVolumes 1 and 2. 2nd ed. New York: Marcel Dekker, Inc., 1975. 131)

Enthalpy of Combustion (HCOM):

-9,500BTU/LB= -5,300CAL/G= -220X10+5 J/KG **PEER REVIEWED** [U.S.
Coast Guard, Department of Transportation. CHRIS - Hazardous
Chemical Data. Volume II. Washington, D.C.: U.S. Government Printing
Office, 1984-5.)

Octanol/Water Dist. Coeff. (LKOW):
2.75 **PEER REVIEWED*%*

Solubility (SLB):
183 g/kg dimethyl sulfoxide @ 20 deg C **PEER REVIEWED** [Hartley,




D. and H. Kidd (eds.). The Agrochemicals Handbook. 2nd ed.
Lechworth, Herts, England: The Royal Society of Chemistry,1987.,p.
A023/RAug 87)

70 ppm in water @ 25 deg C **PEER REVIEWED** [The Merck Index. 10th
ed. Rahway, New Jersey: Merck Co., Inc.,1983. 125]

28 mg/1 water @ 20 deg C *+PEER REVIEWED** [Hartley, D. and H. Kidd
(eds.). The Agrochemicals Handbook. 2nd ed. Lechworth, Herts,
England: The Royal Society of Chemistry,1987.,p. A023/Aug 87]

12 g/kg diethyl ether @ 20 deg C **PEER REVIEWED** [Worthing, C.R.

and S.B. Walker (eds.). The Pesticide Manual - A World Compendium.
?gg edé Thornton Heath, UK: The British CropProtection Council,
7. 36]

18 g/kg methanol @ 20 deg C **PEER REVIEWED** [Worthing, C.R. and
S.B. Walker (eds.). The Pesticide Manual - A World Compendium. 8th
gg. Thornton Heath, UK: The British CropProtection Council, 1987.

]

10 g/kg octan-1-0l @ 20 deg C **PEER REVIEWED** [Worthing, C.R. and
S.B. Walker (eds.). The Pesticide Manual -~ A World Compendium. 8th
gg. Thornton Heath, UK: The British CropProtection Council, 1987.

1

52 g/kg chloroform @ 20 deg C **PEER REVIEWED** [Hartley, D. and H.
Kidd (eds.). The Agrochemicals Handbook. 2nd ed. Lechworth, Herts,
England: The Royal Society of Chemistry,1987.,p. A023/Aug 87]

28 g/kg ethyl acetate @ 20 deg C +*+PEER REVIEWED** [Hartley, D. and
H. Kidd (eds.). The Agrochemicals Handbook. 2nd ed. Lechworth,
Herts, England: The Royal Society of Chemistry,1987.,p. A023/Aug 87]

0.36 g/kg n-pentane @ 20 deg C **PEER REVIEWED** [Hartley, D. and
H. Kidd (eds.). The Agrochemicals Handbook. 2nd ed. Lechworth,
Herts, England: The Royal Society of Chemistry,1987.,p. A023/Aug 87]

Spectral Properties (SPECT):
Intense mass spectral peaks: 200 m/z (100%), 58 m/z (78%), 43 m/z
(61%), 215 m/z (57%) **PEER REVIEWED** [Hites, R.A. Handbook of
Mass Spectra of Environmental Contaminants. Boca Raton, FL: CRC
Press Inc., 1985. 256]
Intense mass spectral peaks: 173 m/z **PEER REVIEWED** [Pfleger,
K., H. Maurer and A. Weber. Mass Spectral and GC Dataof Drugs,
Poisons and their Metabolites. Parts I and II. Mass Spectra Indexes.
Weinheim, FederalRepublic of Germany. 1985. 337]

Vapor Pressure (VP): .
3.0E-07 mm Hg @ 20 DEG C **PEER REVIEWED** [Weed Science Society of

America. Herbicide Handbook. 5th ed. Champaign, Illinois: Weed
Science Society of America, 1983. 31]

Other Properties (OCPP):

HYDROLYZED TO INACTIVE HYDROXY DERIV BY ALKALI OR MINERAL ACIDS
**PEER REVIEWED#* [The Merck Index. 10th ed. Rahway, New Jersey:
Merck Co., Inc.,1983. 125}

CONVERSION FACTORS: 1 MG/L= 113.2 PPM; 1 PPM= 8.83 MG/CU M **PEER
REVIEWED** [Clayton, G. D. and F. E. Clayton (eds.). Patty’s
Industrial Hygiene and Toxicology: Volume 2A, 2B, 2C: Toxicology.
3rd ed. NewYork: John Wiley Sons, 1981-1982. 2774]

Safety and Handling

Hazard Summary (HAZS):
The major hazards encountered in the use and handling of atrazine
stem from its toxicologic properties. Toxic by all routes (ie,
inhalation, ingestion, dermal contact), exposure to this colorless




to white, odorless, crystalline substance may occur from its
manufacture, formulation, and use as an herbicide. Effects from
exposure may include skin irritation, shortness of breath, muscle
spasms, ataxia, anorexia, and genetic effects. Both the OSHAPEL and
the ACGCIH TLV for atrazine are set at a TWA of 5 mg/cu m. In
activities and situations where over exposure may occur, wear a
self-contained breathing apparatus and personal protectiveclothing
(rubber gloves and clothing made of cotton and cotton/polyester soil
resistant fabric are suggested). If contact should occur,
immediately flush affected skin or eyes with running water for at
least 15 minutes. Remove contaminated clothing and shoes at the

site. While atrazine does not ignite easily, it may burn with the
production of irritating and poisonous gases. For fires involving
atrazine, extinguish with dry chemical, CO2, Halon, water spray,
fog, or standard foam. Atrazine may be shipped via air, rail, road,
and water, in containers bearing the label "Poison". Atrazine should
be stored in its original container, inshaded, well-ventilated
areas, away from heat, sparks, and other sources of ignition. Small
dry spills of atrazine may be placed into a clean, dry, covered
container for later disposal (liquid solutions are first absorbed in
sand or other noncombustible absorbent). Use water spray to knock
down dust from a large dry spill. Large liquid spills should be
diked far ahead to prevent atrazine from entering water sources and
sewers. Before implementing land disposal of atrazine, consult with
requlatory agencies for guidance. **PEER REVIEWED*x

DOT Emergency Guidelines (DOTG):

Health Hazards: Poisonous if swallowed. Inhalation of dust poisonous.
Fire may produce irritating or poisonous gases. Runoff from fire
control or dilution water may cause pollution. /Triazinepesticide,
solid, not otherwise specified/ **PEER REVIEWED**

Fire or Explosion: Some of these materials may burn, but none of them
ignites readily. /Triazine pesticide, solid, not otherwise
specified/ *+*PEER REVIEWED**

Emergency Action: Keep unnecessary people away; isolate hazard area
and deny entry. Stay upwind; keep out of low areas. Self-contained
breathing apparatus (SCBA) and structural firefighter's protective
clothing will provide limited protection. CALL CHEMTREC AT
1-800-424-9300 FOR EMERGENCY ASSISTANCE. If water pollution occurs,
notify the appropriate authorities. /Triazine pesticide, solid, not
otherwise specified/ **PEER REVIEWED*x*

Fire: Small Fires: Dry chemical, CO2, Halon, water spray or standard
foam. Large Fires: Water spray, fog or standard foam is recommended.
Move container from fire area if you can do it without risk.
/Triazine pesticide, solid, not otherwise specified/ **PEER
REVIEWED=* %

Spill or Leak: Do not touch spilled material; stop leak if you can do
it without risk. Small Spills: Take up with sand or
othernoncombustible absorbent material and place into containers
forlater disposal. Small Dry Spills: With clean shovel place
material into clean, dry container and cover; move containers from
spill area. Large Spills: Dike far ahead of liquid spill for
laterdisposal. /Triazine pesticide, solid, not otherwise specified/
**PEER REVIEWEDx**

First Aid: Move victim to fresh air; call emergency medical care.
Remove and isolate contaminated clothing and shoes at the site. In
case of contact with material, immediately flush skin or eyes with
running water for at least 15 minutes. /Triazine pesticide, solid,
not otherwise specified/ **PEER REVIEWED*x*




Fire Potential (FPOT):
Nonflammable. *+PEER REVIEWED** [Weed Science Society of America.
Herbicide Handbook. 5th ed. Champaign, Illinois: Weed Science
Society of America, 1983. 32]

Fire Fighting Procedure (FIRP):

/Use/ dry chemical, carbon dioxide, or water. **PEER REVIEWED*=*
[Farm Chemicals Handbook 1989. Willoughby, OH: Meister Publishing
Co., 1989.,p. C-28]) '

Extinguish fire using agent suitable for type of surrounding fire.
... Use water in flooding quantities as fog. Use "alcohol foam" ...
Wear positive pressure self-contained breathing apparatus when
fighting fires involving this material. /Triazine pesticide
(compounds and preparations), solid (insecticides, agricultural, not
elsewhere classified, other than liquid)/ **PEER REVIEWEDx**
[Association of American Railroads. Emergency Handling of Hazardous
Materials in Surface Transportation. Washington, D.C.: Assoc. of
American Railroads,Hazardous Materials Systems (BOE), 1987. 692]

Avoid breathing dusts & fumes from burning material. Kee€p upwind.
/Triazine pesticide, solid, not otherwise specified, (compounds and
preparations), (agricultural insecticides, not elsewhere classified,
other than liquid)/ #**PEER REVIEWED** [Association of American
Railroads. Emergency Handling of Hazardous Materials in Surface
Transportation. Washington, D.C.: Assoc. of American
Railroads,Hazardous Materials Systems (BOE), 1987. 692]

Toxic Combustion Product (TCP):

IRRITATING HYDROGEN CHLORIDE & TOXIC OXIDES OF NITROGEN MAY BE
FORMED. **PEER REVIEWED** ([U.S. Coast Guard, Department of
Transportation. CHRIS - Hazardous Chemical Data. Volume IT.
Washington, D.C.: U.S. Government Printing Office, 1984-5.]

Personal Safety Precautions (PSP):

/NIOSH approved respirator/ ... goggles; rubber gloves. **PEER
REVIEWED** [U.S. Coast Guard, Department of Transportation. CHRIS -
Hazardous Chemical Data. Volume II. Washington, D.C.: U.S.
Government Printing Office, 1984-5.] ‘

The effectiveness of protective clothing as a barrier to penetration
of pesticides was studied. Thirteen commonly used apparel fabrics
were tested for transmittance of two pesticides, an insecticide, ...
and an herbicide, Atrazine, both in liquid form. Two types of knit
T-shirt fabrics, 100% cotton and 50/50 cotton/polyester were used as
secondary fabrics that absorbed pesticide solution transmitted
through the 13 primary fabrics. Transmitted pesticide was extracted
from the secondary fabrics and residue analysis performed by gas
chromatography. The amount of pesticidetransmitted varied
significantly among the primary fabrics. There was no significant
difference between the two T-shirt fabricsin the way they interacted
with the pesticides. The primary fabric showing the greatest
resistance to pesticide transmittance was a spunbonded olefin
(Tyvek) which is used to make disposable protective clothing. The
other fabrics, in decreasing order of effectiveness, were 100%
cotton, 50/50 polyester/cotton, 65/35 polyester cotton, nylon,
acrylic, and polyester. The type of fabric finish also affected
pesticide resistance, with a soil repellant finish providing the
best protection. Increased transmittancewas observed in 50/50 and
65/35 polyester/cotton fabrics which had a durable press finish.
/Data suggests/ that cotton and cotton/polyester soil repellant
finished fabrics provided excellent barrier protection toward ...
atrazine pesticide solutions. *+*PEER REVIEWED** [Raheel M; Journal




of Environmental Health 51 (2): 82-4 (1988)]

Other Preventative Measures (OPRM):
STAY UPWIND. USE WATER SPRAY TO KNOCK DOWN DUST. **PEER REVIEWED=**

[U.S. Coast Guard, Department of Transportation. CHRIS - Hazardous
Chemical Data. Volume II. Washington, D.C.: U.S. Government Printing
Office, 1984-5.] ' . _ .

Avoid contact with eyes, prolonged contact with skin, inhalation of
dust. Use with adequate ventilation. Do not contaminate food, feed,
or water supplies. **PEER REVIEWED** [Farm Chemicals Handbook
1989. Willoughby, OH: Meister Publishing Co., 1989.,p. C-28]

Only clean clothing ... should be worn & clothing should be changed
daily ... Adequate sanitary facilites & washing water should be
provided for workers to wash before meals. Smoking & consumption of
alcoholic drinks before & during the handling of herbicides should
be forbidden. Contaminated clothing should be removed immediately &
a hot bath taken if possible. Personal hygiene should be encouraged.
/Herbicides/ **PEER REVIEWED** [International Labour Office.
Encyclopedia of Occupational Health and Safety. Vols. I&II. Geneva,
Switzerland: International Labour Office, 1983. 1039]

If material not on fire and not involved in fire: Keep sparks,
flames, and other sources of ignition away. Keep material out
ofwater sources and sewers. /Triazine pesticide, solid, not
otherwise specified (compounds and preparations), (agricultural
insecticides, not elsewhere classified, other than liquid)/ Not
elsewhere classified. **PEER REVIEWED** [Association of American
Railroads. Emergency Handling of Hazardous Materials in Surface
Transportation. Washington, D.C.: Assoc. of American
Railroads,Hazardous Materials Systems (BOE), 1987. 692]

Avoid bodily contact with the material. ... Do not handle broken
packages unless wearing appropriate personal protective equipment.
Wash away any material which may have contacted the body with
copious amounts of water or soap and water. /Triazine pesticide,
solid, not otherwise specified (compounds and
preparations), (agricultural insecticides, not elsewhere classified,
other than liquid)/ **PEER REVIEWED#** [Association of American
Railroads. Emergency Handling of Hazardous Materials in Surface
Transportation. Washington, D.C.: Assoc. of American
Railroads,Hazardous Materials Systems (BOE), 1987. 692]

SRP: Contaminated protective clothing should be segregated in such a
manner so that there is no direct personal contact by personnel who
handle, dispose, or clean the clothing. Quality assurance to
ascertain the completeness of the cleaning procedures should be
implemented before the decontaminated protective clothingis returned
for reuse by the workers. Contaminated clothing should not be taken
home at end of shift, but should remain at employee’s place of work
for cleaning. **PEER REVIEWED**

Shipping (SHIP):
No person may /transport,/ offer or accept a hazardous materialfor
transportation in commerce unless that material is properlyclassed,
described, packaged, marked, labeled, and in conditionfor shipment

as required or authorized by ... /the hazardous materials
requlations (49 CFR 171-177)./ #*PEER REVIEWED** [49 CFR 171.2
(10/1/87)1]

Domestic Transportation: Chemical: Triazine pesticide, solid, not
otherwise specified (cmpd & prepn) Primary Hazard Class: Poison B. A
poison B is a substance that is known to be toxic to humans and
poses a severe health hazard if released during transportation. UN
2763. Label(s) required: Poison. Acceptable Modes of Transportation:




Alr,.rqil, road, and water. /Triazine pesticide,solid, not otherwise
specified (cmpd & prepn)/ #**PEER REVIEWED+** (49 CFR 172.101
(10/1/87)]

Int’l A@r Shipments: Chemical: Triazine pesticide, solid, toxic, not
otherwise specified. IMO Class: 6.1. UN 2763. Primary hazard label:
Poison (packaging group I, II). Primary hazard label: Keep away from
food (packaging group III). Additional packaging innstructions
listed in the table must also be followed. /Triazine pesticides,
solid, toxic, not otherwise specified/ **PEER REVIEWED** [IATA.
Dangerous Goods Regulations. 31st ed. Montreal, Canada:
igggrn?géonal Air Transport Assoc., Dangerous Goods Board, Jan. 1,

. 1

International Water Shipments: Chemical: Triazine pesticides, solid,
toxic, not otherwise specified. IMO Class: 6.1, Poisons. UN 2763.
Packaging Group: I, II. Label(s) required: Poison. Packaging Group: .
III. Label(s) required: Harmful, stowaway from foodstuffs. /Triazine
pesticides, solid, toxic, not otherwise specified/ **PEER
REVIEWED** [IMDG; International Maritime Dangerous Goods Code;
International Maritime Organization p.6195 (1988)]

Storage (STRG):

STORAGE TEMP: AMBIENT; VENTING: OPEN **PEER REVIEWED** [U.S. Coast
Guard, Department of Transportation. CHRIS - Hazardous Chemical
?ata. Volume II. Washington, D.C.: U.S. Government Printing Office,

984-5.]

Shelf-life of 3 yr under environmental conditions, provided
theproduct is stored in its unopened, undamaged original containers,
in shaded, possibly well-aired, fresh & dry storehouses, keptaway
from sources of heat, free flames, or spark generating equipment.
*+*PEER REVIEWED** [Farm Chemicals Handbook 1989. Willoughby, OH:
Meister Publishing Co., 1989.,p. C-28]

Disposal Methods (DSM):

SRP: At the time of review, criteria for land treatment or burial
(sanitary landfill) disposal practices are subject to significant
revision. Prior to implementing land disposal of waste residue
(including waste sludge), consult with environmental regulatory
agencies for guidance on acceptable disposal practices. **PEER
REVIEWED* %

Atrazine underwent > 99% decomposition when burned in a polyethylene
bag, and combustion with a hydrocarbon fuel would appear to be a
generally suitable method for small quantities. Combustion of large
quantities would ... require the use of a caustic wetscrubber to
remove nitrogen oxides and hydrogen chloride from the product gases.
*+«PEER REVIEWED** ([Sittig, M. Handbook of Toxic and Hazardous
Chemicals and Carcinogens, 1985. 2nd ed. Park Ridge, NJ: Noyes Data
Corporation, 1985. 100]

The following wastewater treatment technologies have been
investigated for atrazine: Resin adsorption, reverse OSmOSis.
**PEER REVIEWED** [USEPA; Management of Hazardous Waste Leachate,
EPA Contract No.68-03-2766 p.E-3-E-22 (1982)]

Group I Containers: Combustible containers from organic or
metallo-organic pesticides (except organic mercury, lead, cadmium,
or arsenic compounds) should be disposed of in pesticide
incinerators or in specified landfill sites. /Organic or
me;a}lo—organicpesticides/ **PEER REVIEWED** [40 CFR 165.9(a)
(7/1/88) ]

Group II Containers: Noncombustible containers from organic or
metallo-organic pesticides (except organic mercury, lead, cadmium,
or arsenic compounds) must first be triple rinsed. Containersthat




are in good condition may be returned to the manufacturer or
formulator of the pesticide product, or to a drgm reconditioner for
reuse with the same type of pesticide product, if such reuse 1s
legal under Department of Transportation regulations (eg 49 CFR
173.28). Containers that are not to be r¢u§ed should be Qunctured
... and transported to a scrap metal facility for recycling,
disposal or burial in a designated landfill. /Organic or
metallo-organic pesticides/ **PEER REVIEWED** (40 CFR 165.9(Db)
7/1/88

Aérazine)éay be hydrolyzed by either acid or base. The hydroxy
compounds are generally herbicidally inactive, but their complete
environmental effects are uncertain. However, the method appears
suitable for limited use and quantities. Atrazine underwent >99%
decomposition when burned in a polyethylene bag, and combustion with
a hydrocarbon fuel would appear to be a generally suitable method
for small quantities, combustion of larger quantities would probably
require the use of a caustic wet scrubber to remove nitrogen oxides
and HCL /hydrochloric acid from the productgases. Recommendable
methods: Incineration, hydrolysis, discharge to sewer, & landfill.
Peer review: React atrazine wettable powders with sufficient 10%
wt/vol aqueous sodium hydroxide to ensure a pH of > 14. Heating
speeds the hydrolysis. When completelyhydrolysed, dilute with much
water and wash down sewer. (Peer-review conclusions of an IRPTC
expert consultation (May 1985)) **QC REVIEWED** [United Nations.
Treatment and Disposal Methods for Waste Chemicals (IRPTC File).
Data Profile Series No. 5. Geneva, Switzerland: United Nations
Environmental Programme, Dec. 1985. 293]

Wet oxidation: Studies of wet oxidation applied to atrazine process
wastes indicate 100% destruction of the active ingredient. **QC
REVIEWED** [United Nations. Treatment and Disposal Methods for
Waste Chemicals (IRPTC File). Data Profile Series No. 5. Geneva,
Switzerland: United Nations Environmental Programme, Dec. 1985. 294]

Toxicity

Toxic Hazard Rating (TXHR):

Evaluation: There is inadequate evidence in humans for the
carcinogenicity of atrazine . There is limited evidence in
experimental animals for the carcinogenicity of atrazine. In making
the overall evaluation, the Working Group took into consideration
thefollowing supporting evidence. The increased risks for tumors
that are known to be associated with hormonal factors, which
wereobserved in both animals and human beings, are consistent with
the known effects of atrazine on the hypothalamic pituitary gonadal
axis. Overall evaluation: Atrazine is possibly carcinogenic to
humans (2B). **QC REVIEWED** [IARC. Monographs on the Evaluation
of the Carcinogenic Risk ofChemicals to Man. Geneva: World Health
Organization, International Agency for Research on
Cancer,1972-PRESENT. (Multivolume work).,p. 53 460 (1991)]

Medical Surveillance (MEDS):

Preliminary medical exam to detect chronic diseases of CNS, liver,
heart, kidneys, lung & skin, as well as endocrinological or
immunological disturbances, should ... /protect/ susceptible
individuals. ... Periodical medical exam of internal organs, skin
&eyes is important to avoid chronic occupational intoxications. It
should include lab tests & patch tests if necessary. /Herbicides/
**PEER REVIEWED** [International Labour Office. Encyclopedia of
Occupational Health and Safety. Vols. I&II. Geneva, Switzerland:
International Labour Office, 1983. 1039]




Human Toxicity Excerpt (HTXE):

ATRAZINE WAS FOUND TO INDUCE UNSCHEDULED DNA SYNTHESIS IN HUMANEUE
LINE CELLS. TEST RESULTS INDICATE THAT ATRAZINE MAY REPRESENT A
GENETIC HAZARD FOR MAN. **PEER REVIEWED** [LOPRIENO N ET AL; MUTAT
RES 74 (3): 250 (1980)]

THERE SHOULD BE NO ACUTE INHALATION HAZARD INVOLVED IN CASUAL
HANDLING OF /80% WETTABLE POWDER/ ... THERE HAVE BEEN NO REPORTS OF

. SUBSTANTIAL SKIN IRRITATION ... FROM EXPTL OR COMMERCIAL APPLICATION
OF ATRAZINE. **PEER REVIEWED** [Weed Science Society of America.
Herbicide Handbook. 4th ed. Champaign, IL: Weed Science Society of
America, 1979. of America,1979. 36] :

NO CASES OF POISONING IN MAN HAVE BEEN REPORTED FROM INGESTION OF
ATRAZINE. **PEER REVIEWED** [Weed Science Society of America.
Herbicide Handbook. 5th ed. Champaign, Illinois: Weed Science
Society of America, 1983. 35]

Dermatitis. **PEER REVIEWED** [Sittig, M. Handbook of Toxic and
Hazardous Chemicals and Carcinogens, 1985. 2nd ed. Park Ridge, NJ:
Noyes Data Corporation, 1985. 99]

Non-Human Toxicity Excerpt (NTXE):

MUTAGENICITY: MUTATION RESEARCH 98: 1 (1982). ASPERGILLUS FORWARD
MUTATION OR REVERSION TESTS WITH METABOLIC ACTIVATION: POSITIVE.
**PEER REVIEWED** [GENE-TOX Program: Current Status of Bioassay in
Genetic Toxicology. U.S. Environmental Protection Agency,
washington, DC. Office of Toxic Substances and Pesticides.(For
program information, contact Environmental Mutagen Information
Center, Oak Ridge National Laboratory, Post Office Box Y, Oak Ridge,
Tennessee 37830. Telephone (615) 574-7871)]1

ATRAZINE ... /WAS/ FED TO 2 STRAINS OF MICE @ 21.5 ... MG/KG/DAY ...
FOR 80 WK. THE /INCIDENCE/ ... OF HEPATOMAS WERE: 4.24% INCONTROLS
/&/ 5.6% IN ATRAZINE TREATED ... /MICE/. **PEER REVIEWED#**
[National Research Council. Drinking Water & Health Volume 1.
Washington, DC: National Academy Press, 1977. 536}

WEAKNESS, TREMORS, ATAXIA, WT LOSS OCCURRED IN MALLARDS. SIGNS
APPEARED 1 HR AFTER /ORAL/ TREATMENT & PERSISTED UP TO 11 DAYS. IN
PHEASANTS, REMISSION HAD OCCURRED BY 5 DAYS AFTER TREATMENT. /80%
WETTABLE POWDER/ **PEER REVIEWED** [U.S. Department of the
Interior, Fish and Wildlife Service. Handbook of Toxicity of
Pesticides to Wildlife. Resource Publication 153. Washington, DC:
U.S. Government Printing Office, 1984. 12]

FOLLOWING ORAL ADMIN OF LARGE AMT OF ATRAZINE, RATS SHOWED MUSCULAR
WEAKNESS, HYPOACTIVITY, PTOSIS, DYSPNEA, & PROSTRATION. **PEER
REVIEWED** [Clayton, G. D. and F. E. Clayton (eds.). Patty’s
Industrial Hygiene and Toxicology: Volume 2A, 2B, 2C: Toxicology.
3rd ed. NewYork: John Wiley Sons, 1981-1982. 2773]

PENNED HEN PHEASANTS WERE FED 0, 100, 200, OR 400 MG ATRAZINE ORALLY
(CAPSULES) ONCE A WEEK FOR 15 WEEKS. NO EFFECTS WERE DETECTED IN
WEIGHT GAIN BY HENS, NUMBER OF EGGS LAID, EGGSHELL THICKNESS, &
SURVIVAL & WEIGHT OF CHICKS TO 6 WEEKS OF AGE. LOWER EGG WEIGHTS IN
TWO HIGHEST DOSE GROUPS APPEARED TO BE ONLY TOXIC EFFECT. **PEER
REVIEWED** [Clayton, G. D. and F. E. Clayton (eds.). Patty’s
Industrial Hygiene and Toxicology: Volume 2A, 2B, 2C: Toxicology.
3rd ed. NewYork: John Wiley Sons, 1981-1982. 2774]

... ATRAZINE GIVEN ORALLY TO RATS FOR SIX MONTHS @ 10 OR 50 MG/KG/DAY
INHIBITED GROWTH & CAUSED LEUKOPENIA & DISTURBANCES IN METABOLISM OF
THIAMINE & RIBOFLAVIN. **PEER REVIEWED** [Clayton, G. D. and F. E.
Clayton (eds.). Patty’s Industrial Hygiene and Toxicology: Volume
2A, 2B, 2C: Toxicology. 3rd ed. NewYork: John Wiley Sons, 1981-1982.
2774]




Forty percent of rats that received atrazine orally for 6 mo atrate
of 20 mg/kg/day died with signs of respiratory distress & paralysis
of the limbs. Bronchitis & peribronchitls may have been related to
respiratory distress, & capillary & pericapillary edema of the brain
with dystrophy of cerebral ... Minor pathologywas reporped{ even at
a dosage of 0.1 mg/kg/day. The contrast between tbese findings &
those ... who found no pathology in ratsthat received about 25
mg/kg/day for 6 mo, is noteworthy & tempts speculation that the
difference may depend on one or more contaminants 1in the more toxic
formulation. **PEER REVIEWED** [Hayes, Wayland J., Jr. Pesticides
Studied in Man. Baltimore/London: Williams and Wilkins, 1982. 563]

IN 28 DAY EXPERIMENTS, ATRAZINE IN WATER € 1, 2, 3, 4, 5, 10, &20
MG/L HAD AN ADVERSE EFFECT ON BOTH REPRODUCTION & GROWTH IN DAPHNIA
PULEX. +*+*PEER REVIEWED** [Clayton, G. D. and F. E. Clayton (eds.).
Patty's Industrial Hygiene and Toxicology: Volume 2A, 2B, 2C:
Toxicology. 3rd ed. NewYork: John Wiley Sonms, 1981-1982. 2775]

Subcutaneous injection of atrazine at 800 mg/kg/day on days 3, 6, & 9
gestation resulted in the death & resorption of some or all of ?he
pups in each litter of rats. Dosages as high as 200 mg/kg by this
route did not affect the number of pups per litter nor weight at
weaning. Dietary levels up to 1000 ppm (about 50 mg/kg/day) also
were harmless. **PEER REVIEWED+** [Hayes, Wayland J., Jr.
Pesticides Studied in Man. Baltimore/London: Williams and Wilkins,
1982. 563]

... SHEEP & CATTLE WERE KILLED BY TWO DAILY DOSES OF 250 MG/KG
ATRAZINE. **PEER REVIEWED** [Clarke, M. L., D. G. Harvey and D. J.
Humphreys. Veterinary Toxicology. 2nd ed. London: Bailliere Tindall,
1981. 135]

ACUTELY POISONED SHEEP AND CATTLE EXHIBITED MUSCULAR SPASMS,
FASCICULATIONS, STIFF GAIT AND INCREASED RESPIRATORY RATES. ADRENAL
DEGENERATION AND CONGESTION OF LUNG, LIVER AND KIDNEYS WERE
OBSERVED. **PEER REVIEWED** [Gosselin, R.E., R.P. Smith, H.C.
Hodge. Clinical Toxicology ofCommercial Products. 5th ed. Baltimore:
Williams and Wilkins, 1984.,p. II-333]

Oral doses of atrazine, 400 mg/kg, produce diffuse
subcutaneoushemorrhage, liver necrosis, ataxia, black stool, & death
in cattle. **PEER REVIEWED** [Ellenhorn, M.J. and D.G. Barceloux.
Medical Toxicology - Diagnosis and Treatment of Human Poisoning. New
York, NY: Elsevier Science Publishing Co., Inc. 1988. 1098]

10 PPM & 20 PPM OF ATRAZINE WERE USED TO TREAT MAIZE B37
INBREDSEEDLING ROOTS. THE HOST METABOLISM CONVERTS IT INTO A
MUTAGENIC METABOLITE. SISTER CHROMATID EXCHANGES (SCE) WERE DETECTED
BY FLUORESCENCE + GIEMSA TECHNIQUE. THE MEAN FREQUENCIES OF
SCE/CHROMOSOME OF 10 PPM, 20 PPM TREATED & CONTROL PLANTS WERE
0.374, 0.455 & 0.258, RESPECTIVELY. FREQUENCIES IN TREATED PLANTS
WERE HIGHER THAN IN CONTROLS. **PEER REVIEWED** [CHOU TS ET AL;
GENETICS 97 (S1): S21 (1981)]

THE EXPERIMENT CARRIED OUT ON RATS TREATED 15 DAYS WITH 500
PPMAMITROL & 50 PPM ATRAZINE REVEALED VARIATIONS IN T3 (THYROXINE),
T4 (TRIIODOTHYRONINE) & LH (LUTROPIN) SYNTHESIS. AMITROL STRONGLY
INHIBITED T3 & T4 SECRETION, WHEREAS ATRAZINE STIMULATED IT. +**PEER
REVIEWED*+ [GHINEA E ET AL; REV ROUM MED ENDOCRINOL 17 (3): 185-90
(1980)]

INVESTIGATIONS DEMONSTRATE THAT ATRAZINE IS ACTIVATED BY PLANT
ENZYMES TO PRODUCE A MUTAGENIC METABOLITE FOR SCHIZOSACCHAROMYCES
POMBE (FORWARD MUTATION) & CHINESE HAMSTER CELLS (FORWARD MUTATION).
ATRAZINE IS POSITIVE IN THE HOST MEDIATED ASSAY (MOUSE, YEAST
INJECTED INTRASANGUINEOUSLY) & INDUCED CHROMOSOME ABERRATIONS IN
BONE MARROW CELLS OF MICE AFTER SINGLE DOSE OF 1 G/KG & 2 G/KG,
RESPECTIVELY. **PEER REVIEWED** [LOPRIENO N ET AL; MUTAT RES 74




(3): 250 (1980)]

THE ACUTE & CHRONIC TOXICITY OF ZEAZIN (ATRAZINE) WAS STUDIED IN
ANIMALS. EFFECTS OBSERVED IN THE RAT AFTER ORAL ADMIN (LD100 3000
MG/KG) WERE: LESION OF CNS, DEPRESSION, REDUCED RESP RATE, MOTOR
DYSCOORDINATION, CLONIC & TONIC SPASMS, & HYPQTHERMIA. BLOODY
DISCHARGE FROM MOUTH, NOSE & EYES NOTED IN RATS ADMIN ZEAZIN IP
(LD100 280 MG/KG). EFFECTS OF LONG TERM EXPT WITH 1/5 & 1/10 LD50 OF
ZEAZIN ORALLY WERE HYPERCHOLESTEROLEMIA, REDUCTION OF PEROXIDASE &
CARBONIC ANHYDRASE ACTIVITIES, HEMOGLOBIN LEVELS, NEUTROPHIL &
MONOCYTE COUNTS, & INCREASED LYMPHOCYTE COUNT. REDUCEDGAIN IN WEIGHT
WAS ALSO OBSERVED. WHEN APPLIED TO THE EYE MUCOSA, ZEAZIN CAUSED
EDEMA OF THE EYELID & CONJUNCTIVITIS IN GUINEA PIGS, RABBITS, &
C?g?; **PEER REVIEWED** [GZHETOTSKII MI; VRACH DELO 5: 133-6
( )]

FISH WERE MAINTAINED FOR 7-79 DAYS IN WATER CONTAINING ENOUGH
ATRAZINE TO KILL IN 30 DAYS. COHO SALMON BECAME IRIDESCENT GREEN &
LAKE TROUT BLACK SEVERAL DAYS BEFORE DYING. EDEMA & ASCITES WERE
ALSO OBSERVED IN SEVERAL FISH OF EACH SPECIES FOLLOWING ATRAZINE
EXPOSURE. **PEER REVIEWED** [WALSH AH; DISS ABSTR INT 35 (7):
3423B (1975)] :

TWO YR FEEDING STUDIES, IN WHICH MALE & FEMALE RATS WERE GIVEN DAILY
DOSAGES OF ATRAZINE @ VARIOUS LEVELS, SHOWED NO GROSS OR MICROSCOPIC
SIGNS OF TOXICITY DUE TO INGESTION OF LEVELS AS HIGH AS 100 PPM IN
TOTAL DIET. **PEER REVIEWED** [Weed Science Society of America.
Herbicide Handbook. 5th ed. Champaign, Illinois: Weed Science
Society of America, 1983. 34]

NO DEATHS OR SIGNS OF TOXICOLOGICAL OR PHARMACOLOGICAL EFFECTS
RESULTED FROM EXPOSING GROUPS OF RATS FOR 1 HR TO DUST AEROSOL OF
ATRAZINE (80% WP). AEROSOL CONCN RANGED FROM 1.8 TO 4.9 MG/L OF
ATMOSPHERE WHICH WAS THE HEAVIEST CONCN OBTAINABLE. **PEER
REVIEWED** [Weed Science Society of America. Herbicide Handbook.
4th ed. Champaign, IL: Weed Science Society of America, 1979. of
America,1979. 36]

TOXICOLOGICAL INVESTIGATIONS CONDUCTED WITH BOBWHITE QUAIL, MALLARD
DUCKS, GOLDFISH, RAINBOW TROUT, AND BLUEGILL SUNFISH HAVE SHOWN
ATRAZINE TO HAVE A VERY LOW TOXICITY TO THESE SPECIES. **PEER
REVIEWED** [Weed Science Society of America. Herbicide Handbook.
5th ed. Champaign, Illinois: Weed Science Society of America, 1983.
34]

... Practically non toxic to bees. **PEER REVIEWED** [Spencer, E.
Y. Guide to the Chemicals Used in Crop Protection.7th ed.
Publication 1093. Research Institute, Agriculture Canada, Ottawa,
Canada: Information Canada, 1982. 23]

In 2 yr feeding trials no effect ... /level/ for dogs /was/ 150mg/kg
diet (5 mg/kg daily). #**PEER REVIEWED** [Worthing, C.R. and S.B.
Walker (eds.). The Pesticide Manual - A World Compendium. 8th ed.
Thornton Heath, UK: The British CropProtection Council, 1987. 36]

... Slight irritant to skins of rabbits, nonirritant to their eyes.
**PEER REVIEWED** [Worthing, C.R. and S.B. Walker (eds.). The
Pesticide Manual - A World Compendium. 8th ed. Thornton Heath, UK:
The British CropProtection Council, 1987. 36]

It is extremely toxic to very young, recently emerged red and white
pine seedlings. **PEER REVIEWED** [Ghassemi M et al; Environmental
Fate and Impacts of Major Forest Use Pesticides, p.A-17 EPA
68-02-3174]

Atrazine was shown to induce chromosomal aberrations in root tip
cells of barley following the treatment of seeds or seedlings with
solutions of the herbicide. Soaking or spraying barley seeds with a
solution of atrazine induced chromosomal aberrations inthe meiotic
cells of barley plants. **PEER REVIEWED** [USDA/Forest Service;




Pesticide Background Statements p.At-22 (1984) Agr Hdbk 633]

Field investigations between 1970 & 1980 revealed frequent carry over
residues of atrazine & N-de-ethyl atrazine in soils and many were
associated with visible crop damage. Susceptible crops in rotation
with corn appeared to tolerate a carry over of 0.1 mg/kg
sigma-atrazine (atrazine plus metabolite) under field conditions. A
growth cabinet experiment was designed to study the response of 5
susceptible crop species (alfalfa, barley, oats, soybeans and
tomato) to simulated carry over levels of atrazine between 0.05 and
0.70 mg/kg active ingredient added to a sandy loam,a loam & an
organic loam soil, that contained 1.0, 3.5 and 10%.o;gan1c matter,
respectively. Alfalfa appeared to be the most sensitive crop
species, being affected by atrazine at 0.05 mg/kg. ... All 5 crops
tolerated residue levels less than or equal to 0.70 mg/kg without
serious injury. **PEER REVIEWED#* [Frank R et al; Can J Soil Sci
63 (2): 315-26 (1983)])

THREE INVERTEBRATES (MIDGES, SCUD, & WATER FLEAS) & 3 FISH
(BLUEGILLS, FATHEAD MINNOWS, OR BROOK TROUT) WERE EXPOSED TO
VARIOUSCONCN OF ATRAZINE IN FLOWING WATER SYSTEMS FOR APPROX 2 TO 18
MO, DEPENDING ON LIFE CYCLE. MAX ACCEPTABLE TOXICANT CONCN
(MATC )RANGED FROM 0.06 TO 0.52 MG/L. MIDGES WERE MOST SENSITIVE
INVERTEBRATE, & BROOK TROUT WERE THE MOST SENSITIVE FISH. THE
INVERTEBRATES & BROOK TROUT SHOWED A REDN IN NUMBER &/0OR GROWTH OF
PROGENY, WHICH WAS A MORE SENSITIVE MEASURE THAN PARENTAL SURVIVAL.
**PEER REVIEWED*+* ([Clayton, G. D. and F. E. Clayton (eds.). Patty’s
Industrial Hygiene and Toxicology: Volume 2A, 2B, 2C: Toxicology.
3rd ed. NewYork: John Wiley Sons, 1981-1982. 2774]

Assays for dominant lethal mutations, nondisjunction, & loss
ofchromosome were conducted on male Drosophila melanogaster treated
by injection or by larval feeding of atrazine. It significantly
increased the rate of dominant lethals, but this reduction inthe
hatchability of eggs was probably due to the physiologic toxicity to
sperm. Atrazine increased X linked recessive lethals &X or Y loss
after treatment by larval feeding. No significant increase in
partial loss of the Y chromosome or sex chromosome nondisjunction
was observed. **PEER REVIEWED** [Murnik MR, Nash CL; J Toxicol
Environ Health 3 (4): 691-7 (1977)]

A dosage of 30 mg/kg/day killed pregnant & nonpregnant ewes in 36 to
60 days; the embryos in some pregnant ones had been killed, but some
fetuses appeared normal when the dam died. All ewes which received
15 mg/kg/day throughout pregnancy delivered normallambs at term.
**PEER REVIEWED** [Hayes, Wayland J., Jr. Pesticides Studied in
Man. Baltimore/London: Williams and Wilkins, 1982. 563]

CYPRAZINE, ATRAZINE & SIMAZINE WERE NOT MUTAGENIC IN 4 SALMONELLA
TESTER STRAINS (TA98, TA100, TA1535, AND TA1538) AT UP TO
100UG/PLATE IN PRESENCE OF AROCHLOR-INDUCED S9. **PEER REVIEWED**
[LUSBY AF ET AL; ENVIRON MUTAGEN 1 (3): 287-90 (1979)]

Formation of carcinogenic compounds was observed after the in vitro
nitrosation of such pesticides as atrazine & simazine. The
carcinogen formed was the N-nitrosotriazine. **PEER REVIEWED**
[Borzsonyi M, Pinter A; Magy Onkol 23 (3); 171-9 (1979)]

ATRAZINE IN AQUATIC ENVIRONMENT HAD ADVERSE EFFECT ON ITS POPULATION,
ESPECIALLY FISH. THE MEDIAL LETHAL EFFECT ON CARP OF EXPOSURE FOR
1-4 DAYS WAS 30-40 MG/CU DM. THE TOXICITY OF ATRAZINE TO
PSEUDORAZBORA PARVA WAS 1.5 FOLD THAT TO CARP WITH 48 HR EXPOSURE.
**PEER REVIEWED** [MARCOCI S, IONESCU M; STUD: PROT CALITATII
APELOR 19: 58-74 (1979)]

The photosynthetic inhibitory effect of atrazine & 3 of its
metabolites, incl desethyl atrazine, were determined for 4 species
of submerged vascular plants, Potamogeton perfoliatus, Ruppia




maritima, Myriophyllum spicatum and Zannichellia palustris. The 3
major metabolites of atrazine produced varying degrees of
photosynthetic inhibition in the 4 species, but generally the order
oftoxicity was deethylated greater than deisopropylated, and
deisopropylated greater than hydroxyatrazine, with hydroxyatrazine
causing an apparent stimulation of photosynthesis in several
species. The magnitude of the actual uptake of the cmpd (ug cmpd/g
dry wt plant) by the plants correlated closely with the
photosynthetic inhibitory response. Extremely high environmental
concn (0.5 mg/l) of deethylated atrazine for an estuary only
produced a photosynthetic inhibition of 20-40% in the 4 major
species bf submerged macrophytes. **PEER REVIEWED** [Jones TW,
Winchell L; J Environ Qual 13 (2): 243-7 (1984)]

The genotoxic activity of atrazine, a widely used triazine herbicide,
was assayed by the DNA alkaline elution technique in ratsgiven
orally a single high dose or repeated daily doses. DNA breaks
(and/or alkali-labile lesions) were detected in cell suspensions
obtained from stomach, kidney and liver, but not in those from lung.
+**PEER REVIEWED** [Pino A; Mutat Res 209 (3-4): 145-7 (1988)]

In a search for rapid responses to chemical stress, uncouplers of
oxidative phosphorylation and photosynthetic inhibitors were tested
on nitrite and nitrate assimilation. In addition, three herbicides:
atrazine, 2,4-D and Dinoseb, were tested for their effectiveness on
affecting ethylene production, dark respiration or photosynthesis.
Contrary to earlier reports, the data indicated that nitrite
accumulation is not an adequate measure of herbicide action.
Uncouplers increased reduction of nitrate in light and darkness,
whereas photosynthetic inhibitors further metabolized, irrespective
of light regimen. The critical element in driving assimilation was
the availability of stored carbohydrates. Because of the dynamism of
the process, it is not likely that nitrite accumulation is a useful
general index of herbicide activity. The marked inhibition of
photosynthesis by atrazine and dinoseb suggested that photosynthetic
inhibition might be a useful response to measure. ... **PEER
REVIEWED** [Rappaport L; Govt Reports Announcements and Index (GRA
& I) Issue 10 (1988)]

The mutagenic activity of two preparations of the herbicide atrazine
(pure and a commercial formulation) was tested on yeast
Schizosaccharomyces pombe with and without in vivo activation by
maize. The mutagenicity was much higher after activation of (Sl
fraction). The commercial formulation showed far higher activity
than the pure compound. The genotoxic efficiency of a maize
chloroplastic fraction after activation was also much higher than
that of the supernatant. ... **PEER REVIEWED** [Mathias M et al;
Environ Exp Bot 29 (2): 237-40 (1989)]

A water-soluble extract from maize plants exposed to 3 s-triazine
herbicides (atrazine, simazine and cyanazine) has been shown to be
mutagenic in strain TA100 of Salmonella. No mutagenic activity was
observed in any control plant extracts using either water or a
variety of organic solvents. Gel permeation studies of the extracts
suggest that the mutagen(s) are small molecules (less than 1000 MW).
HPLC fractionation suggests that the mutagens formed from each of
the 3 herbicides are similar in polarity and water solubility,
eluting in a 50/50 water:methanol fraction. Approximately 89% of
(14)c-labeled HPLC chromatographable metabolites of atrazine were
also associated with this fraction, suggesting a close chemical link
between a labeled but unidentified metabolite and the mutagenic
activity. *+*PEER REVIEWED** [Means JC et al; Mutat Res 197 (2):
325-36 (1988)]

... Atrazine and propazine did not induce point mutations or mitotic




recombinations. Even the S9 mammalian metabolic activationsystem was

unable to genetically activate these componds. ... /In strains of

Salmonella typhimurium used included TA-97a, TA-98, TA-100, TA-1535,

TA-1537, and TA-1538./ **PEER REVIEWED** [Kappas A; Mutat Res 204
4): 615-21 (1988

.S.)Pregnant éharlA;—River rats received doses of 0, 10, 70, or700
mg/kg atrazine once daily by gavage on days six through 15 of
gestation. Pregnant New Zealand-White rabbits were treated with
doses of 0, 1, 5, or 75 mg/kg once daily by gavage on days seven
through 19 of gestation. Atrazine produced a dose related pattern of
maternal toxicity in both species, but there was no evidence qf
treatment caused fetal gross, visceral, or skelgtal malformations.
Increased mortality and clinical signs of toxicity plus decreases in
feed consumption, body weight, and body weight gain were noted among
rats receiving the 700 mg/kg/day dose. ...The fetal effects and
embryotoxic effects in both species were associated with severe
maternal toxicity rather than being effects of the chemical exposure
specifically. At doses below 10 mg/kg/day for rats and 1 mg/kg/day
for rabbits, no evidence of material toxicity was noted. **PEER
REVIEWED** [Infurna R et al; J Toxicol Environ Health 24 (3):
307-19 (1988)]

The effects of s-triazine derived herbicides and a number of
polycyclic chlorinated hydrocarbon pesticides on soya seed and
bovine heart lactate-dehydrogenase activity were investigated in
vitro. Dialyzed and lyophilized preparations of the two enzymes were
used for the inhibition experiments. Enzyme activity was measured
spectrophotometrically as the rate of loss of nicotinamide adenine
dinucleotide from a reaction mixture containing sodium pyruvate,
phosphate buffer and an nicotinamide adenine dinucleotide solution.
The reaction was started by adding an enzyme solution. Pesticides
were added at various concentrations. From measurement of the
dependence of the reaction rate on the nicotinamideadenine
dinucleotide concentration at a constant saturation concentration of
pyruvate, the inhibition constant was calculated for each pesticide.
Eight chlorotriazines were used at concentrations of 0.16 or 0.33
mmol: atrazine, trietazine, terbutylazine, norazine, ipazine,
chlorazine, propazine, and simazine. All but propazine and simazine
inhibited bovine heart lactate-dehydrogenase, producing inhibition
contants from 1.5 mmol for atrazine to2.3 mmol for ipazine. The
activity of the plant lactate-dehydrogenase was inhibited by
atrazine (inhibition constant 3.7 mmol) and trietazine (inhibition
constant 5.4 mmol). The methoxytriazines and methylthiotriazines,
ametryne, desmetryne, atratone, andnoratrone inhibited the reaction
catalyzed by plant or animal enzymes with respect to the
nicotinamide adenine dinucleotide coenzyme. Inhibitor concentrations
were 0.66, 1.60, 2.50, and 3.30 mmol, respectively. Inhibition
‘constants for bovine heart lactate-dehydrogenase were 6.5, 3.6,
71.0, and 44 mmol; for soya seed lactate-dehydrogenase for the same
four compounds, inhibition constants were: 4.1, 7.5, 77.0, and 82.0
mmol. ... /Data suggests/that most of these pesticides inhibit the
reactions catalyzed by animal and plant lactate-dehydrogenase.
Inhibition depends on the direct interaction of the inhibitor with
the reduced coenzyme. **PEER REVIEWED** [Barthova J et al;
Environmental Research 36 (1): 26-31 (1985)]

The influence of some s-triazine herbicides on acid phosphataseand
phosphodiesterase from corn (Zea mays L. var. 'Orfeo’) roots were
investigated. Terbutryn stimulated both phosphatases, whereas
prometryn stimulated only the phosphodiesterase. Atrazine,
desmetryn, prometon, and simazine inhibited acid phosphatase.
Noeffect was exerted by ametryn. The enzyme assays and the kinetic




parameters demonstrated that the interferences observed were due to
an action on the synthesis of one or both enzymes rather than on the
enzyme reaction. The types of the N-alkyl and the :
chlorine-substituent groups in the structures of the s-triazines
tested appear important in determining the degree if the
interference. **PEER REVIEWED** [Scarponi L; Weed Sci 34 (6):
807-10 (1986)]

Daily sc injections of atrazine and deethylatrazine to rat mothers
during pregnancy only or during pregnancy and lactation influenced
the pituitary-gonadal axis of male and female offsprings.In female
and male offspring, slow maturation of gonadotropic system is
evident ad as a consequence modified male and female pituitary 5
alpha-R activity is present. The number of specific steroid-hormone
receptor sites at the offsprings’ gonads in unchanged if the mothers
were treated only during pregnancy, but 5 alpha-DHT prostate 4
receptors are strongly inhibited in offspring ofmothers treated with
atrazine and deethylatrazine during pregnancy and lactation. **PEER
R?ggEWED** [Kniewald J et al; J Steroid Biochem 27 (4-6): 1095-100
( 7)]

... Sublethal doses of s-triazine herbicides (atrazin, atraton and
promethrin) indicate changes ... in biochemical processes which are
responsible for normal reproduction in experimental animals. The
influence of these herbicides on the formation of androgen-receptor
complexes in the cytosol of the hypophysis, hypothalamus and
prostate of male rats (Fischer strain; 3 months old) was followed.
The conversion of testosterone into active metabolites in the same
glands (cytosol) was examined by determining theactivity of the
enzyme 5alpha-reductase. The results of these investigations showed
that /these/ ... herbicides inhibit biochemical processes involved
in reproduction. **PEER REVIEWED** (Babic-Gojmerac T, Kniewald J;
Vet Glas 41 (1): 11-16 (1987)]

Triazine chloro derivatives, atrazine /and/ simazine, manifest no
mutagenic and recombinogenic properties in yeast; triazine
methylthio derivatives prometryne, semeron (desmetryne) generate
both genetic events /at/ concentrations of 0.5 and 5 mg/l. ...
Prometryne is more able to generate point mutations, while
semerongenerates mitotic recombinations. ... **PEER REVIEWED**
[Emnova EE et al; Tsitol Genet 21 (2): 127-31 (1987)]

Non-Human Toxicity (NTOX):

LD50 Rat oral 1869-3080 mg/kg /Technical/ **PEER REVIEWED**
[Worthing, C.R. and S.B. Walker (eds.). The Pesticide Manual - A
world Compendium. 8th ed. Thornton Heath, UK: The British
CropProtection Council, 1987. 36]

LD50 Rat percutaneous > 3100 mg/kg **PEER REVIEWED** [Worthing,
C.R. and S.B. Walker (eds.). The Pesticide Manual - A World
Compendium. 8th ed. Thornton Heath, UK: The British CropProtection
Council, 1987.,p. 36]

LD50 Mouse oral 1750 mg/kg +**PEER REVIEWED** ([Hartley, D. and H.
Kidd (eds.). The Agrochemicals Handbook. 2nd ed. Lechworth, Herts,
England: The Royal Society of Chemistry,1987.,p. A023/Aug 87]

LD50 Rabbit percutaneous 7500 mg/kg **PEER REVIEWED** [Hartley, D.
and H. Kidd (eds.). The Agrochemicals Handbook. 2nd ed. Lechworth,
Herts, England: The Royal Society of Chemistry,1987.,p. A023/Aug 87]

LC50 Rat inhalation > 0.71 mg/l air/1 hr **PEER REVIEWED+*x*
[Hartley, D. and H. Kidd (eds.). The Agrochemicals Handbook. 2nd ed.
Lechworth, Herts, England: The Royal Society of Chemistry,1987.,p.
A023/Aug 87]

LD50 Rat intraperitoneal 125 mg/kg +**PEER REVIEWED** [Hayes,
Wayland J., Jr. Pesticides Studied in Man. Baltimore/London:




williams and Wilkins, 1982. 562]

wildlife Toxicity (WLTX):

LC50 COLINIS VIRGINIANUS (BOBWHITE QUAIL)} ORAL > 5000 PPM (NO
MORTALITY TO 5000 PPM), AGE 9 DAYS **PEER REVIEWEP** {U.S.
Department of the Interior, Fish and Wildlife Service, Bureau of
Sports Fisheries and Wildlife. Lethal Dietary Toxicitiesof
Environmental Pollutants to Birds. Special ScientificReport -
Wildlife No. 191. Washington, DC: U.S. Government Printing Office,
1975. 11

LC50 COTU%NIX JAPONICA (JAPANESE QUAIL) ORAL > 5000 PPM (5 DAY DIET),
AGE 7 DAYS **PEER REVIEWED** [Hill, E.F. and Camardese, M.B.
Lethal Dietary Toxicities of Environmental Contaminants and
Pesticides to Coturnix. Fish and Wildlife Technical Report
2.Washington, DC: United States Department of Interior Fish and
wWildlife Service, 1986. 32]

LC50 PHASIANUS COLCHICUS (RING NECKED PHEASANTS) ORAL > 5000 PPM (NO
MORTALITY TO 5000 PPM), AGE 10 DAYS **PEER REVIEWED** [U.S.
Department of the Interior, Fish and wildlife Service, Bureau of
Sports Fisheries and Wildlife. Lethal Dietary Toxicitiesof
Environmental Pollutants to Birds. Special ScientificReport -
Wildlife No. 191. wWashington, DC: U.S. Government Printing Office,
1975. 111

L.C50 ANAS PLATYRHYNCHOS (MALLARD DUCKS) ORAL > 5000 PPM (30% @ 5000
PPM), AGE 10 DAYS **PEER REVIEWED** [U.S. Department of the
Interior, Fish and Wildlife Service, Bureau of Sports Fisheries and
Wildlife. Lethal Dietary Toxicitiesof Environmental Pollutants to
Birds. Special ScientificReport - Wildlife No. 191. Washington, DC:
U.S. Government Printing Office, 1975. 11]

LD50 Anas platyrhynchos (mallards) oral > 2000 mg/kg, 6 month old
females /80% wettable powder/ **PEER REVIEWED** [U.S. Department
of the Interior, Fish and Wildlife Service. Handbook of Toxicity- of
Pesticides to Wildlife. Resource Publication 153. Washington, DC:
U.S. Government Printing Office, 1984. 12]

LD50 Colinis virginianus (beobwhite quail) 5760 mg/kg (8 day dietary
diet) /80% wettable powder formulation/ **PEER REVIEWED**
[Hartley, D. and H. Kidd (eds.). The Agrochemicals Handbook. 2nd ed.
Lechworth, Herts, England: The Royal Society of Chemistry,1987.,p.
A023/Aug 87]

LD50 Anas platyrhynchos (mallard ducks) 19,650 mg/kg (8 day dietary
diet) /80% wettable powder formulation/ **PEER REVIEWED**
[(Hartley, D. and H. Kidd (eds.). The Agrochemicals Handbook. 2nd ed.
Lechworth, Herts, England: The Royal Society of Chemistry,1987.,p.
A023/Aug 87}

LD50 Pheasant oral > 2000 mg/kg, 3 month old males /80% wettable
powder/ *+*PEER REVIEWED** [U.S. Department of the Interior, Fish
and Wildlife Service. Handbook of Toxicity of Pesticides to
Wildlife. Resource Publication 153. Washington, DC: U.S. Government
Printing Office, 1984. 12]

LC50 Salmo gairdnerii (rainbow trout) 4.5-8.8 mg/1/96 hr /Conditions
of bioassay not specified/ **PEER REVIEWED** ([Worthing, C.R. and

S.B. Walker (eds.). The Pesticide Manual - A World Compendium. 8th
ed. Thornton Heath, UK: The British CropProtection Council, 1987.
36]

LC50 Cyprinus carpio (carp) 76-100 mg/1/96 hr /Conditions of bioassay
not specified/ **PEER REVIEWED#** [Worthing, C.R. and S.B. Walker
(eds.). The Pesticide Manual - A World Compendium. 8th ed. Thornton
Heath, UK: The British CropProtection Council, 1987. 36]

LC50 Lepomis machrochirus (bluegill) 16.0 mg/1/96 hr /Conditions of
bioassay not specified/ =**PEER REVIEWED** [Worthing, C.R. and S.B.




Walker (eds.). The Pesticide Manual - A World Compendium. 8th ed.
Thornton Heath, UK: The British CropProtection Council, 1987. 36]
TLm Salmo gairdnerii (rainbow trout) 12.6 mg/1/48 hr in fresh water

/Conditions of bioassay not specified/ **PEER REVIEWEDx** [U.S.
Coast Guard, Department of Transportation. CHRIS - Hazardous
Chemical Data. Volume II. Washington, D.C.: U.S. Government Printing
Office, 1984-5.]

LC50 Lebistes cyanellus (guppies) 4.3 mg/1/96 hr /Conditions
ofbioassay not specified/ **PEER REVIEWED** [Hartley, D. and H.
Kidd (eds.). The Agrochemicals Handbook. 2nd ed. Lechworth, Herts,
England: The Royal Society of Chemistry,1987.,p. A023/Aug 87]

Pseudomonas putida: inhibition of cell multiplication starts at> 10
mg/l *+*PEER REVIEWED** [Verschueren, K. Handbook of Environmental
Data of Organic Chemicals. 2nd ed. New York, NY: Van Nostrand
Reinhold Co., 1983. 224]

Microcystis aeruginosa: inhibition of cell multiplication starts at
0.003 mg/1 **PEER REVIEWED+** [Verschueren, K. Handbook of
Environmental Data of Organic Chemicals. 2nd ed. New York, NY: Van
Nostrand Reinhold Co., 1983. 224]

Cancer Review (CREV):

Evaluation: There is inadequate evidence in humans for the
carcinogenicity of atrazine . There is limited evidence in
experimental animals for the carcinogenicity of atrazine. In making
the overall evaluation, the Working Group took into consideration
thefollowing supporting evidence. The increased risks for tumors
that are known to be associated with hormonal factors, which
wereobserved in both animals and human beings, are consistent with
the known effects of atrazine on the hypothalamic pituitary gonadal
axis. Overall evaluation: Atrazine is possibly carcinogenic to
humans (2B). **QC REVIEWED** [IARC. Monographs on the Evaluation
of the Carcinogenic Risk ofChemicals to Man. Geneva: World Health
Organization, International Agency for Research on
Cancer,1972-PRESENT. (Multivolume work).,p. 53 460 (1991)])

Absorption, Distribution, and Excretion (ADE):

/IT IS/ ABSORBED THROUGH BOTH ROOTS & FOLIAGE, ALTHOUGH FOILAR
ABSORPTION IS OFTEN SMALL IN MOST PLANTS UNDER FIELD
CONDITIONS,DEPENDING ON SUCH FACTORS AS SPECIES & ENVIRONMENTAL
CONDITIONS. ... FOLLOWING ABSORPTION THROUGH ROOTS & FOLIAGE, IT IS
TRANSLOCATED ACROPETALLY IN XYLEM & ACCUMULATES IN APICAL MERISTEMS
& LEAVES OF PLANTS. +**PEER REVIEWED** ([Weed Science Society of
America. Herbicide Handbook. 5th ed. Champaign, Illinois: Weed
Science Society of America, 1983. 32]

SMALL AMT OF PARENT ... ATRAZINE ... /WAS/ EXCRETED IN URINE OFCOWS
FED UNLABELED HERBICIDE FOR 4 DAYS. **PEER REVIEWED** [Kearney,
P.C., and D. D. Kaufman (eds.) Herbicides: Chemistry,Degredation and
Mode of Action. Volumes 1 and 2. 2nd ed. New York: Marcel Dekker,
Inc., 1975. 170]

72 HR /AFTER INGESTION/ 65.5% OF RADIOLABELED ATRAZINE WAS FOUND IN
URINE OF RATS WHILE 20.3% WAS FOUND IN FECES. LESS THAN 0.1% WAS
FOUND IN EXPIRED AIR, THUS INDICATING S-TRIAZINE RING WAS NOT
APPRECIABLY METABOLIZED TO CARBON DIOXIDE. TISSUE ANALYSIS REVEALED
THAT 15.8% OF REACTIVITY WAS RETAINED, WITH HIGH CONCN OBSERVED IN
LIVER, KIDNEY & LUNG & LOWER CONCN OBSERVED IN MUSCLETISSUE & FAT.
**PEER REVIEWED** [American Conference of Governmental Industrial
Hygienists. Documentation of the Threshold Limit Values and
Biological ExposureIndices. 5th ed. Cincinnati, OH:American
Conference of Governmental Industrial Hygienists, 1986. 44]

YOUNG (3-5 MO OLD) PITTMAN-MOORE MINIATURE PIGS WERE DOSED UNDER




ANESTHESIA BY STOMACH TUBE WITH 0.1 G OF COMMERCIAL GRADE ATRAZINE
DISSOLVED IN ETHANOL. ATRAZINE & ITS METABOLITES WERE DETECTED IN
URINE FOR SLIGHTLY MORE THAN 24 HR. DEETHYLATRAZINE WAS IDENTIFIED
AS A METABOLITE. **PEER REVIEWED** [ERICKSON MD ET AL; AGRIC FOOD

CHEM 27 (4): 743-6 (1979)]

Metabolism/Metabolites (METB): _ _
In the metabolism studies of atrazine, bladex, prometone, cyprazine,

GS-14254, & other triazines, N-dealkylation of their cysteine &
glutathione conjugation is usually observed, including oxidation of
N-alkyl groups. /Metabolism of atrazine was studied inthe
following:/ plant: sorghum ... corn ... wheat ... soybean ... carrot
... sorghum seeds ... oat plant. Bird: single comb white leghorn
hens ... **PEER REVIEWED** [Aizawa, H. Metabolic Maps of
Pesticides. New York, NY: Academic Press, 1982. 195}

ATRAZINE IS READILY METABOLIZED BY TOLERANT PLANTS TO HYDROXYATRAZINE
& AMINO ACID CONJUGATES. THE HYDROXYATRAZINE CAN BE FURTHER DEGRADED
BY DEALKYLATION OF THE SIDE CHAINS & BY HYDROLYSIS OF RESULTING
AMINO GROUPS ON RING & SOME CARBON DIOXIDE PRODN. **PEER REVIEWED**
[Weed Science Society of America. Herbicide Handbook. 5th ed.
Champaign, Illinois: Weed Science Society of America, 1983. 33]

IN ANIMALS, DOMINANT METABOLIC REACTION IS N~-DEALKYLATION & RATS HAVE
PRODUCED 20 METABOLITES FROM ATRAZINE INCLUDING 4-AMINO-N-ETHYL-,

4 -AMINO-N-ISOPROPYL, 4,6-DIAMINO-, 4-AMINO-N-ACETYL-,
&4-AMINO-N-ISOPROPIONYL-2-CHLORO-S-TRIAZINES. **PEER REVIEWED**
[National Research Council. Drinking Water & Health Volume 1.
Washington, DC: National Academy Press, 1977. 535]

CANADA THISTLE (CRISIUM ARVENSE L) PLANTS WERE TREATED WITH LABELED
ATRAZINE. ... TLC SHOWED THAT MOST (64%) OF THE CHLOROFORM EXTRACTED
MATERIAL WAS UNALTERED ATRAZINE; 6%, 2-AMINO-4-CHLORO-6-
ISOPROPYLAMINO-S-TRIAZINE; 5%, 2-AMINO-4-CHLORO-6-ETHYLAMINO-S-
TRIAZINE; & 25% UNIDENTIFIED. WATER SOLUBLE FRACTION CONTAINED 42%
OF (14)C IN FORM OF 2-ETHYLAMINO-4-HYDROXY-6-ISOPROPYLAMINO-S-
TRIAZINE; 2-AMINO-4-HYDROXY-6-ISOPROPYLAMINO-S-TRIAZINE; &
2-AMINO-4-ETHYLAMINO-6-HYDROXY-~S-TRIAZINE. ABOUT 58% WAS
UNIDENTIFIED. **PEER REVIEWED** [Menzie, C.M. Metabolism of
Pesticides, Update II. U.S. Department of the Interior, Fish
Wildlife Service, Special Scientific Report - Wildlife No.
212.washington, DC: U.S. Government Printing Office, 1978. 273]

.. STUDIES WERE CONDUCTED TO ELUCIDATE THE METAB OF ATRAZINE IN
SORGHUM (SORGHUM VULGARE PERS, ND 104). MAJOR PATHWAY WAS SHOWN TO
INVOLVE GLUTATHIONE CONJUGATE. ... TWO ... CMPD WERE OBSERVED IN
SORGHUM FOR THE FIRST TIME: 2-AMINO-4-HYDROXY-6-ISOPROPYLAMINO-S-
TRIAZINE & 2,4-DIAMINO-6-HYDROXY-S-TRIAZINE (AMMELINE). THE 2
MONO-N-DEALKYLATED PRODUCTS & AMMELINE WERE OBSERVED & 1 MORE NEW
METABOLITE IDENTIFIED AS N,N’'-BIS(4-ETHYLAMINO-6-ISOPROPYLAMINO-S-
TRIAZINYL)CYSTINE. +*+*PEER REVIEWED*#* [Menzie, C.M. Metabolism of
Pesticides, Update II. U.S. Department of the Interior, Fish
Wildlife Service, Special Scientific Report - Wildlife No.
212.wWashington, DC: U.S. Government Printing Office, 1978. 273]

FOLLOWING APPLICATION OF (14)C-LABELED ATRAZINE TO RAT, GS5-13524 TO
COWS, & GS-13529 TO RAT, OMEGA OXIDATION OF MORE BULKY ISOPROPYL, &
SEC-BUTYL GROUPS YIELDED SMALIL AMT OF THE RESPECTIVE CARBOXY ACIDS
OF OTHERWISE INTACT PARENT CMPD. AMMELINE WAS URINARY METABOLITE ...
IN RATS TREATED WITH ATRAZINE ... **PEER REVIEWED#** [Kearney,
P.C., and D. D. Kaufman (eds.) Herbicides: Chemistry,Degredation and
Mode of Action. Volumes 1 and 2. 2nd ed. New York: Marcel Dekker,
Inc., 1975. 174]

COMPARATIVE STUDIES IN RAT LIVER HOMOGENATES OF FATE OF ATRAZINE &
SIX OF ITS POSSIBLE METABOLITES ... HAVE SHOWN THAT MICROSOMAL




N-DEALKYLATION IS THE PRINCIPAL MODE OF BREAKDOWN, & THAT .
N-DE-ISOPROPYLATION OCCURRED FASTER THAN N-DE-ETHYLATION. - **PEER
REVIEWED** [The Chemical Society. Foreign Compound Metabolism in

Mammals. Volume 4: A Review of the Literature Published during 1974
and 1975. London: The Chemical Society, 1977. 219]

In animals, the chief urinary metabolites of atrazine, simazineé&
propazine were the corresponding N-dealkyl triazines,
2-chloro-4-amino-6~(ethylamino)-s-triazine and 2-chloro-4-amino-6-
(isopropylamino)-s-triazine. A third metabolite,
2-chloro-4,6-diamino-s-triazine, was reported in the urine of rats
dosed with the 3 parent cmpd. This cmpd was the major metabolite in
rats. **PEER REVIEWED** [Bradway DE, Moseman RF; J Agric Food Chem
30 (2): 244-7 (1982)]

Separate populations of Senecio vulgaris were found that evolved
partial tolerance to s-triazine herbicides & others that were
totally resistant (plastid resistance). In plants from the
susceptible, tolerant, and resistant populations, about one half of
applied (14)C-atrazine was rapidly N-dealkylated to the deethylated
and deisopropylated products. After 6 days less than 25% of the
applied (14)C-atrazine was metabolized to water sol degradation
products. Less than 2% of the applied atrazine was incorporated into
methanol insoluble residues. **PEER REVIEWED** [Gressel J et al;
Pestic Biochem Physiol 19 (3): 361-70 (1983)]

Atrazine was fed to white leghorn hens for 7 days. No residues of
atrazine or its metabolites were found in eggs. In collected
excreta, atrazine, desethylatrazine, 2-hydroxyatrazine, &
2-hydroxy-desethylatrazine were present. Analysis of chicken tissues
indicated the presence of hydroxyatrazine, desethylhydroxyatrazine &
desethylatrazine. Highest levels of hydroxy- & desethyl-
hydroxyatrazine were in the liver. **PEER REVIEWED*=* [Menzie, C.M.
Metabolism of Pesticides-Update III. Special Scientific Report-
Wildlife No. 232. Washington, DC: U.S.Department of the Interior,
Fish and wWildlife Service, 1980. 527]

THE SOLUBLE FRACTION (105,000XG) FROM GOOSE, PIG & SHEEP LIVER
HOMOGENATES CONTAINS AN ENZYME WHICH METABOLIZES A MIXTURE OF
ATRAZINE & SIMAZINE IN IN VITRO INCUBATIONS BY COMBINATION OF
HYDROLYSIS & PARTIAL N-DEALKYLATION. COMPLETE DEALKYLATION WAS NOT
OBSERVED AS SHOWN BY REMOVAL OF ONLY ONE ALKYL GROUP, BUT NOT BOTH,
FROM THE COMPOUNDS CONTAINING CHLORINE OR HYDROXY-GROUPS ATTACHED TO
THE TRIAZINE RING. **PEER REVIEWED** [KHAN SU ET AL; PESTIC SCI 10
(6): 460-6 (1979)]

About 53 grass species of the subfamilies Festucoideae, Panicoideae &
Eragrostoidea (Gramineal subfamilies) were exposed to atrazine.
N-Dealkylation, hydroxylation & peptide conjugation occurred in all
species. N-Desethylatrazine, N-desisopropylatrazine &glutathione &
glutamylcysteine conjugates were the predominant metabolites in
panicoid grasses. **PEER REVIEWED** [Menzie, C.M. Metabolism of
Pesticides-Update III. Special Scientific Report- Wildlife No. 232.
Washington, DC: U.S.Department of the Interior, Fish and Wildlife
Service, 1980. 527] :

There was no difference in ... metabolism of atrazine by resistant &
susceptible lamb’s quarters (Chenopodiium album L). Hydroxylation,
N-dealkylation & peptide conjugation was observed. Metabolites
identified included hydroxyatrazine, desethylatrazine,
desisopropylatrazine, S-(4-ethylamino-6-isopropylamino-s-triazinyl-2-
Jglutathione, & S-gamma-L-glutamyl-(4-ethylamino-6-isopropyl-amino-s-
triazinyl-2)-L-cysteine. **PEER REVIEWED** [Menzie, C.M.
Metabolism of Pesticides-Update III. Special Scientific Report-
Wildlife No. 232. Washington, DC: U.S.Department of the Interior,
Fish and wWildlife Service, 1980. 527]




GLUTATHIONE S-TRANSFERASE PREPN FROM MOUSE LIVER WAS PURIFIED 61 FOLD
USING ATRAZINE AS THE SUBSTRATE. WHEN EXPT MEASURING CONJUGATION
RATE WITH ATRAZINE, SIMAZINE OR PROPAZINE WERE UNDERTAKEN, ATRAZINE
WAS CONJUGATED FASTER THAN EITHER OF OTHER CMPD. **PEER REVIEWED**
(GUDDEWAR MB, DAUTERMAN WC; PESTIC BIOCHEM PHYSIOL 12 (1): 1-9

1979

CéLORO%%IAZINES REACTED /WITH A PLANT ENZYME RESPONSIBLE FOR THEIR
CONJUGATION/ IN THE DECREASING ORDER OF GS-13529, ATRAZINE,
CYPROZINE, PROPAZINE, & SIMAZINE WITH NO CORRELATION TO THEIR WATER
SOLUBILITY OR PARTITION COEFFICIENTS. APPARENTLY, INTACT ALKYLAMINO
SUBSTITUENTS @ BOTH C4 & C6 POSITIONS ARE PREFERRED STRUCTURES FOR
CONJUGATION SINCE MOST OF THE ENZYME ACTIVITY WAS LOST WHEN ONE OF
THE SIDE CHAIN ALKYL GROUPS WAS REMOVED. **PEER REVIEWED**
[Kearney, P.C., and D. D. Kaufman (eds.) Herbicides:
Chemistry,Degredation and Mode of Action. Volumes 1 and 2. 2nd ed.
New York: Marcel Dekker, Inc., 1975. 157]

Bction Mechanism (ACTN):

Inhibits photosynthesis & interferes with other enzymic processes /in
the plant/. **PEER REVIEWED** [Hartley, D. and H. Kidd (eds.). The
Agrochemicals Handbook. 2nd ed. Lechworth, Herts, England: The Royal
Society of Chemistry,1987.,p. A023/Aug 87]

The action of atrazine and its biodegradation products on the
membrane transport of K+ in roots was evaluated in both sensitiveand
resistant plants. Excised roots of corn and oat showed inhibition of
K+ uptake efficiency by 1.4X10-4 M deethylated atrazine. Deethylated
atrazine inhibited K+ transport by interacting directly with the
cell membranes without discerning between resistant and sensitive
plants. **PEER REVIEWED** [Giardina MC et al; Pestic Biochem
Physiol 19 (1): 11-4 (1983)]

... Their chief mode of action appears to involve carbohydrate
metabolism. The chlorinated s-triazines inhibit starch accumulation
by blocking the prodn of sugars. Similar behavior has been shown for
the methoxy & methylthio-s-triazines. It has been reported that the
s-triazines affect the tricarboxylic acid cycle with activation of
phospho-phenyl pyruvate-carboxylase causing the disappearance of
sucrose & glyceric acid with the formation of aspartic & malic
acids. /s-Triazines/ **PEER REVIEWED** [American Conference of
Governmental Industrial Hygienists. Documentation of the Threshold
Limit Values and Biological ExposureIndices. 5th ed. Cincinnati,
OH:American Conference of Governmental Industrial Hygienists, 1986.
44

SINCE CHLOROSIS IS THE FIRST SIGN OF THE EFFECT OF TRIAZINES
ONPLANTS, INTERFERENCE WITH CARBON DIOXIDE ASSIMILATION & SUGAR
FORMATION CAN BE EXPECTED. STUDIES SHOWING THAT HILL REACTION IS
INHIBITED CONFIRMED THIS. /TRIAZINES/ #**PEER REVIEWED** [Menzlie,
C.M. Metabolism of Pesticides. U.S. Department of the Interior,
Bureau of Sport Fisheries and Wildlife, Publication 127. Washington,
DC: U.S. Government Printing Office, 1969. 312]

Substance Interaction (INTC):

... ARSENIC UPTAKE IN GRAPES TREATED WITH MSMA /MONOSODIUM SALTOF
METHANEARSONIC ACID/ & ATRAZINE TO CONTROL JOHNSONGRASS
/WASSTUDIED/. ARSENIC RESIDUES FIVE TIMES HIGHER THAN CONTROLS
(0.24-0.28 UG/G DRY WT) IN GRAPES TREATED WITH MSMA & ATRAZINE WERE
FOUND. ... IT IS EVIDENT THAT ATRAZINE ... FACILITATES UPTAKE
OFARSENIC BY PLANT. **PEER REVIEWED** [Kearney, P.C., and D. D.
Kaufman (eds.) Herbicides: Chemistry,Degredation and Mode of Action.
Volumes 1 and 2. 2nd ed. New York: Marcel Dekker, Inc., 1975. 765]

PROPARGYL N-(P-CHLOROBENZENESULFONYL) CARBAMATE (1.12 KG/HA),




PREPLANT INCORPORATED, PROTECTED COTTON (GOSSYPIUM HINSUTUM) AGAINST
PHYTOTOXIC EFFECT OF ATRAZINE (1.12 KG/HA). **PEER REVIEWED*x*
[MAHONEY MD ET AL; BRAZ PEDIDO PI PATENT NO 79 07132 05/05/81
(STAUFFER CHEM CO)]

Environmental Impact

Environmental Fate/Exposure Summary (ENVS):

Atrazine may be released into the environment via effluents at
manufacturing sites and at points of application where it is
employed as a herbicide. The s- triazine ring of atrazine is
fairlyresistant to degradation. 2-Chloro-4- ethyl-amino-6-amino-s-
triazine, 2-chloro-4-amino-6-isopropylamino-s-triazine,
2-hydroxy-4-ethylamino-6-isopropyl-amino-s-triazine and 2-hydroxy-4-
ethylamino-6-amino-s-triazine have been identified as microbial
transformation products of atrazine. Chemical degradation of
atrazine may be more important environmentally than biodegradation.
Atrazine may hydrolyze fairly rapidly in either acidic or basic
environments, yet is fairly resistent to hydrolysis at neutral pHs.
Furthermore the rate of hydrolysis was found to drastically increase
upon small additions of humic materials, indicating
atrazinehydrolysis could be catalyzed. For example, the half-life of
atrazine at 25 deg C and pH of 4 was 244 days without an additive
and 1.73 days with the presence of 2% humic acid. At 25 deg C, a5
mg/1l solution of fulvic acid (naturally occurs in soils and most
surface waters) resulted in half-lives of 34.8, 174, 398 and742 days
at pHs of 2.9, 4.5, 6.0 and 7.0, respectively. Hydrolysis of
atrazine followed first order kinetics producing hydroxyatrazine as
the transformation product. Photolysis of atrazine did not occur in
alcohols and water at wavelengths > 300 nm. However, at wavelengths
greater than or equal to 290 nm, the photolysis half-life of
atrazine at a concn of 10 mg/l in aqueous solution at 15 deg C was
25 hr as compared to a half-life of 4.9 hr for identical conditions
with an acetone sensitizer added at a concn of 1 ml/100 ml. Atrazine
is expected to maintain a very high to medium mobility class in
soils and should not strongly absorbto sediments. Atrazine is not
expected to bioconcentrate or volatilize. However if released to the
atmosphere, vapor phase reactions with photochemically produced
hydroxyl radicals in the atmosphere may be important (estimated
half-1ife of about 2.6 hr). The most probable exposure would be
occupational exposure, whichmay occur through dermal contact or
inhalation at places where atrazine is produced or used as a
herbicide(SRC). **PEER REVIEWED**

Artificial Sources (ARTS):
Atrazine may be released into the environment via effluents at
manufacturing sites and at points of application where it is
employed as a herbicide. (SRC) **PEER REVIEWEDx**

Environmental Fate (ENVF):

IN LAB MODEL ECOSYSTEM STUDY, WITH (14)C RING-LABELED ATRAZINE THE
ENVIRONMENTAL DEGRADATION PRODUCTS WERE 2-AMINO-4-CHLORO-6-
ISOPROPYLAMINO-S-TRIAZINE & 2-AMINO-4-CHLORO -6-~ETHYLAMINO-S-
TRIAZINE. THERE WAS ONLY A SLIGHT DEGREE OF FOOD-CHAIN TRANSFER OF
ATRAZINE (ECOLOGICAL MAGNIFICATION 11 TIMES IN FISH) OR ANY OF ITS
DEGRADATION PRODUCTS. **PEER REVIEWED** ([National Research
Council. Drinking Water & Health Volume 1. Washington, DC: National
Academy Press, 1977. 535]

TERRESTRIAL FATE: The s-triazine ring of atrazine is fairly resistant
to degradation. For example after 70 days, less than one percent of




the C(14) labeled atrazine treated at 10, 1000 and 20,000 ppm to a
Webster soil was recovered as CO2 while only 10-20% was transformed
to 2-chloro-4-ethyl-amino-6-amino-s-triazine, 2-chloro-4-amino~-6-~
isopropylamino-s-triazine, 2-hydroxy-4-ethylamino-6-isopropyl-amino-
s-triazine and 2—hydroxy—4—ethylamino—6-amino—s—triazine(1). However
14, 70 and 80% of the radio-labeledatrazine treated to a Cecil soil
at concn of 10, 1000 and 20,000 ppm was recovered intact(l). The
same transformation products were identified and at all concn less
than one percent of the parent material was metabolized to CO2(1l). A
50% reduction of 1 ppm atrazine was achieved within 130 days based
on CO2 evolution from 5 differing soils incubated at 25 deg C(2).
Only 0.49 and 0.76% of C(14) labeled atrazine evolved as CO2 from a
soil/barley plant system treated at concn of 1 and 6 ppm,
respectively, after 7 days, whereas 1.69% of 1 ppm the radiolabeled
atrazine evolved from a soil system planted with maize(3). *+*PEER
REVIEWED** [(1) Davidson JM et al; Adsorption, Movement and
Biological Degradation of Large Concentrations of Selected
Pesticides in SoilsUSEPA-600/2-80-124 p 111 (1980) (2) Laskowski DA
et al; Res Rev85: 127-38 (1983) (3) Scheunert I et al; J Environ Sci
Health B21: 457-85 (1986)]

TERRESTRIAL FATE: Chemical degradation of atrazine may be more
important environmentally than biodegradation in soil. Atrazine may
hydrolyse in either acidic or basic soils yet is fairly resistent to
hydrolysis at neutral pHs. Furthermore the rate of hydrolysis was
found to drastically increase upon small additions ofhumic
materials, indicating atrazine hydrolysis could be catalyzed. For
example the half-life of atrazine at 25 deg C and pH ofd was 244
days without an additive and 1.73 days with the presence of 2% humic
acid(2). At 25 deg C, a 5 mg/l solution of fulvic acid (naturally
occurs in soils) at pHs of 2.9, 4.5, 6.0 and 7.0 resulted in
half-lives of 34.8, 174, 398 and 742 days, respectively(3).
Hydrolysis of atrazine followed first order kinetics producing
hydroxyatrazine as the transformation product(1-3). Atrazine has the
. potential to photolyse from surface soils. The half-lives for
. sunlight exposed ring-labeled atrazine at concn of 0.10 ppm under
aerobic conditions were 330 and 385 days for two agricultural
soils(4). Atrazine is expected to maintain a very high to medium
mobility class in soils. Volatilization of atrazine is not expected
to be environmentally important(SRC). **PEER REVIEWED** [(1)
Armstrong DE et al; Soil Science Soc Amer Proc 31: 61-6 (1967) (2)
Li GC, Felbeck GT; Soil Sci 114: 201-8 (1972) (3) Khan SU; Pestic
%igsgz 39-43 (1978) (4) Jones TW et al; J Environ Qual 11: 632-8
)1
AQUATIC FATE: The s-triazine ring of atrazine is fairly resistant to
microbial attack based upon a number of soil studies. Chemical
dggradation of atrazine may be more important environmentally than
blnggradation. Atrazine may hydrolyse fairly rapidly ineither
acidic or basic waters, yet is fairly resistent to hydrolysis at
neutral pHs. Furthermore the rate of hydrolysis was found to
drastically increase upon small additions of humic materials,
indicating atrazine hydrolysis could be catalyzed. For example the
half-life of atrazine at 25 deg C and pH of 4 was 244 days without
an additive and 1.73 days with the presence of 2% humic acid(2). At
25 deg C, a 5 mg/1 solution of fulvic acid (naturally occurs in
surface waters) at pHs of 2.9, 4.5, 6.0 and 7.0 resulted in
half-lives of 34.8, 174, 398 and 742 days, respectively(3).
Hydrolysis of atrazine followed first order kinetics producing
hydroxyatrazine as the transformation product(1-3). Alkaline
hydrolysis proceeds twice as rapid as acidic hydrolysis(4). **PEER




REVIEWED** [(1) Armstrong DE et al; Soil Science Soc Amer Proc 31:
61-6 (1967) (2) Li GC, Felbeck GT; Soil Sci 114: 201-8 (1972) (3)
Khan SU; Pestic Sci 9: 39-43 (1978) (4) Wolfe NL et al; Chemical and
Photochemical Transformation of Selected Pesticides in Aquatic
Systems p 153 (1976)]

AQUATIC FATE: Photolysis of atrazine did not occur in
methanol,ethanol, butanol and water at wavelengths > 300 nm(1).
However at wavelengths greater than or equal to 290 nm, the
photolysis half-life of atrazine at a concn of 10 mg/l in aqueous
solution at 15 deg C was 25 hr as compared to a half-life of 4.9 hr
for identical conditions with an acetone sensitizer added at a concn
of 1ml1/100ml(2). The half-lives for sunlight exposed
ring-labeledatrazine at concn of 0.10 ppm under aerobic conditions
were 15 and 20 days for two estuarine sediments and 3-12 days for
estuarine water(3). Hydroxyatrazine (2-hydroxy-4-ethylamino-6-
isopropylamino-s-triazine) was identified as the major short-term
metabolite(3). Atrazine is not expected to strongly absorb to
sediments and may only moderately partition from the water column.
Bioconcentration and volatilization of atrazine are not expected to
be environmentally important. **PEER REVIEWED** [(1) Pape BE,
Zabik MJ; J Agric Food Chem 18: 202-7 (1970) (2) Burkhard N, Guth
JA; Pest Sci 7: 65 (1976) (3) Jones TW et al; JEnviron Qual 11:
632-8 (1982)]

ATMOSPHERIC FATE: If released to the atmosphere, reactions
withphotochemically produced hydroxyl radicals in the atmosphere may
be important(SRC). The rate constant for the vapor-phase reaction of
atrazine with photochemically produced hydroxyl radicals has been
estimated to be 147.2X10-12 cu cm/molecule-sec at 25 deg C which
corresponds to an atmospheric half-life of about 2.6 hr at an
atmospheric concn of 5X10+5 hydroxyl radicals per cu cm(3). **PEER
REVIEWED** [(1) Pape BE, Zabik MJ; J Agric Food Chem 18: 202-7
(1970) (2) Burkhard N, Guth JA; Pest Sci 7: 65 (1976) (3) Atkinson R
et al;Environ Sci Technol 21: 64-72 (1987)]

TERRESTRIAL FATE: Atrazine was applied to a field planted with corn
for 20 yr at rates ranging 1.40-2.24 kg/ha. Analysis of soil samples
taken 6 & 12 mo after the final application showed thepresence of
residues of the parent cmpd-& its mono dealkylated hydroxy analogs.
Long-term annual applications of atrazine for weed control in corn
apparently result in the persistence of someof its degradation
products, mainly hydroxylated analogs, in soil 1 yr after the final
herbicide application. Such residues mayenter the food crops planted
in atrazine-treated soil in the year or years following the
cessation of a long-term treatment. **PEER REVIEWED** [Khan SU,
Saidak WJ; Weed Res 21 (1l): 9-12 (1982)]

TERRESTRIAL FATE: The accumulation of atrazine was studied in
8corn-planted soils, treated with 1-2 kg atrazine/ha/yr for about 15
yr. The atrazine residues were 0.012-0.02 ppm. The
atrazinedegradation products showed the following residues:
deethylatrazine, 0.003-0.014 ppm; deisopropylatrazine, 0.002-0.004
ppm; deethyldeisopropylatrazine, 0.002-0.04 ppm, and
hydroxyatrazine, about 0.01 ppm. C-Cl bond hydrolysis in atrazine
was enhanced by acid soils. **PEER REVIEWED** [Patumi M et al;
Agrochimica 25 (2): 162-7 (1981)]

TERRESTRIAL FATE: In the spring, 1973 loamy soil was treated with
(14)C ring-labeled atrazine. In the summer, 1981, soil samples were
collected & analyzed. The soil still contained about 83% from the
initial (14)C activity. Only 40% could be extracted from those
samples. Besides traces of atrazine, 6 metabolites were identified
which originated from the parent cmpd through N-dealkylation and
hydrolysis. **PEER REVIEWED+** [Capriel P, Haisch A; Z




Pflanzenernaehr Bodenkd 146 (4): 474-80(1983)] ‘

TERRESTRIAL FATE: In soil, microbial degradation occurs, with
half-life of about 6-10 wk. **PEER REVIEWED** [Hartley, D. and H.
Kidd (eds.). The Agrochemicals Handbook. 2nd ed. Lechworth, Herts,
England: The Royal Society of Chemistry,1987.,p. A023/Aug 87]

TERRESTRIAL FATE: THE PERSISTENCE IN SOIL & TRANSPORT OF ATRAZINE IN
SURFACE & SUBSURFACE RUNOFF FROM PLOTS IN COASTAL PLAIN OFTHE
SOUTHERN UNITED STATE WERE STUDIED. ATRAZINE PERSISTED IN SOIL
SURFACE (10 CM) FOR MORE THAN 4 MONTHS; HOWEVER, IT COULD NOT BE
DETECTED AT GREATER DEPTHS AFTER 2 MONTHS. IT WAS NOT DETECTED IN
SIGNIFICANT SURFACE RUNOFF AFTER 26 DAYS OR IN SUBSURFACEFLOW.
*+*PEER REVIEWED** [ROHDE WA ET AL; AGRO-ECOSYSTEMS 7 (3): 225-38

1981

TéRRES%AIAL FATE: DEGRADATION PRODUCTS OF CYPRAZINE & ATRAZINE WERE
MONITORED OVER A 3-YEAR PERIOD IN SOIL (PREDOMINANTLY LOAMYSANDS &
SAND CLAY LOAMS) IN FIELDS USED TO GROW MAIZE. THE LEVEL OF
HYDROXYTRIAZINES IN SOIL SAMPLES RANGED FROM 0.05 TO 0.5 PPM & THEY
WERE THE PREDOMINANT TRIAZINE RESIDUES IN THE FIELDS DURING SPRING &
AUTUMN. **PEER REVIEWED** [MUIR DCG, BAKER BE; WEED RES 18 (2):
111-20 (1978)]

TERRESTRIAL FATE: THE LONG SOIL PERSISTENCE OF THESE CMPD DOES ...
CREATE THE PROBLEM OF SOIL CARRY OVER, WHICH CAN DAMAGE SUCCEEDING
CASH CROPS. THEREFORE EXTREME CAUTION MUST BE TAKEN IN THEIR
APPLICATION ON CROPLAND TO AVOID SUCH INJURY TO FOLLOWING CROPS.
/TRIAZINES/ **PEER REVIEWED** ([White-Stevens, R. (ed.). Pesticides
in the Environment: Volume3. New York: Marcel Dekker, Inc., 1977.
91]

Biodegradation (BIOD):

MICROBIAL ACTIVITY POSSIBLY ACCOUNTS FOR DECOMP OF SIGNIFICANT
PORTION OF ATRAZINE IN SOIL. RANGE OF SOIL MICROORGANISMS CAN
UTILIZE IT AS SOURCE OF ENERGY & NITROGEN. EFFECT OF ATRAZINE ON
THESE & OTHER ORGANISMS APPEARS TO BE SMALL. **PEER REVIEWEDx**
(Weed Science Society of America. Herbicide Handbook. 5th ed.
Champaign, Illinois: Weed Science Society of America, 1983. 33]

Measures of CO2 evolution from atrazine labeled with (14)C at the
ethyl or propyl groupings(3) have demonstrated that dealkylation is
the major mechanism involved in microbial degradation of
atrazine(1l,2). Decomposition studies of (14)C ring labeled atrazine
evolve (14)CO2 at slow rates indicating the s-triazine ring is
fairly resistant to microbial degradation(1-3). Chemical degradation
of atrazine may be more important environmentally than
biodegradation in so0il(3-7) or water(4,8) and much of what appears
to degrade is actually bound to soil and sediments(4). Reducedoxygen
levels had no effect upon the degradation rates of atrazine(9).
Atrazine was also shown to be degradable by bacterium ina defined
medium under anaerobic conditions(10). However only 0.59% of (14)C
ring labeled atrazine was mineralized to CO2 underanaerobic
conditions(5). **PEER REVIEWED** [(1) Kaufman DD, Kearney PC; Res
Rev 32: 235-65 (1970) (2) USEPA; Health and Env Effects Profile for
Atrazine. ECAO-CIN-P098 (1984) (3) Skipper HD, Volk VV; Weed Sci 20:
344-7 (1972) (4) Geller A; Arch Environ Contam Toxicol 9: 289-305
(1980) (5) Goswami BT, Green RE; Environ Sci Technol 5: 426-9 (1971)
(6) Leininger VE; Diss Abstr Int B 30: 3943-4 (1970) (7) Skipper HD
et al; Soil Sci Soc Amer Proc 31: 653-6 (1967) (8) Wolf DC, Jackson
RL; Atrazine Degradation, Sorption and Bioconcentration in Water
Systems NTIS PB83-150151 pp 49 (1982) (9) Jones TW et al; J Environ
Qual 11: 632-8 (1982) (10) Jessee JA et al; Appl Environ Microbiol
45: 97-102 (1983)]

2-Ethylamino-4-hydroxy-6-isopropylamino-1,3,5-triazine




(hydroxyatrazine) is formed in soil and microbially degraded by
splitting the hetérocyclic ring. **PEER REVIEWED** [Hartley, D.
and H. Kidd (eds.). The Agrochemicals Handbook. 0ld Woking, Surrey,
United Kingdom: Royal Society of Chemistry/Unwin Brothers Ltd.,
1983.,p. A023/0Oct 83]

MOST OF THE TRIAZINES ARE VERY STABLE IN SOIL & DISSIPATE SLOWLY
THROUGH ... DEGRADATION OF MOLECULAR SIDE CHAINS BY SOIL
MICROORGANISMS. /TRIAZINES/ #**PEER REVIEWED#* [White-Stevens, R.
(ed.). Pesticides in the Environment: Volume3. New York: Marcel
Dekker, Inc., 1977. 90]

Abiotic Degradation (ABIO):

SIGNIFICANCE OF PHOTODECOMPOSITION ... OF ATRAZINE FROM SOIL ISNOT
FULLY UNDERSTOOD. AVAILABLE DATA INDICATE THAT ... /IT OCCURS/ TO
SOME EXTENT IF HIGH TEMP & PROLONGED SUNLIGHT FOLLOW APPLICATION
BEFORE PRECIPITATION, BUT ... /IT IS/ OF LITTLE SIGNIFICANCE IN
ATRAZINE DISSIPATION UNDER MOST FIELD CONDITIONS. ATRAZINE IS MORE
SUBJECT TO UV ... LOSSES THAN SIMAZINE ... **PEER REVIEWED** [Weed
Science Society of America. Herbicide Handbook. 5th ed. Champaign,
Illinois: Weed Science Society of America, 1983. 33]

Atrazine does not hydrolyze when uncatalyzed even at elevated
temperatures(4). At a pH of 6.97 and 25 deg C the half-life of
atrazine was determined to be 1800 years in the absence of any acid,
base or buffer catalyses, based on a pseudo-first-order rate '
constant of 1.24X10-11/s(4). Atrazine was completely hydrolyzed
within 3-4 days at extreme pHs(1). Alkaline hydrolysis proceeds
twice as rapid as acidic hydrolysis(5). The hydrolysis half-lives of
atrazine in aqueous buffered systems at 25 deg C and pHs ofl, 2, 3,
4, 11, 12, and 13 were determined to be 3.3, 14, 58, 240, 100, 12.5
and 1.5 days, respectively(2). Using graphical representation of
this data, the half life of atrazine at a pH of 7was calculated to
be approximately 10,000 days(3). **PEER REVIEWED** [(1)
Fernandez-Quintanilla C et al; Soil Appl Herbic Symp 301-8(1981) (2)
Armstrong DE et al; Soil Science Soc Amer Proc 31: 61-6 (1967) (3)
USEPA; Health and Env Effects Profile for Atrazine, ECAO-CIN-P098
(1984) (4) Plust SJ et al; J Org Chem 46: 3661-5 (1981) (5) wWolfe NL
et al; Chemical and Photochemical Transformation of Selected
Pesticides in Aquatic Systems p 153 (1976)]

The rate of hydrolysis was found to drastically increase upon small
additions of sterilized soil(1l), humic acid(2), and fulvic acid(3),
indicating atrazine hydrolysis could be catalyzed(1,2,3). For
example the half-life of atrazine at 25 deg C and pH of 4was 244
days without an additive and 1.73 days with the presence of 2% humic
acid(2). At 25 deg C, a 5 mg/1 solution of fulvic acid, which
naturally occurs in soils and many surface waters(4), and at pHs of
2.9, 4.5, 6.0 and 7.0 maintained half-lives of 34.8, 174, 398 and
742 days, respectively(3). Hydrolysis of atrazine followed first
order kinetics producing hydroxyatrazine as the transformation
product(1,2,3). It was determined that the acidic functional groups
of humic materials in particular hydrogen ions and undissociated
carboxyl groups of fulvic acid were the only catalytic agents(5).
++*PEER REVIEWED** [(1) Armstrong DE et al; Soil Science Soc Amer
Proc 31: 61-6 (1967) (2) Li GC, Felbeck GT; Soil Sci 114: 201-8
(1972) (3) Khan SU; Pestic Sci 9: 39-43 (1978) (4) USEPA; Health and
Env EffectsProfile for Atrazine. ECAO-CIN-P098 (1984) (5) Gamble DS,
Khan SU; Can J Soil Sci 65: 435-43 (1985)]

Photolysis of atrazine did not occur in methanol, ethanol, butanol
and water at wavelengths > 300 nm(7). At wavelengths greaterthan or
equal to 290 nm, the photolysis half-life of atrazine at a concn of
10 mg/l1 in aqueous solution at 15 deg C was 25 hr as compared to a




half-life of 4.9 hr for identical conditions with an acetone
sensitizer added at a concn of 1 ml/100 ml(1l). 8% of a 30 ppm
aqueous solution of atrazine was lost to photolysis after 135 min
exposure to 300 nm at 50 deg C, whereas 6 and 17% was lost from
similar solutions with 0.2% of two respective surface active
agents(2). Fulvic acid was found to increase the photostability of
atrazine in aqueous solution and the photolytic half-life of
atrazine in fulvic acid solution increased with decreasing pH(3). At
wavelenths > 290 nm nitrate and nitrite ions can yield hydroxyl
radicals which can react with atrazine(4). However atrazine did not
react with singlet oxygen in water(6). Two de-alkyl-,
de-N,N’-dialkyl and the hydroxyl analogs of atrazine inan acetone
sensitizing aqueous solution(1), hydroxyatrazine andthree
N-dealkylated products in the presence of fulvic acid(3) and
de-ethylated atrazine and 2-chloro-4-(isopropylamino)-6-acetaamido-5-
triazine in dye sensitized solution(5) were identified as the
primary phototransformation products of atrazine. **PEER REVIEWED**
[(1) Burkhard N, Guth JA; Pest Sci 7: 65 (1976) (2) Tanaka FS et al;
J Agric Food Chem 29: 227-30 (1981) (3) Khan, Schnitzer M;J Environ
Sci Health B13: 299-310 (1978) (4) Kotzias D et al;
Naturwissenschaften 69: 444-5 (1982) (5) Rejto M et al; J Agric Food
Chem 31: 138-42 (1983) (6) Wolfe NL et al; Chemical and .
Photochemical Transformation of Selected Pesticides in Aquatic :
Systems p 153 (1976) (7) Pape BE, Zabik MJ; J Agric Food Chem 18:
202-7 (1970)]

Reactions with photochemically produced hydroxyl radicals in the
‘atmosphere may be important(SRC). The rate constant for the
vapor-phase reaction of atrazine with photochemically produced
hydroxyl radicals has been estimated to be 1.472X10-10 cu
cm/molecule-sec at 25 deg C which corresponds to an atmospheric
half-lifeof about 2.6 hr at an atmospheric concn of 5X10+5 hydroxyl
radicals per cu cm{(l). **PEER REVIEWED** [(1) Atkinson R et al;
Envrion Sci Technol 21: 64-72 (1987)]

Aqueous, aerated solutions of ametryne, atraton and atrazine,
containing a sensitizer (riboflavin), were exposed to sunlight
irradiation for several hr. The primary photodegradation products
formed were the deethylated s-triazines & the oxidated product,
6-acetamido-s-triazines. The yields of these products were for
deethylated s-triazines 55, 62 and 70% and for 6-acetamido-s-
triazine 2.6, 3.0 and 7.0% respectively. Further irradiation of the
reaction mixtures led to the decomposition of the deethylated
s-triazines and 6-acetamido-s-triazines with the formation of
4,6-diamino-s-triazine derivatives which photolyzed to unidentified
cmpd. **PEER REVIEWED** [Rejto M et al; J Agric Food Chem 31 (1):
138-42 (1983)]

Bioconcentration (CBIO):

Experimental log BCF values of 2.0, 1.0, 0.9, 0.5 and 0.3 have been
reported for atrazine in Cottus bairdi (Mottled sculpinj)(1),
Leuciscus idus melanotus (Golden ide)(2), Pimephales promelas
(Fathead minnow) (3) Coregonus fera (Whitefish)(4) and Ictaluras
melas (Catfish)(5), respectively. Atrazine levels in the tissuesof
Salvelinus frontinalis (Brook trout) were below the detectable limit
(0.20 mg/kg) after 44 weeks of exposure at a mean concnof 0.74
mg/1(6). Based on these measures of BCF and uptake, atrazine is not
expected to bioconcentrate. +**PEER REVIEWED** [(1) Lynch TR et al;
Environ Toxicol Chem 1: 179-92 (1982) (2) Freitag D et al;
Chemosphere 14: 1589-616 (1985) (3) Veith GD etal; J Fish Res Board
Can 36: 1040-8 (1979 (4) Gunkel G, Streit B; Water Res 14: 1573-84
(1980) (5) Ellgehausen H et al; Ecotoxicol Environ Safety 4: 134-57




(1980) (6) Macek KJ et al; Chronic Toxicity of Atrazine to Selected
Aquatic Invertebrates and Fishes USEPA-600/3-76-047 (1976)]

THREE INVERTEBRATES (MIDGES, SCUD, & WATER FLEAS) & 3 FISH
(BLUEGILLS, FATHEAD MINNOWS, OR BROOK TROUT) WERE EXPOSED TO
VARIOUSCONCN OF ATRAZINE IN FLOWING WATER SYSTEMS FOR APPROX 2 TO 18
MO, DEPENDING ON LIFE CYCLE. ... NONE OF THE FISH SPECIES
BIOCONCENTRATE ATRAZINE FROM WATER. RESIDUE CONCN WERE BELOW MINIMUM
DETECTABLE LIMITS. #**PEER REVIEWED** [Clayton, G. D. and F. E.
Clayton (eds.). Patty’s Industrial Hygiene and Toxicology: Volume
%A, 2B, 2C: Toxicology. 3rd ed. NewYork: John Wiley Sons, 1981-1982.
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BIOACCUMULATION EXPT WERE CARRIED OUT UNDER LAB CONDITIONS USING
ATRAZINE (APPROX 300 UG/L) & COREGONUS FERA (WHITEFISH). SAMPLES OF
INDIVIDUAL ORGANS OF FISH SHOW HIGH PESTICIDE CONCN IN BRAIN, GALL
BLADDER, LIVER, & GI TRACT, WHEREAS IN SKELETAL MUSCLE & GILLS ONLY
SMALL RESIDUES OCCUR. **PEER REVIEWED** [GUNKEL G; ARCH HYDROBIOL,
SUPPL 59 (2-3): 252-87 (1981)]

Bioconcentration factor predicted from water solubility = 86
(calculated); predicted from soil adsorption coeffecient = 7
(calculated). /From table/ **PEER REVIEWED** [Kenaga EE;
Ecotoxicol Environ Safety 4: 28 (1980)]

Soil Adsorption/Mobility (KOC):

Atrazine ... has a moderate mobilty in silty clay loam. **PEER
REVIEWED** ([USDA/Forest Service; Pesticide Background Statements
p.At-26 (1984) Agr Hdbk 633]

The average Koc value for 4 soils was determined to be 122(1,2). A
1982 literature review cited the average Koc value for 56 soils as
163(3). The Koc for a Georgia pond sediment was 216(6). AKoc as low
as 39 was recorded for a Swiss so0il(4) and values averaged 6288 with
a high of 13,600 for Chesapeake Bay colloidal material(5). Based on
the Koc values for soils, atrazine is expected to maintain a high to
medium mobility class in soils(7). However atrazine may also
strongly absorb to colloidal materials inthe water column. **PEER
REVIEWED** [(1) Rao PSC, Davidson JM; Water Res 13: 375-80 (1979)
(2) pDavidson JM et al; Adsorption, Movement and Biological
Degradation of Large Concentrations of Selected. Pesticides in Soils
USEPA-600/2-80-124 p 111 (1980) (3) Rao PSC, Davidson JM; Retention
and transformation of Selected Pesticides and Phosphorus in
Soil-Water Systems USEPA-600/53-82-060 (1982) (4) Burkhard N, Guth
JA; Pest Sci 12: 45-52 (1981) (5) Means JC, Wijayaratne R; Science
215: 968-70 (1982) (6) Brown DS, Flagg EW; J Environ Qual 10:
382-6(1981) (7) Swann RL et al; Res Rev 85: 16-28 (1983)]

Atrazine is more readily adsorbed on muck or clay soils than onsoils
of low clay & organic content. The downward movement or leaching is
limited by its adsorption to certain soil constituents. Adsorption
is not irreversible & desorption often occurs readily, depending on
such factors as temp, moisture, & pH. **PEER REVIEWED** [Weed
Science Society of America. Herbicide Handbook. 5th ed. Champaign,
Illinois: Weed Science Society of America, 1983. 33]

Koc = 640 (calculated from water solubility by reqression equations).
**PEER REVIEWED** [Kenaga EE; Ecotoxicol Environ Safety 4: 28
(1980) ]

Volitization from Water/Soil (VWS):

SIGNIFICANCE OF ... VOLATILIZATION OF ATRAZINE FROM SOIL IS NOTFULLY
UNDERSTOOD. AVAILABLE DATA INDICATE THAT ... /IT OCCURS/ TO SOME
EXTENT IF HIGH TEMP & PROLONGED SUNLIGHT FOLLOW APPLICATION BEFORE
PRECIPITATION, BUT ... /IT/ IS OF LITTLE SIGNIFICANCEIN ATRAZINE
DISSIPATION UNDER FIELD CONDITIONS. **PEER REVIEWED** [Weed




Science Society of America. Herbicide Handbook. 5th ed. Champaign,
Illinois: Weed Science Society of America, 1983. 33}

Under laboratory conditions 0.5, 0.8 and 0.8 % of radiolabeled
atrazine was lost to volatilization from soils planted with maize at
a concn of 1 ppm, and barley at concn of 1 and 6 ppm,
respectively(1l). Based upon a water solubility of 30 mg/l at 20 deg
C(2) and a vapor pressure of 2.78X10-7 mm Hg at 20 deg C(3), the
Henry's Law Constant for atrazine can be calculated to be 2.63X10-9
atm-cu m/mole(4). This value of Henry'’s Law Constant indicates
volatilization of atrazine will not be environmentally important(4).
**PEER REVIEWED** [(1) Scheunert I et al; J Environ Sci Health B
21: 457-85 (1986) (2) Burkhard N, Guth JA; Pest Sci 12: 45-52 (1981)
(3) GraysonBT, Fosbraey LA; Pest Sci 13: 269-78 (1982) (4) Lyman WJ
et al;Handbook of Chemical Property Estimation Methods
NY:McGraw-Hillp. 15-15 to 15-29 (1982)]

THE EFFECT OF MOISTURE ON VOLATILITIES OF SEVEN S-TRIAZINES
WASDETERMINED AT 45 DEG C ON TIFTON LOAMY SAND. ON WET SOIL THE
ORDER OF LOSS OF HERBICIDES WAS TRETAZINE > ATRAZINE > AMETRYN
APPROX EQUAL TO PROPAZINE APPROX EQUAL TO PROMETRYN APPROX EQUAL
TOPROMETONE > SIMAZINE, WHEREAS ON DRY SOIL THE LOSSES WERE NOT AS
EXTENSIVE. THE ORDER WAS TRIETAZINE > PROPAZINE > ATRAZINE APPROX
EQUAL TO SIMAZINE APPROX EQUAL TO PROMETONE > AMETRYN APPROXEQUAL TO
PROMETRYN. ADSORPTION AND WATER SOLUBILITY WERE SUGGESTED AS FACTORS
THAT CAN AFFECT THE RATE OF VAPORIZATION OF THESEHERBICIDES. **PEER
REVIEWED** [Kearney, P.C., and D. D. Kaufman (eds.) Herbicides:
Chemistry,Degredation and Mode of Action. Volumes 1 and 2. 2nd ed.
New York: Marcel Dekker, Inc., 1975. 924)

Concentration in Water (CWAT):

SURFACE WATERS: Atrazine concn ranged from 0.1 to 23.2 ug/l forl3
Ohio streams flowing into Lake Erie and from 1.0 to 45.7 ug/l for 8
sites in the Sandusky River basin, North Ohio(l). For the dissolved
fraction, 35% of 107 samples from 10 sites in the Cape Fear river
basin, NC tested positive for atrazine at concn upto 131.0 ug/1 with
an average of 5.6 ug/l; for the particle fraction, 22% of 106
samples tested positive at concn up to 5.2 ug/l with an average of
0.4 ug/1(2). Atrazine concn averaged 1.6 ng/g and 77% of the
Canadian streams tested positive for atrazine at entry points to the
Great Lakes with a maximum atrazine levelof 26.0 ng/g(3). **PEER
REVIEWED** [(1) Setzler JV; Atrazine residues in North Ohio, Tech
Report, Water Quality Lab, Heidelberg College (1980) (2) Pfaender FK
et al; Monitoring Heavy Metals and Pesticides in the Cape Fear River
Basin NC Report No 126 Washington DC Off Water Res Technol p 157
(1977) (3) Frank R et al; Internat Assoc Great Lakes Res 2: 131-8
(1979)]

DRINKING WATER: The 7 day average concn of atrazine in 3 New Orleans
LA drinking water supplies ranged from 4.9 to 5.4 ug/1(1l).Atrazine
in Iowa’s drinking water supplies from the South Skunk, Racoon,
Desmoines, and Rathburn Rivers, Red Rock Reservoir, 3 municipal
wells of Demoines, Davenport and Iowa City, and 4 raw drinking water
wells ranged in concn from NA-12,000, 120-3300, 50-800, 165-3750,
100-1900, 60-405 and 4-483 ng/l, respectively(2). The South Skunk,
Racoon, Desmoines, and Rathburn Rivers and Red Rock Reservoir
maintained respective average atrazine concn of 200, 814, 211, 1285
and 921 ng/1(2). **PEER REVIEWED** [(1) Kieth LH et al; pp 329-73
in Identification and Analysis of Organic Pollutants in Water Keith
LH ed Ann Arbor, MI: Ann Arbor Press (1976) (2) Junk GA et al; Resin
Sorption Methods for Monitoring Selected Contaminants in Water
CONF-751150-4 p 44 (1975)] ‘

GROUNDWATER: In corn producing regions of Nebraska, atrazine was
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| . found in ground water at concn ranging from 200 to 800 ng/l(1).
Concn of atrazine in 14 irrigation wells in central Nebraska ranged
from 0.06 to 3.12 ug/1(2). **PEER REVIEWED** [(1) Weht JEG et al;
Sci Total Environ 21: 47 (1981) (2) Spalding RF et al; Pestic Monit
J 14: 70-3 (1980)] :

Atrazine was applied to plots which were drained by tiles. Water
samples were collected & analyzed. Concn during the first season
ranged from 0.000 to 0.68 ug/l. The deethylated metabolite,
27chloro—4—isopropylamino—6-amino-s—triazine, was detected at
similar concn. **PEER REVIEWED** [Muir DC, Baker BE; J Agric Food
Chem 24 (1): 122-25 (1976)] :

SURFACE WATER: A SURVEY OF AGRICULTURAL WATERSHEDS IN SOUTHERN
ONTARIO, 1975-1977, NEAR LAND DEVOTED TO CORN PRODN TREATED
WITHATRAZINE @ MEAN RATE OF 1.7 KG/HA, WAS CONDUCTED. STREAMS WERE
GAUGED & WATERS MONITORED. ATRAZINE & ITS METABOLITE
DESETHYLATRAZINE WERE DETECTED IN 80% OF STREAM WATERS @ 1.4 UG/L.
**PEER REVIEWED** [FRANK R, SIRONS J; SCI TOTAL ENVIRON 12 (3):
223-39 (1979)]

Concentration in Sediment (CSED):

The 1971 and 1972 National Soils Monitoring Programs evaluated
pesticide residue levels in agricultural soils from 37 states(1,2).
In 1971 a total of 152 or 71.4% of the samples tested positive for
atrazine with minimum and maximum concn, arithmetic and geometric
means of 0.01, 16.73, 0.23 and 0.052 ppm, respectively(l). In 1972 a
total of 134 or 88.7% of the samples tested positive for atrazine
with minimum and maximum concn, arithmetic and geometric means of
0.01, 0.77, 0.10 and 0.051 ppm, respectively(2). **PEER REVIEWED**
[(1) Carey AE et al; Pest Monit J 12: 117-36 (1978) (2) Carey AE et
al; Pest Monit J 12: 209-29 (1979)]

Probable Routes of Human Exposure (RTEX):

For humans ... exposures can be by dermal, inhalation, and
oral (ingestion) route. **QC REVIEWED** [USDA/Forest Service;
Pesticide Background Statements p.At-37 (1984) Agr Hdbk 633]

NIOSH (NOHS Survey 1972- 1974) has statistically estimated that330
workers are potentially exposed to atrazine in the USA(1l). NIOSH
(NOES Survey 1981-1983) has statistically estimated that 1,002
workers are potentially exposed to atrazine in the USA(2). **PEER
REVIEWED** [(1) NIOSH; National Occupational Hazard Survey (NOHS)
(1974) (2) NIOSH; National Occupational Exposure Survey (NOES)
(1983)]

Personnel involved in manufacture, formulation or application of this
herbicide. #**PEER REVIEWED** [Sittig, M. Handbook of Toxic and
Hazardous Chemicals and Carcinogens, 1985. 2nd ed. Park Ridge, NJ:
Noyes Data Corporation, 1985. 99]

Atrazine is a widely used herbicide(1l). Hence atrazine may be
released into the environment via effluents at manufacturing sites
and at points of application where it is employed as a herbicide.
The most probable exposure would be occupational exposure, which may
occur through dermal contact or inhalation at places where atrazine
is produced or used. **PEER REVIEWED** [(1) WSSA; Herbicide
Handbook Weed Science Soc Amer p 30-5 (1983)]

Standards and Regulations

Ingestion Level (INGL):
... 0.0215 mg/kg/day ... **PEER REVIEWED** ([National Research
Council. Drinking Water & Health Volume 1. Washington, DC: National
Academy Press, 1977. 537]




Allowable Tolerances (ATOL): o
Tolerances are established for combined residues of the herbicide
atrazine (2—chloro—4—ethylamino—G—isopropylamino—s-triaz1ne) in or
on the following raw agricultural commodities: cattle (fat, meat &
meat byproducts): 0.02 ppm (negligible residues); corn,fodder
(field, sweet & pop): 15 ppm; corn, fresh (incl sweet kernels + cob
with husk removed): 0.25 ppm; corn, grain: 0.25 ppm;goats (fat, meat
& meat byproducts): 0.02 ppm (negligible residues); guava: 0.05;
hogs (fat, meat & meat byproducts): 0.02 ppm;horses (fat, meat &
meat products): 0.02 ppm (negligible residues); macademia nuts: 0.25
ppm; milk: 0.02 ppm (negligible residues); pineapples: 0.25 ppm;
pineapples (fodder & forage): 10 ppm;poultry (fat, meat & meat
byproducts): 0.02 ppm (negligible residues); rye grass, perennial:
15 ppm; sheep (fat, meat & meat byproducts): 0.02 ppm (negligible
residues); sorghum (fodder & forage): 15 ppm; sorghum, grain: 0.25;
sugarcane: 0.25 ppm; sugarcane (fodder & forage): 0.25 ppm; wheat,
grain: 0.25 ppm; wheat (fodder & straw): 5 ppm. **PEER REVIEWED**
[40 CFR 180.220(a) (7/1/88)]

OSHA Standards and Regulations (OSHA):

8 hr Time-Weighted avg: 5 mg/cu m. /Final rule limits/ shall
beachieved by any combination of engineering controls, work
practices and personal protective equipment during the phase-in
period, Sept 1, 1989 through Dec 30, 1992. Final rule limits become
effective Dec 31, 1992. *+*PEER REVIEWED** [54 FR 2920 (1/19/89) 1

Meets criteria for OSHA medical records rule. **PEER REVIEWED** [29
CFR 1910.20 (7/1/88)]

Threshold Limit Values (TLV):

8 hr Time Weighted Avg (TWA) 5 mg/cu m, skin (1983) **QC REVIEWED**
[American Conference of Governmental Industrial Hygienists. ,
Threshold Limit Values for Chemical Substances and Physical Agents
and Biological Exposurelndices for 1994-1995. Cincinnati, OH: ACGIH,
1994. 13)

Excursion Limit Recommendation: Excursions in worker exposure levels
may exceed three times the TLV-TWA for no more than a total of 30
min during a work day, and under no circumstances shouldthey exceed
five times the TLV-TWA, provided that the TLV-TWA is not exceeded.
*xQC REVIEWED** [American Conference of Governmental Industrial
Hygienists. Threshold Limit Values for Chemical Substances and
Physical Agents and Biological ExposureIndices for 1994-1995.
Cincinnati, OH: ACGIH, 1994. 5]

FIFRA Requirements (FIFRA):

Under section 3(c)(2)(b) of FIFRA, the Data Call-In Program, existing
registrants are required to provide EPA with needed studies. For
atrazine, responses to the Data Call-In have been evaluated and a
chronic/tox decision has been reached to defer reguirements to the
standard. #**PEER REVIEWED+** [USEPA/OPP; Report on the Status of
Chemicals in the Special Review Program, Registration Standards
Program, Data Call-In Program, and Other Registration Activities
p-57 (1988) EPA 540/09-89-037]

Tolerances are established for combined residues of the herbicide
‘atrazine (2-chloro-4-ethylamino-6-isopropylamino-s-triazine) in or
on the following raw agricultural commodities: cattle (fat, meat &
meat byproducts); corn, fodder (field, sweet & pop); corn, forage
(field, sweet & pop); corn, fresh (incl sweet kernels+ cob with husk
removed); corn, grailn; eggs; goats (fat, meat &meat byproducts);
guava; hogs (fat, meat & meat byproducts); horses (fat, meat & meat




products); macademia nuts; milk; pineapples; pineapples (fodder &
forage); poultry (fat, meat & meat byproducts); rye grass,
perennial; sheep (fat, meat & meat byproducts); sorghum (fodder &
forage); sorghum, grain; sugarcane; sugarcane (fodder & forage);
wheat, grain; & wheat (fodder & straw). **PEER REVIEWED** [40 CFR
180.220(a) (7/1/88)}

Monitoring and Analysis Methods

Analytic Laboratory Method (ALAB):

PRODUCT ANALYSIS IS BY TITRATION (HP BOSSHARDT ET AL, J ASSOC OFF
ANAL CHEM, 1971, 54, 749) OR BY GAS LIQ CHROMATOGRAPHY (RT MURPHY ET
AL, J ASSOC OFF ANAL CHEM, 1971, 54, 697; CIPAC HANDBOOK, 1980, IA,
1106; FAO SPECIFICATION (CP/61): AOAC METHODS, 1984,6.590-6.594).
RESIDUES ARE DETERMINED BY GAS LIQ CHROMATOGRAPHYWITH ELECTRON
CAPTURE DETECTION OR FLAME-IONIZATION DETECTION; (K RAMSTEINER ET
AL, J ASSOC OFF ANAL CHEM 1974, 57, 92; E KNUSLI, ANAL METHODS
PESTIC PLANT GROWTH REGUL, 1972, 6, 600; BG TWEEDY & RA KAHRS, ANAL
METHODS -PESTIC PLANT GROWTH REGUL, 1978, 10,493; TH BYAST ET AL,
TECH REP ARC WEED RES ORGAN NO 15 (2ND ED), P 40). **PEER
REVIEWED** [Worthing, C.R. and S.B. Walker (eds.). The Pesticide
Manual - A World Compendium. 8th ed. Thornton Heath, UK: The British
CropProtection Council, 1987. 37]

A METHOD IS DESCRIBED FOR QUANTITATIVE DETERMINATION OF
HYDROXY-S-TRIAZINE RESIDUES IN PLANT MATERIAL. HYDROXY METABOLITES
OF ATRAZINE, SIMAZINE, PROPAZINE, & TERBUTYLAZINE ARE SEPARATED BY
HIGH PRESSURE LIQ CHROMATOGRAPHY ON A SILICA GEL COLUMN & DETECTED
AT 240 NM WITH A UV SPECTROPHOTOMETER DETECTOR. THE PROCEDURE
INVOLVES EXTRACTION OF SAMPLES WITH METHANOL, CLEANUP WITH CATION
EXCHANGE RESIN, A POLYACRYLAMIDE ADSORPTION RESIN & STYRENE DIVINYL
BENZENE GEL FILTRATION COLUMN. THE RANGE OF RECOVERY WAS 70-113%,
WITH DETECTION LIMITS OF 0.05 MG/KG. **PEER REVIEWED** [RAMSTEINER
KA, HOERMANN WD; J AGRIC FOOD CHEM 27 (5): 934-8 (1979)]

A mixture of ametryne, simazine, atrazine, ametryne, prometryne,
deethylsimazine, deethylatrazine, hydroxysimazine, hydroxyatrazine,
hydroxyprometryne & eight other cmpd in an aq solution wasseparated
and determined in a single analysis with a detection limit of 30-400
pmol. The s-triazines were detected by a UV detector after elution
from a reversed phase high pressure liquid chromatography column
with a phosphate buffer-methanol gradient. **PEER REVIEWED**
[Beilstein P et al; J Agric Food Chem 29 (6): 1132-5 (1981)]

/DETERMINATION OF/ ATRAZINE IN PESTICIDES BY GAS CHROMATOGRAPHY. USE
INSTRUMENT EQUIPPED WITH FLAME IONIZATION DETECTOR & 4 MM ID GLASS
COLUMN (1.8 M) PACKED WITH 3% CARBOWAX 20M ON 80-100 MESH GAS-CHROM
Q. ... OPERATE @ FOLLOWING CONDITIONS: TEMP INLET 240 DEG C, COLUMN
200 +/- 10 DEG C ... NITROGEN OR HELIUM GAS, 80-100 ML/MIN; AIR &
HYDROGEN, 80-100 ML/MIN; ATTENUATION VARIED SO THAT PEAK HEIGHTS OF
PESTICIDE & INTERNAL STD ARE 60-80% FULL SCALE. RETENTION TIMES:
ATRAZINE 5-7 MIN, INTERNAL STANDARD 9-15MIN. SAMPLE: 300 MG 80%
WETTABLE POWDER. +*+PEER REVIEWED** [Association of Official
Analytical Chemists. Official Methods of Analysis. 10th ed. and
supplements. Washington, DC: Association of Official Analytical
Chemists, 1965. New editions throughl3th ed. plus supplements,
1982.,p. 13/121 6.431]

A NITROGEN/PHOSPHORUS DETECTOR (NPD) WAS DEVELOPED TO IMPROVE
PERFORMANCE OF A FLAME IONIZATION DETECTOR FOR IDENTIFICATION OF ORG
CMPD CONTAINING NITROGEN OR PHOSPHORUS. INITIAL INJECTIONS WERE 4 UL
OF A MIXTURE OF ATRAZINE, METHYL PARATHION, & C20 HYDROCARBONS IN
HEXANE MATRIX. RESPONSE WAS MEASURED IN TERMS OF PEAKHEIGHT AT
CONSTANT RETENTION TIME. USING THE PEAK AREA, CALCULATIONS WERE MADE




OF DETECTABLE LEVELS. **PEER REVIEWED** (EHRLICH BJ; IND RES DEV
22 (4): 107-10 (1980)] .
Methods for determining atrazine in water were compared. Atrazine was

- determined in water @ 0.001 ppm with recovery of approx 100% by gas
chromatography using 2% neopentylglycol succinate on Chromosorb W,
nitrogen as carrier gas, & alkali flame detector. UV
spectrophotometry was adequate at greater than or equal to 0.01 ppm
level. With cathode ray polarography 0.0l ppm atrazine could be
determined. **PEER REVIEWED** [McKone CE et al; Analyst (London)
97 (1157): 653-6 (1972)]

A THIN LAYER CHROMATOGRAPHIC-DENSITOMETRIC METHOD FOR DETERMINATION
OF TRIAZINE HERBICIDES, ATRAZINE & SIMAZINE IN NATURAL & TAP WATER
1S DESCRIBED. **PEER REVIEWED** [SHERMA J, MILLER NT; J LIQ
CHROMATOGR 3 (6): 901 (1980)] .

A method for the isolation & identification of atrazine metabolites
isolated from atrazine treated soil is described. Determinations
were made by high performance liquid chromatography, thin layer
chromatography, high performance thin layer chromatography, gas
chromatography or gas chromatography mass spectrometry. *%*PEER
REVIEWED** ([Giardi MT et al; Anal Chem Symp Ser 13 (ISS Chromatogr
BiochemMed Environ Res 1): 53-61 (1983)]

Five classes of triazine herbicides were studied by combined high
performance liq chromatography-mass spectrometry. Separationswere
performed on a reversed-C8 column, using acetonitrile-water as
mobile phase, followed by in-line UV & mass spectral analysis.
Positive & negative ion spectra were recorded. Most of herbicides
were more sensitive in the positive ion mode. Atrazine wasone the
herbicides included in this study. +**PEER REVIEWED** ([Parker CE et
al; J Chromatogr 242 (1l): 77-96 (1982)]

Nine 1,3,5-triazines, one of which was atrazine, were separatedby
thin-layer chromatography. 2-Chloro-1,3,5-triazines were separated
from 6-methylthio-1,3,5-triazines with a solvent system of
hexane-ethanol on silica gel GF 254 or hexane-ethanol on a mixt of
silica gel GF 254 & cellulose MN 300. The 2-chloro- &
6-methylthio-1,3,5-triazines were then individually separated.
Visualization was accomplished by 1 of 3 methods, fluorescence
inhibition under UV light @ 254 nm, chlorination followed by
spraying with benzidine in ethanol, or spraying with silver nitrate
in water followed by sodium fluorescein. **PEER REVIEWED** [Van
den Heede M, Heyndrickx A; Meded Fac Landbouwet, RijksunivGent 41
(2): 1457-65 (1976)]

Gas Chromatographic Method. #**PEER REVIEWED** [USEPA; Methods for
Benzidine, Chlorinated Organic Cmpds, Pentachlorophenol and
Pesticides in Water and Wastewater (1978) as cited in 40 CFR 136.3
(1988)]

Clinical Laboratory Method (CLAB):

Procedure for determining s-triazine herbicides such as atrazine in
urine & biological tissues by gas chromatography/flame ionization
detection is described. Urine samples are extracted with ether &
biological tissues with chloroform. Residues obtained after
evaporation of solvent are dissolved in dimethylformamide. Most of
the lipids can be removed by n-pentane partitioning. **PEER
REVIEWED** [Van den Heede M, Heyndrickx A; Meded Fac Landbouwet,
RijksunivGent 41 (2): 1529-42 (1976)]

Analytical methodology for the separation and characterization of
s-triazine residues /including atrazine/ in urine was developed. In
the sample preparation procedure, a urine sample at pH 1l2was
extracted with hexane 3 times, using sodium chloride as an emulsion
inhibitor. The combined hexane extract was dried by passing it




through a sodium sulfate column and concentrated by rotary
evaporation. The sample was transferred to a graduated centrifuge
tube and further concentrated to 0.5 ml under a stream of dry
nitrogen. The sample was analyzed by gas chromatography usingthe
Hall electrolytic conductivity detector in the nitrogen specific
mode. Atrazine was one of the triazines analyzed. #**PEER REVIEWED*x*
[Erickson M et al; J Agric Food Chem 27 (4): 740-3 (1979)]

Additional References

Special Report (RPTS):
USEPA; Health Advisories for 50 Pesticides (1988) PB88-245931
Ghassemi M et al; Environmental Fates and Impacts of Major Forest Use
Pesticides TRW Environmental Division (1981) EPA/68-02-3174
USEPA; Health and Environmental Effects Profile for Atrazine (1984)

ECAO-CIN- P098
Weisenburger DD et al; Proc Am Assoc Cancer Res Annu Meet 29 (0): 106

(1988)
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Atrazine

TRADE OR OTHER NAMES

G-30027, Aatrex, Aktikon, Alazine, Atred, Atranex, Atrataf,
Atratol, Azinotox, Crisazina, Farmco Atrazine, Gesaprim, Giffex
4L, Malermais, Primatol, Simazat, Zeaphos (25).

REGULATORY STATUS

Atrazine has been classified as a Restricted Use Pesticide
(RUP), due to its potential for groundwater contamination (32).
RUPs may be purchased and used only by certified applicators.
Products containing atra-zine must bear the signal word "Caution"
(25) .

INTRODUCTION

Atrazine is a selective triazine herbicide used to control
broadleaf and grassy weeds in corn, sorghum, sugarcane,
pineapple, Christmas trees and other crops, and in conifer
reforestation plantings. It is also used as a non-selective
herbicide on non-cropped industrial lands and on fallow lands.
It is available as dry flowable, flowable liquid, liquid, water
dispersible granular, and wettable powder formulations (25, 28).

TOXICOLOGICAL EFFECTS

ACUTE TOXICITY

Atrazine is slightly to moderately toxic to humans and other
animals. It can be absorbed into the bloodstream through oral,
dermal and inhalation exposure. Symptoms of poisoning include
abdominal pain, diarrhea and vomiting, eye irritation, irritation
of mucous membranes, and possible skin reactions (14). At very
high doses, rats showed excitation followed by depression, slowed
breathing, incoordination, muscle spasms, and hypothermia (24).
After consuming a large oral dose, rats exhibited muscular
weakness, hypoactivity, breathing difficulty, prostration,




convulsions and death (33).

Atrazine is a mild skin irritant. Rashes associated with
exposure have been reported. Moderate to severe eye irritation
can occur. Exposure to large concentrations of airborne
particles or droplets may cause irritation of the mucous
membranes (24, 30).

The amount of atrazine that is lethal to one-half (50%) of
experimental animals fed the material is referred to as its acute
oral lethal dose fifty, or LD50. The oral LD50 for atrazine in
rats is 672 to 3,000 mg/kg, in mice is 850 to 1,750 mg/kg, in
rabbits is 750 mg/kg, and in hamsters is 1,000 mg/kg. The dermal
LD;O in rabbits is 7,500 mg/kg, and in rats is greater than 3,000
mg/kg.

The lethal concentration fifty, or LC50, is that
concentration of a chemical in air or water that kills half of
the experimental animals exposed to it for a set time period.
The one-hour inhalation LC50 in rats is greater than 700 mg/m3.
The 4-hour inhalation LC50 in rats is 5,200 mg/m3 (24, 25, 33,
NIOSH RTECS Online File # 85/8408).

CHRONIC TOXICITY

Forty percent of rats receiving oral doses of 20 mg/kg/day
for 6 months died with signs of respiratory distress and
paralysis of the limbs. Morphological and biochemical changes in
the brain, heart, liver, lungs, kidney, ovaries and endocrine
organs were observed (30). Rats fed 5 or 25 mg/kg/day of
atrazine for 6 months exhibited growth retardation. Examination
of these rats revealed no lesions (24). In a 2-year study with
dogs fed 0, 0.75. 7.5 or 75 mg/kg/day, the NOAEL was 0.75 mg/kg.
At 7.5 mg/kg, decreased food intake and increased heart and liver
weights were observed. At 75 mg/kg, there were decreases in food
intake and body weight gain, increased adrenal weight, lowered
blood cell counts, and occasional tremors or stiffness in the
rear limbs (29).

The EPA has established a Lifetime Health Advisory level for
atrazine in drinking water of 3 micrograms per liter (ug/l).
Water containing atrazine at or below this level is acceptable
for drinking every day over the course of one’s lifetime, and
does not pose any health risk. Long-term consumption of high
levels of atrazine has caused adverse health effects in animals,
including tremors, changes in organ weights and damage to the
liver and heart (29).

Reproductive Effects

Subcutaneous injection of atrazine of near lethal doses of
800 mg/kg/day on days 3, 6 and 9 of gestation resulted in the
death and resorption of some or all the pups in each litter of
rats. Dosages as high as 200 mg/kg/day by this route did not
affect the number of pups per litter or their weight at weaning.
Dietary levels up to 1,000 ppm (about 50 mg/kg/day) caused no
adverse effects (24).

Teratogenic Effects




. In mice, atrazine did not cause abnormalitieg in fetuses
whose dams were given doses of 46.4 mg/kg/day during days 6
through 14 of gestation (24).

Mutagenic Effects

The weight of evidence from more than 50 studies reported in
the literature indicates that atrazine is not mutagenic (24). In
tests with mice, atrazine induced dominant lethal mutations and
increased the frequency of chromatid breaks in bone marrow (29).

Carcinogenic Effects

Atrazine did not cause tumors when mice were given oral
doses of 21.5 mg/kg/day from age 1 to 4 weeks followed by dietary
doses of 82 mg/kg for an additional 17 months. Mammary tumors
were observed in rats after lifetime administration of atrazine
(24). EPA has classified atrazine as a possible human carcinogen
because it has caused cancer in rats receiving high doses over
the course of their lifetimes (29).

Organ Toxicity

Lethal doses in test animals have caused severe damage, in
the form of congestion and/or hemorrhaging, to the lungs,
kidneys, liver, spleen, brain and heart (29).

Fate in Humans and Animals

Ingested atrazine is readily absorbed into the body through
the gastrointestinal tract. When a single dose of 0.53 mg
atrazine was administered to rats by gavage, 20% of the dose was
excreted in the feces within 72 hours. The other 80% was
absorbed across the lining of the gastrointestinal tract into the
bloodstream. After 72 hours, 65% was eliminated in the urine and
15% was retained in body tissues, mainly in the liver, kidneys
and lungs (24).

ECOLOGICAL EFFECTS
Effects on Birds

Atrazine is only slightly toxic to birds. The LD50 in
mallard ducks is greater than 2,000 mg/kg. The NOELs for
bobwhite quail and ring-necked pheasants fed atrazine were both
greater than 5,000 ppm.

Effects on Aquatic Organisms

Atrazine is only slightly toxic to fish and other pond or
stream life. 1In whitefish, atrazine accumulates in the brain,
gall bladder, liver and gut (Arch. Hydrobiol. Suppl.
59(2-3):252-87. 1981). Fish may bioaccumulate atrazine to levels
of 11 times the concentration in surrounding water. This is a
low level of bioaccumulation. Atrazine is easily broken down.

Effects on Other Animals (Nontarget species)

Atrazine is not toxic to bees (25).




ENVIRONMENTAL FATE
Breakdown of the Chemical in Soil and Groundwater

Atrazine is moderately to highly mobile in soils, especially
where soils have low clay or organic matter content. Because it
does not absorb strongly to soil particles (Koc = 100 g/ml) and
it has a lengthy soil half-life (60 to 100+ days), it is expected
to have a high potential for groundwater contamination, even
ggough it is only moderately soluble in water (33 ug/ml) (26,

).

Atrazine is not normally found below the first foot of soil,
even after years of continuous use.

Chemical hydrolysis, followed by degradation by soil
microorganisms probably account for most of the breakdown of
atrazine in soil. Hydrolysis" is rapid in acidic or basic
environments, but is slower at neutral pHs. Addition of humic
material increased the rate of hydrolysis. Atrazine is also
subject to photo-decomposition and volatilization when high
temperatures and prolonged sunlight occur after precipitation,
but these effects are small under normal field conditions.
Atrazine can persist for longer than one year under conditions
which are not conducive to chemical or biological activity, such
as dry or cold climates (27, 28). Atrazine usually lasts about 4
months at the surface and 2 months at deeper sites
(Agro-Ecosystems 7(3):225238.1981).

Breakdown of the Chemical in Water

Atrazine is not very water soluble. Chemical hydrolysis,
followed by biodegradation, may be the most important route of
disappearance from aquatic environments. Hydrolysis is rapid
under acidic or basic conditions, but is slower at neutral pHs.
Addition of humic material increased the rate of hydrolysis.
Atrazine is not expected to strongly adsorb to sediments.
Bioconcentration and volatilization of atrazine are not
environmentally important (27).

Trace amounts of atrazine have been found in drinking water
samples from Louisiana and Iowa and in groundwater samples from
Pennsylvania, Iowa, Nebraska, Wisconsin and Maryland (27, 29, NRC
Drinking Water and Health 1977). Atrazine has been detected in
each of 146 water samples collected at 8 locations from the
Mississippi, Ohio and Missouri Rivers and their tributaries. For
several weeks, 27% of these samples contained atrazine at
concentrations above the EPA’s maximum concentration level (MCL)
for atrazine of 3 ppb. The MCL is the maximum permissible level
of a contaminant in water delivered to any user of a public water
system (30). A five year survey of drinking water wells
detected trace amounts of atrazine in an estimated 1.7% of
community water systems and 0.7% of rural domestic wells
nationwide. Levels detected in rural domestic wells sometimes
exceeded the MCL (31). ’

Breakdown of the Chemical in Vegetation

Atrazine is absorbed by plants mainly through the roots, but
also through the foliage. Once absorbed, atrazine is




translocated upward and accumulates in the growing tips and the
new leaves of the plant. In susceptible plant species, atrazine
inhibits photosynthesis. In tolerant plants, it is metabolized

(28).

Most crops can be planted one year after application of
atrazine. Atrazine blocks the plant’s ability to carry on
photosynthesis (Hartley. ' Agrochem Hdbk 1983). Atrazine
increases the uptake of arsenic by treated plants (such as
grapes) (7).

PHYSICAL PROPERTIES AND GUIDELINES

Atrazine is a white, crystalline solid (25). It is stable
under normal temperatures and pressures, but may burn if exposed
to heat or flame. Excessive heating of atrazine may cause the
production of toxic and corrosive fumes of chlorides and of toxic
fumes of nitrogen. Atrazine is stable in neutral, slightly
acidic, or basic material, but it is hydrolyzed by alkali or
mineral acids at higher temperatures (24, 33).
Occupational Exposure Limits:
5 mg/m3 OSHA TWA
5 mg/m3 ACGIH TWA
5 mg/m3 NIOSH recommended TWA
2 mg/m3 DFG MAK TWA (total dust)
Physical Properties
CAS #: 1912-24-9
Specific gravity: 1.187 g/cubic cm (7, 33)

H20 solubility: 33 ppm at 25 degrees C (25, 26). 0.007% at 25
degrees C (33)

Solubility in other solvents:

Solvent T (degrees C) Solubility
Chloroform 25 52,000 ppm (22)
Diethyl ether 27 1.2% (2)
Dimethyl sulfoxide 27 18.3% (2)
Ether 25 12,000 ppm (22)
Ethyl acetate 27 2.8% (2)
Methanol 25 18,000 ppm (22)
N-pentane 27 360 ppm (2)

Melting point: 173-175 degrees C (25).

Vapor pressure: 3.0 x 10 to the minus 7th power mm Hg at 20
degrees C (2, 28). Atrazine is slightly volatile.

Koc: 100 g/ml (26): 0.6 on sandy loam; 1.8 on gravelly sand; 5.6
on silty clay; 7.9 on clay loam; 8.7 on sandy loam, 11.6 on silty




clay loam; and greater than 21 on peat (29)
Chemical Class/Use: triazine herbicide
BASIC MANUFACTURER

Ciba-Geigy

Agricultural Division

PO Box 18300

Greensboro, NC 27419-8300

Review by Basic Manufacturer:

Comments solicited: January, 1992
Comments received: April, 1992
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This PIP is part of the EXTOXNET Pesticide Information
Notebook. For more information, contact the Pesticide Management
Education Program, Cornell University, 5123 Comstock Hall,
Ithaca, N.Y. 14853.

DISCLAIMER: The information in this profile does not in any way
replace or supersede the information on the pesticide product
label/ing or other reqgulatory requirements. Please refer to the
gesticide product label/ing.
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