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;POR QUE
ASISTIR?

* Taller con expertos en evaluacion
de riesgos en plaguicidas y
medipambiente.

* Posihilidad de actualizarse con
la informacion mas reciente en
el tema de evaluacion de riesgos
en plaguicidas e impacto a nivel
medioambiental.

* Para definir, entender, tipificar y
mitigar riesgos especificos.

* Debatir temas y conocimiento entre
expertos y asistentes al Taller,

TALLER DIRIGIDO A

* Organismos reguladores de medio
ambiente y alimentos

» Responsables de registros de
productos quimicos en entidades
gubernamentales y privadas

* Encargados de asuntos regulatorios y
normativas en empresas

* "Académicos y cientificos en toxicologia
ambiental y alimentos”.

¢ Estudiantes de carreras

relacionadas con medioambiente,
ecologia, agronomia, veterinaria,
alimentos, recursos naturales,
toxicologia, entre otras.

LAPRW:2015
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GENERALIDADES

Con el fin de aumentar la produccién de alimentos para
abastecer a la creciente poblacién internacional, ha habido
un gran incremento en el uso de plaguicidas para proteger
los campos de cultivos de diferentes partes del mundo. Con el
aumento del uso de plaguicidas, el potencial impacto ecoldgico
es una creciente preocupacion. Si bien en algunos paises se
realizan evaluaciones rutinarias de los riesgos ecoldgicos
antes de utilizar los plaguicidas, la ciencia y uso de dichas
evaluaciones aun se encuentra en sus primeras etapas. Las
evaluaciones de riesgos ecoldgicos pueden variar de muy
simples a extremadamente complejas, por lo que es importante
entender las ventajasy desventajas de los distintos enfoques de
la situacion reglamentaria. El Taller de Evaluacion de Riesgos
Ecologicos esta disefiado para abordar temas como:

(1] Definir los riesgos potenciales.

(] Entender qué hay que proteger.

() Tipificacion de los riesgos.

(IV] Riesgos especificos de cada regidn.

(V) Empleo de medidas de mitigacion de riesgos.
[Vl] Comprensién de los riesgos.

TEMAS RELEVANTES

Generalidades/Formulacion de Problemas

» Marco regulatorio

* Marco regulatorio en evaluacion de riesgos

* Objetivos de proteccion y su implementacion en evaluacion
de riesgos

* Ensayos de ecotoxicidad

* Requisitos internacionales de ensayos

Caracterizacion del riesgo

* Evaluacion de la exposicién

* Incertidumbres en la estimacion del riesgo

* Caracterizacion

* Mitigacién del riesgo

* Principios para el desarrollo de escenarios regionales
de exposician

* Integracion de condiciones locales en evaluacitn de riesgos.

* Implementacién y aplicacion

* Percepcion, comunicacion y gestion del riesgo.

* Hoja de ruta para conducir una evaluacion de riesgos.

LOS EXPERTOS

John Unsworth Consultor Reino Unido ' Javier Fernandez
Croplife | Keith Solomon Universidad de Guelph, Canada
Ana Cione Croplife-Syngenta | Jan Linders ex RIVM [Instituto
Holandés de Salud Publica y Ambiente] = Allan Felsot
Universidad Estatal de Washington | Ximena Patifio Croplife-
Bayer | Amy Ritter Waterbone Environmental Inc. EEUU



PROGRAMA

9 de MAYO

9:00 - 9:15 Recepcién e Introduccién - John Unswor-
th (Consultar, UK) Resumen/formulacién de proble-
mas: objetivos de proteccion

LAPRW:z015
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10 de MAYO

09:00 - 09:45 Principios para desarrollar escenarios
regionales de exposicion.- Ximena Patifio (CropLife
América Latina; Bayer CropScience, Colombia)

9:15 - 9:45 Marco Regulatorio y Principios para una
adecuada Regulacion-Javier Fernandez [Croplife
América Latina, Costa Rica)

9:45 - 10:15 Resumen del Marco Regulatorio de la
Evaluacion de Riesgos - Keith Solomon [Universidad
de Guelph, Canada)

10:15 - 10:30 Break

10:30 - 11:15 Objetivos de proteccion y su aplicacion
en el proceso de evaluacion de riesgos-Ana Cione,
[CropLife América Latina; Syngenta, Brasill

11:15 - 12:00 Principios para los ensayos toxicologi-
cos —Allan Felsot [Washington State Uni., USA)

12:00 - 12:45 Descripcion de Requisitos de Pruebas
Internacionales - Keith Solomon (University of Guel-
ph, Canada]

12:45 - 13:00 Sesion de preguntas y respuestas (to-
dos los expositores de la manana)

13:00 - 14:00 Almuerzo

Tipificacion de riesgos

14:00 - 14:45 Evaluacion de la Exposicion - Keith
Solomon [Universidad de Guelph, Canada]

14:45 - 15:30 Incertidumbre en la Estimacion de
Riesgos - Jan Linders [ex RIVM, Paises Bajos)

15:30 - 15:45 Break

16:45 - 16:30 Tipificacion de Riesgos -~ Jan Linders
[ex RIVM, Paises Bajos]

16:30 - 17:15 Mitigacion y correccién de Riesgos
- Allan Felsat (Universidad Estatal de Washington,
EE.UU)

09:45 - 10:30 Integracion de las Condiciones Loca-
les en la Evaluacion de Riesgos ~Amy Ritter [Water-
borne Environmental Inc., EE.UU)

10:30 = 11:00 Break

11:00 - 11:45 Aplicacion y Ejecucion - Allan Felsot
[Universidad Estatal de Washington, EE.UU|

11:45 - 12:30 Percepcion de Riesgos, Comunicacidn
y Gestion del Riesgo -Allan Felsot (Universidad Esta-
tal de Washington, USA]

12:30 - 13:30 Almuerzo

13:30 - 14:15 Hoja de Ruta para la conduccién de la
Evaluacién de Riesgo -Ximena Patifio [CropLife Amé-
rica Latina; Bayer CropScience, Colombia]

14:00 - 14:45 Discusion y mesa redonda [Moderador
Jairo Guerrero)

14:45 - 15:00 Break y fin de la sesion

Notas: )

1.- Serealizara una ronda de preguntas de 5 minutos
después de cada exposicion oral.

2.- Los participantes contaran con una carpeta con
toda la informacion del curso.


Marcela Gonzalez E
Rectángulo

Marcela Gonzalez E
Rectángulo


CONOZCA A LOS EXPERTOS

John Unsworth

Reine Unido
Gran experiencia en quimica ambiental y qui-

mica analllica en las aress disefio de estudio
y monitoreo, interprelacion de resullados y

estudios relacionados para dar un perfil ge-
neral de un producto, ast como la revisién del
nforme, Durante mas de 40 anes ha estado
nvolucrado en |a industria agroquimica en las
reas medioambiental y quimica analitica y ha

\ I

ar
gerenciado equipos en Reino Unido, Franciay
EEJ | Adua n"cnte E'tD

In_,worth es Miemn-

a como consultor

-«nd.em: espemql.mdd en el registro de
agroguimicos

Keith Solomon:

Canada,

El Or. Solomon es Profes erlto de ta Uni-
versidad de Guelph (Canadal. Su investigacidn
senanza esta enmarcada en el area de
plaguicidas y ambiente. Ha publicado mas de
400 articulos cientificos, capitulos y ibros y es
Miembro de SETAC y la Academia de Ciencias
Toxicoldgicas

Ana Paola Cione:
351l

Lider en Seguridad Ambiental
tina, funcion pars la carlera de agroguimicos y
semillas de Syngenta. La funcion comprende
un grupe multidisciplinario cientifico en pai-
ses lafinoarmericanos. Sus responsabilidades
incluyen el suministro de daios de seguridad,
evatuaciones de seguridad y soparte 3 las
estrategias de regulacion para la cartera de
Syngenta y asegurar las licencias para venta
y operacion. ESE:‘-dlddu\._. E\faluaci:r- de
riesgos ambientales, ciencia medioambiental,
ecotoxicologia, exposicion medioambiantal.

Syngenta-Br

— Y

de América La-

Allan Felsot:

Estados Un

El Profesor Felsot ha sido miembro de I3 Fa-
cultad de la Universidad Estatal de\\e?«‘*m“*nn
[WSUJ par 22 &f ¢ o
fue miembro de Illinois Nat u’_' History Survey
en la Universidad de lllinois donde dirigio el
Laboratorio de Quimica y Toxicologia de Pla-
guicidss. En la actualidad, el Dr. Felsat lidera
el Programa de Ciencias y Matematicas de la
WSU-TC, uno de los campus urbanos de la
WSU y también dirige (3 Coordinacidn de Pos-
grado para el Programa de Ciencias Ambien-
tales. Sus areas de investigacion son evalua-
cién probahilis sus deberes de
extension universitaria incluyen comunicacion
acerca de |a biotecnologfa agricola y tecnolo-
gias para la proteccion de cultivos.

LAPRW:2015
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Estados Unidos.

L3 Dra. Ri

er tiene rnas de 20 afios de exps-
riencia especializada en evaluaciones de expo-
sicion en aguas superficiales y sub

para apoyar e .FCGI:." \.,luLa JP P\agUILI' 1as.
Ha realizado evaluaciones para cuantificar
la exposicion de plaguicidas en EEUL, Unign
Europea, Asia, Australia y paises [atinoameri-
canos utilizande modeles establecidos o desa-
rrollando madelos climétices y agronomi
especificos

Ed.

wUo

leena Patino:

Colombia

Gerente
noamérica en Bayer C
de experiencia en
[lagdlr dm v proc

nac |I“|" de | |‘
e Bogola confiscade
9 corpard a Ba-

31’ enel ares

Agencia M cambienial
animales salva 3jes En 1999
yer CropScience y empez
ge evaluacion de ne
region andina, pasand
riencia en el ambito req.
resgos oo -.nm:.
Paulo Brasil p

de la Seguridad Mw
tino ha estado muy activ
evaluacion de I'ILSq“C ant 1"1“ Amenc

a3 Lating



2015

ALMEENTTS ¥ MEDID AMBENTE | 11

bzl para la Ciencia

1 Washing

interng

ala OM

C,Grupo CBD, O

Javier Fernandez: iyt S Jan Linders:
Casia [" d. Palses Bajns

vitado como conferencista en foros

y asuntos Nados Corl COMercio, asuntas requlalorios Quimico ambiental, ha

e |la cencia de las plantas COMo as

para la industria ¢

dioambientates

gy vhe
ciclema de o

y politicas de propiedad intelectusl en varios micas

paises de Ame

responsabilidad en 18 paises Latinoameri-

el Sr. Fernandez ge-

. % A evrat Y (1B g
los asuntos de politica en propiedad . = : j". HES

A = p i 8 st s [ aeka miembrn del Comite

tual mundial para CropLife Interna- 98 18 Universidad de Costa Rica, IS Co Lomie

vedinambient

ropea.

ORGANIZADORES

John Unsworth Nuri Gras Pilar Lillo Lobos

Director Cientifico Evento Coordinador Técnico Local.  Food Intelligence Net

Consultor Independiente. CHILE CHILE

Reino Unido. — —

Food Intelligence Net Punto de contacto Inscripciones
y preguntas referentes al curso:
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PESTICIDES
AND THE
ENVIRONMENT

Gerald R. Stephenson

an
Keith R. Solomon

This is a unique book on the potential
benefits and risks for most classes of leg-
acy and current pesticides. [t covers the
underlying science involved, is both a
textbook for university students, and a
comprel ive refi text for profes-

sionals.

Pesticides are an increasingly important toaol
in providing food for all pecple on earth.
They also protect people and their domestic
animals from many diseases. Peslicides
have played an imporiant role in the history of
humans bul remain a controversial topic that
generates considerable conflict in the public
arena. This book gives important infor-
mation that addresses the basic science of
pesticides, their use, as well as alternatives.

Translations

The Portuguese translation “Sclomon KR,
Stephenson GR, Correa CL, Zambrone FAD.
2010. Praguicidas e o Meio Ambiente. Sao
Paulo, Brazil: ILSI Brazil, 473 p" is available
from ILSI Brasil URL: publicacao@ilsi.org.br.

The Spanish translation “Stephenson GR,
Solomon KR, Carazo E. 2012, Plaguicidas y
Ambiente, San Jose, Costa Rica: University
of Costa Rica. 580 p.” is available from the
University of Costa Rica. For infarmation
contact: Maria del Rosario Arguedas, Coor-
dinadora Unidad de Distribucion y Ventas
Sistema Editorial de Difusion Cientifica de la
Investigacién, Universidad de Costa Rica,
Ciudad Universitaria Rodrigo Facio, San Jo-
sé, Costa Rica, Apartado Postal 1150-2060,
San Joseé, Cosla Rica
Email: maria arguedas@ucr.ac.cr
Pesticides and the Environment

Authored by Gerald R Stephenson and Keith R
Solomon, xii + 425 p. Includes Table of Contents,
Bibliographical Referances, Index, and Glossary,
ISBN 978-0-9808847-0-8

This bock may be ordered from:
University of Guelph Bookstore

hitp /lwwew.bookstore yoguelph calp-5940-
peslicides-and-the-anvironment aspx

Karen Briggs, Email, kbnggs@hrs.uoguelph.ca
Fax; 519-763-1921
Tel: 519-824-4120, ext: 54399

C.N.T.C.
R.C.C.T.

Canadian Hetwars of Towtoingy Cestoes Press

Price is $60.00 CDN (+ HST or GST for orders to
a Canadian address). Shipping will be added to
the order. Please contact the bookstore for infor-
mation on bulk orders and shipping rates.

Who should use this
book?

This is a text-book that helps students and
professionals in this field understand the sci-
entific information on all aspects of pesticide
development, use, environmental fate, as
well as health and environmental effects. |t
also covers public controversies that have
evolved as a resull of pesticide accidenis,
misuse, or misunderstanding of the risks in-
volved. By using the information in the chap-
ters, study questions, and appropriate testing,
this book has proven to be excsllent for edu-
cators and students al the diploma, under-
graduate, graduate, and professional levels.
The book is a required text for a course at the
University of Guelph, ON, Canada and is
used in courses al the Universily of Copen-
hagen, lowa State University, University of
California, University of Nebraska.

This book has comprehensive illustrations
and diagrams, an index, thorough referencing
{more than 450 citations lo the primary litera-
ture and government reports) as well as the
IUPAC glossary of pesticide-related terms
(more than 500). It is an excellent reference
tex! for pesticide scientists at all levels of
government as well as in the pesl manage-
ment industry.

This is a must-have book
for:

Government regulators

Chemical and Agr | scientists in

industry
Government extension personnel
University faculty
University students
University libraries
Government libraries

About the authors

Gerry Stephenson is a Professor Emeritus in
the School of Environmental Sciences at the
University of Guelph. During the early 1970s
he co-originated a University course “Pesli-
cides and the Environmenl™. He is an author
of several books and chapters In books relat-
ed o topics such as pesticide biochemistry,
pesticides and human health, and pest man-
agement in agricultural, forestry and land-
scape environments. He is 3 member and
current Vice Chair of the Ontario Pesticides
Advisory Committee, a Fellow of the Weed
Science Society of America, and Canada's
representative on the International Union of
Pure and Applied Chemistry Advisory Com-
mittee on Crop Protection Chemistry. He
was a 1994 recipient of the Canadian Award
of Excellence for Research in Weed Science
and the 2003 recipient of the Weed Science
Sociely of America, OQutstanding Teacher
Award.

Book Chapters

The chapters in the book cover the following
topics:

= The pesticide dilemma — the debate over pes-
ticide risks and benefits,

» Pesticide discovery — the history and the fu-
ture,

+ Lises of pesticides.

= Pesticide selection, formulation and applica-
tion.

» Pesticide uptake and movement in targe! or-
ganisms,

= Important classes of pesticides
* Metabolism of pesticides.

= Pesticide residue analysis

* Pesticide residues in food.

» Fale and movement of pesticides in the envi-
ronment.

= The y of p active ing

and formulated pesticide products.

« Ecological risk assessment of pesticides.

+ Human health nsk assessment of pesticides.
» Resistance to pesticides

» Biotechnology and pest management.

* Minimizing pesticide use.

= Legisiation of pesticides.

What others say about
this book:

The book is unique because it includes both the
use, i and uni d effacts of f
her with di it on legistation and how to
p use. | canth fighly rec-
ommend this book to anyone working with or in-
terested in any aspect of pesticide use, effects, or
legisiation, - Prof. N Ced 1, University of Co-
penhagen, Denmark.

Keith Solomon is a University Professor
Emeritus in the School of Environmental Sci-
ences and Director of the Centre for Toxicol-
ogy at the Universily of Guelph where he
taught courses in loxicology and pesticides.
He conducls research into the fate and ef-
fects of pesticides and other substances in
the environment, exposure of humans o pes-
ticides and industrial chemicals, and risk as-
sessment. He supervises graduate students
at the M. Sc. and Ph. D level. He is a Fallow
of the Academy of Toxicological Sciences
and received the 2002 American Chemical
Society International Award for Research in
Agrochemicals. In 2006, he was awarded the
SETAC Europe Environmental Education
Award and the Sociely for Environmental
Toxicology and Chemistry Founders Award.
He has published several books, and over
400 chapters in books and peer-reviewed
papers.
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Beological Risk Assessment

B esaluate the likelihood that exposure to one or more pesticides may cause
armful ecological effects
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The importance of planning
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Problem formulation

Data collection

Exposure estimation

Hazard identification

1 Risk eharacterisation

3. Risk mifigation

ERAWoOrkshop, Santiago,
Chile

Frobhem Formulation - Conceptual Model
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Rigk managamant
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KEEP
CALM

AND
COMMUNICATE

ERAWOrkshop, Santiago,
Chile

Pereption vs Realily
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Los Principios de Regulacion
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Contenido
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El desafio global y los beneficios de la tecnologia de
la proteccion de cultivos

Regulacién como la clave para enfrentar el desafio
Los principios de regulacion

« Principios regulatorios claves reconocidos

« Mejores practicas para el registro efectivo

« Expectativas de la sociedad sobre regulacién

Propuestas para la mejora continua

\r

Nuestro planeta enfrenta enormes desafios

{VWINAY Y TR T T ) e e

La seguridad alimentaria es
amenazada por:

« la poblacién mundial llegard a
exceder los 9.3 billones en 2050

+ un incremento del 50% en la
demanda de calorias

« solo entre 5-10% mas del suelo &
podra ser dispuesto para la
produccion agricola mundial

« las consecuencias précticas del
cambio climatico y |a escasez de
agua
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La agricultura esta en el corazon de
estos desafios

HEIRERE N PN 321 B 11NN g0 By

* PRODUCIENDO ALIMENTOS

Incrementado rendimientos y asegurando una
fuente de alimentos segura y confiable

- CREANDO ENERGIA RENOVABLES

Mas alla de los alimentos, la agricultura debe
proveer fuentes renovables de combustible,
fibras y alimentacién animal

* SUMINISTRO SOSTENIBLE

Protegiendo la biodiversidad, habitats naturales
y suministros de agua a través de una
produccion eficiente .Y

PEIRIUAN I VRN A -lll_.q- u

La Regulacion es clave para
enfrentar estos desafios

oo

Regu\aciﬁﬂ

La Regulacion es un imperativo
Debe ser un estimulo y una salvaguarda, trabajando al
servicio de la sociedad, de la agricultura y de nuevas
soluciones de la ciencia de los cultivos

(VST W D S0 WO ST | W) O A




Regulacion de plaguicidas
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Los plaguicidas juegan un papel tnico en la sociedad,
pero sus usos, beneficios y regulacién son entendidos
pobremente por muchos

Bajo el Cédigo Internacional de Conducta, los
gobiernos tienen la responsabilidad general de reqular
la disponibilidad, distribucién y uso de los plaguicidas
en sus paises y asegurar la disposicién de los
recursos adecuados para tal mandato

La regulacion puede ser la base de buenos estandares

y précticas y por ende el fundamento para la

confianza de la sociedad y el fortalecimiento de las Y
capacidades )

Una solucion global para un desafio
global

{1 STET W W W W) WM ) e e e

Sin embargo, las regulaciones de plaguicidas varian
enormemente alrededor del mundo, reflejando la
importancia relativa de la agricultura en la sociedad,
en las prioridades politicas y en el desarrollo
econdmico.

Entonces, écomo podemos satisfacer las necesidages
de nuestra sociedad y enfrentar los desafios g
globales del futuro?

CropLife ha observado los estandares y
practicas hoy en operacion y creé

‘Los Principios de Regulacién’
en apoyo a la buena regulacién global

[Et BIR TR e ta ot RATRE | R TR e fu cd ]

Lo (avpenden:

“IT LOOKS LIKE THEY'RE BRINGING 1N THE NEW RESULLATIONS
MANUAL, ™




Los Principios de Regulacion

Principios regulatorios claves reconocidos

Mejores practicas identificadas para el registro
efectivo

Expectativas de |a sociedad sobre la regulacion

8 Principios regulatorios claves reconocidos

{

T 1. Marco politico solido que asegure altos estandares de
uso y proteccion de |la salud humana y el ambiente

—— 2. Informacién de calidad y transparencia del proceso
re%ulatoﬂo mientras se provee proteccion a los

datos regyl'atorios, salvaguardando la informacion

confidencial y la propiedad intelectual

3. Armonizacion internacional donde sea posible, pero
siempre tomando en consideracion necesidades y
P condiciones locales

4. Principios cientificos y evaluacién del uso
(riesgo/beneficio)

VRE NI U WS WA mNNe
7.
8
|
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Y

8 Principios regulatorios claves reconocidos

|

5. Responsabilidad de cada parte a lo largo de las
cadenas de produccion y distribucién asi como
COMPromisos con la accidn responsable

6. Sistema de monitoreo del cumplimiento y un
I:lroceso activo de respuesta para manejar
ncidentes adversos

7. Proceso para asegurar estandares modernos
3 aplicado a todos [os productos del mercado

8. Evaluacion del impacto de cambios / revisiones
significativas en las regulaciones

TP I N ) W U e
f
|
|
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" 9 Mejores practicas del registro efectivo

Expectativas de la sociedad sobre
regulacién

B

Expectativas de la sociedad sobre
regulacién

l-l.lllll- -llll-lll'IT

Protectora - claras metas de proteccién que formen una
base para decisiones balanceadas que evalien el uso
(riesgo y beneficios)

Implementable - un proceso entendible construido
alrededor de un marco comun crea confianza y
oportunidades para compartir trabajo y/o el
fortalecimiento de las capacidades

Informada - decisiones basadas en evidencia utilizando
un marco comun que extienda el entendimiento y las
capacidades alrededor del mundo

Parmisible - proceso que permite el acceso a la
tecnologia mientras cumple con las metas de proteccién
Ejecutable - responsabilidad compartida en el monitoreo

y el cumplimiento post-aprobacién




Analisis de la regulacion existente
usando los Principios de Regulacion

Evaluar el proceso regulatorio contra
los Principios de Regulacidn

Identificar las brechas y los excesos
-

Considerar las opciones y enfoques en
un espiritu de mejora continua

X

Analysis de Brechas

Evaluacién |Sistemas regulatorios analizados

con métrica | Argentina Kenia
PoR Bolivia India
Central America Marruecos
Repiblica Dominicana | Paraguay
I Chile Pert)
| | Colormbia Africa del Sur
Brééhas Ec?adm Uruguay
identificadas | -9P USA
UE Venezuela

jtia ' RO IO IIRE. R ION T RRIRILY RIRTNIITS - I LAN (1]

Resultados analisis de brechas

Areas de mejora:

* Proceso de registro
- Aceptacion mutua de practicas
> Propiedad intelectual
“ Transparencia
~ Tiempos

* Proceso de evaluacion
~ Analisis de riesgo
- Andlisis riesgo/beneficio
* Stewardship Y




_—
Proposicién de CroplLife &
T

Nuestro planeta enfrenta enormes desafios, La agricultura
esta en el corazon de estos desafios y la tecnologia de
proteccién de cultivos es una parte vital de la solucién.

La regulacién es un imperativo y debe ser un estimulo y
una salvaguarda.

* La proposicién de Croplife es un enfoque universal de los

Principios de Regulacion gue incluye:

+ Principios regulatorios claves reconocidos
+ Mejores practicas identificadas para el registro efectivo
+ Expectativas de la sociedad sobre la regulacion




Overview of the Regulatory
Risk Assessment
Frameworks for Pesticides

Regulation of pesticides
& Almost all countries regulate pesticides.

@ Not all countries conduct formal risk assessments
for pesticides themselves.

@ Some use registration in other countries or
WHO/FAQ assessments as a guideline.

Frameworks for risk assessment

CRITERIA SETTING RISK ASSESSMENT
Problem Formulation and Hazard | Problem Formulation and Hazard
Identification Idenification
L X ¥

Characterization Exp Characterizati Characteri;
of taxicity criterion of toxicity of exposure
L]

. ! -
|Characterization Characterization
| of risk of risk

; Y ¥

| Regulatory advice Regulatory

{on acceptablanet:| fechlon

Acceptable Daily Intake, Reference 3
Dose, Water-Quality Guidelines, efc.




Risk-benefit assessment for
pesticides (FAO)

[ Problem formulation J

Economic
Some jurisdictions do not
specifically consider benefits (USA, Fg::]m?m
EU), others do Canada, ANZEC LI

Assessing risks of pesticides

_Agricultural field

Agro- Risk assessments and
ecosystem risk management
mch.ldlng_ lo the process of
sumounding Inegrated Pest
buffer zane Management and crop

production

Movement of pesticides off Use of the

the agroecosystem to non- agroecosysiem by
target organisms in other organisms from
parts of the ecosystem “nalural areas”  °

Assessing risks: Goals and

objectives
9 Protection goals @ Assessment endpoints
& General @ Specific to the issues in
@ Political motivated hand
3 Reg u]atory @ Quantifiable
@Unquantified and &Measurable or can be
unquantifiable modeled

&Can be tested with
hypotheses




Assessment endpoints

@ Ecotoxicology & Humans

@ Aimed at population @ Aimed at the individual
@ Survival, @ 1in 10,000 or less for
@ Growth, reversible effects.
@ Development, @ 1in a million risk of

irreversible harm (cancer,

@R duction,
SR birth defects, etc.).

@ These are apical
endpoints (US EPA)

Frameworks for risk assessment

RISK ASSESSMENT @ Most regulators follow
L Problem Formulation and Hazard the standard format.
Identification .
1 @ Characterize
r, e I Eailin @ Exposure &
of toxicity of exposure @ Toxicity
a i & Compare these values
Chafzﬂr*;::a“m as a hazard ratio or as

probability distribution.
ngl:tatory
decision

Tiered approach

c;eﬂain¥_

@ Most regulators
use a stepped
or tiered
approach

@ Tiered process
maximizes
efficiency

& Achieve a
desired and
realistic level of =t O
protection with m
progressively Plexity and datg richness
less uncertainty




Risk hypotheses
@ Where will the exposures be?
@ Duration and frequency of exposures?
& What organisms will be exposed?
& What will the exposure concentration be?

@Tier 1:

BWill the exposure exceed the LC50, NOEC of a
single test species?

@What proportion of the population of a test species
will be affected

@Tier 2:

@What proportion of species will experience an
exceedence of their LC50 or NOEC? 10

Exceedence of LC50 or NOEC -
quotient

HAZARD = EXPOSURE CONCENTRATION
{Leval of EFFECT CONCENTRATION

Concem or LOC)

600
200

Hazard quotient — humans

@ Most commonly used approach
@ Three issues
@ Most conservative response used

@ Point of departure
@NOAEL (a dose from the design of the study)
&BMD (cancer)

@ Uncertainty factors




Uncertainty — humans

From To Uncertainty
factor
Animal NOAEL Human 210
Average human Sensitive human =10
LOAEL NOAEL =10
Subchronic Chronic =10
Database inadequacies |NOAEL =210
Madifying factors 0-10
(children, seriousness of
the response, etc.)

ADI or RfD (mg/kg = NOAEL (mg/kg bw animal)
B inienan) (UF, x UF, x UF.)

Uncertainty - ecotoxicology

Data Canada | OECD | OECD | US EPA EU Tsﬂ
Quantitative structure activity 1000 1000 1000 1000 1000
relationships (QSAR)
Acute data (one or two species) 1000 1000 1000, 1000
Acute data (3 taxa) 100 100 100- 100 1000
1000
Chronic data (1 taxon) 50-100| 100
Chronic data (2 taxa) 10-100] 50
Chronic data (3 taxa) 10 10 10 10 10
Chronic probabifistic 1-5]
Mesocosm data 1| Case by
case

Uncertainty in hazard quotients

@ HQ assessments incorporate some form
of uncertainly factor
@Explicitly as part of the calculation itself, or
& Criteria for acceptance of the HQ, and
@ Conservative values are used

& Common error
@ HQ itself is proportional to the “risk”
@HQ is based on a point estimate of effect

@Does not consider the relationship between the
concentration and the effect




Problems with worst case

@ May not be multiplicative or additive

& Inconsistent - it is always possible to
conceive of a still worst case

@ Do not consider the probability of
occurrence

@ Conservative assumptions based on
premise of no societal or environmental
costs resulting from regulation of false
positives

Quotient method
@ The quotient q
approach is
designed to be
protective, not
predictive.

0

i

{ z‘amrﬁrmg
Iy

"You can't say the government
isn't trying."




Proportion of the population of a
test species

99.9 —

99| 3 /

50 100 200
Concentration 19

CARL FRIEDRICH GAUR 30 April 1777 -
23 Feb 1855 o

Cumulative frequency

il

Increasing height=————s- 2




PROBABILITY

Probabilistic characterization

Frequency

Toxicity
Risk

Concentration -

Using cumulative distributions

Exposure Toxicity
‘hg l.'yitofdelacﬁun E
EE.‘. | ZE probabiltythata
ggg Sz LC50 willtake
-g‘ag: §§ avalue of = x Nmﬁe"’e
i onci | £2 e,
. 32
- s

Increasing concentration, log scale — Increasing LCS0 conc. log scale —*




Linearizing the distributions

. Exposure Toxicity
5 ¢
2
35
B I / g
| P | B Probability that a
T Probability a = LC50 will take on
[ 4
E ::mcenualwn nmmh‘e g avalueof £ x
5 takeonava residues b=
s ofsx
c
E )
Qe L o
Increasing concentration, log scale —» Increasing LC50 conc. log scale —>

25
Figure 4

Combining distributions

99

Cumulative frequency distribution
of environmental concentrations

1 10 100 1000
Concentration

Other criteria for regulation

@ Recent changes in pesticide registration in
the EU have added Persistence,
Bioaccumulation, and Toxicity to criteria
for registration in EC 1107/2009.

@ This is not done in other regulatory
frameworks for pesticides (US, Canada,
etc.) but P, B, and T are assessed for
chemicals used in commerce. Pesticides
and pharmaceuticals are not included as
they are already regulated.




L]

Criteria for POPs

Criteria for Criteria for Criteria for Potential for
persi bi toxicity (T) long-range
(P) (B) transport (LRT)
Water: DTS0 | BCF 25,000 or Log | No specific Air: DT50 22 d or
=60 d Kow 25 criteria other modeling or
Sediment: Other, e.g., very than monitoring data
DT502180d | toxic or “significant which shows
Soail: DT50 bioaccumulation in | adverse long-range
2180 d nontarget species | effects” transport

@& The POPs Convention recommends that
decisions be made “after rigorous scientific
assessment”. Classification as a POP results

in global “ban”.

28
UNECE, 1996: UNEF, 2001, 2010

Criteria for PBT (EC1107/2009)

FW sediment: t' 2120 d
Soil: t%. 2120 d

Persistence (P) Bioaccumulation| Toxicity (T)
(B)
Marine water: t': 260 d; BCF 22,000 in Chronic NOEC
Fresh water t'; 240 d aquatic species <0.01 mg/lLorisa
Marine sediment: t'z 2180 d carcinogen,

mutagen, or toxic for
reproduction, or
other evidence of
toxicity

Off J Europ Commun  52:1-50.
These criteria are more stringent than those for
POPs and, triggering two of these, results in being
the pesticide being placed on a list for substitution.

10



Regulating pesticides as PBTs

@ Very simple measures are use for
pesticides when we have much more data
on environmental fate, uptake,
biomagnification etc.

@ Field observations not considered at all, all
decisions based on data from laboratory
studies.

@ Inappropriate and will have serious
consequences for agriculture in Europe.

Gracias

11



Protection goals, ecosystem services
and roles of risk management

Ana Cione, Ph.D.

Croplife - Syngenta

Problem formulati .
g o Robust and efficient

environmental risk
assessment procedures
require clear protection
goals specifying what
to protect, where to
protect it and over
what time period.

e
1

Answer to the question ......
“What do you want to protect?”

+ Defined by society as part of environmental policy
* Often reflect what is valued... not always what needs protecting

* Protection goals are often formulated in legal terms using
normative concepts such as “sustainability, integrity,
acceptability...

* Should be balanced by other societal needs

EERES
Croel i Y .
- BEA

05-05-2015




10 IONE CORALes Pl £ ot Tty el agcobic o 10 ERAL Rall bt fouh iiain catogotion

I PROTECTION GOALS

LAPRW 1=

Totai Veretmmes

Insocts 950,000

Motluscs 81,000

Crustaceans 40,000

Caorals 2175

Othars 130,200
utal Invertebrates

A

ANPAL HEALTH

Flowering plants 258 650
(angiosperms)

Conifers (gymnosperms) 880
Ferms and horsetisls 13,025
Maosses 15000
Rod and groen akgae 28T

Todal

10,000
Mushrooms 168,000
Brown algee 2.4

Tedal Dthwes

74 R0

05-05-2015

Risk Assessment requires clear and
Specific Protection Goals
Approprately protective

* [memaly zonsistent

* Mome accuraie and preciss when

going from lower to higher bers




05-05-2015

Link to Environmental risk assessment

* The operational translation of General Protection Goals (GPGs)
focuses the ERA through Specific Protection Goals (SPGs),
facilitating the selection of relevant assessment endpoints, the

formulation of testable hypotheses and the selection of
measurement endpaints.

PROTECTION GOALS IN ENVIRONMENTAL RISK ASSESSMENT

Protect Water Resources

What do you want to protect

* Typical Questions

* Nature?

* Habitats/Ecosystems?
In crop, outside crop, natural ecosystems?
Ecosystem structure vs Ecosystem Function

* Non-target species?
all individuals,
all populations,
local populations

* All species or e.g. 95%
Indicator species
Endangered species

“Beneficial” species




What do you want to Protect

Other questions — more detail on scale of protection

+ Do we consider short-term effects with recovery acceptable ?
+ Do we consider an effect on 10% of the individuals acceptable?

Are we interested in all types of effects; mortality 7, reproduction
? growth ? behaviour ?

Temporal aspect: Short-term vs. long-term - Should we allow far
recovery?

* Spatial aspect: Local vs. regional
* Probability: How likely are effects (1xin 30 y)?

Habitat will impact protection goal

Mistiagedt g matghn

Plant Protection Products

From Mienstedt et ol,, 2012

The approach based on the Ecosystem Services (ES) concept and
describes the steps to follow lo develop specific protection goals.

A discrimination between ES in-crop and off-crop is made.
SPGs are developed in 4 steps, applying six dimensions:

Ecological entity
& Aﬂﬁbute L e T i e
* Magnitude - e g | ——— e s
+ Temparal scale g ey s e s i
= Spatial scale
+ Degree of ceralnty o Ny ey Do
L L T ———
e o e, - —— - ]
Once SPGs are defined, guidance on measuring the magnitude of the

effects and thresholds are provided.

05-05-2015

S l
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PROTECTION GOALS IN ENVIRONMENTAL RISK ASSESSMENT:

After deriving SPG for each key driver/Ecosystem Service
combination, those combinations leading to similar SPG
were pooled to give seven main categories :

* Microbes

* Algae

* Non-target plants

* Aguatic invertebrates

* Terrestrial non-target arthropods (including honeybees)

* Terrestrial non-target invertebrates (e.g. worms)

* \Vertebrates (e.g. fish, mammals)

LAPARW: 0=

PROTECTION GOALS IN ENVIRONMENTAL RISK ASSESSMENT:

[ e — I

sz of eccuyizem services.

Igertticance of £S5
oserahy stteced by she
s l S |
| formuleion of 595 ] ibdpe e e vy ’]
A " s gt et 2 vy
LAPRW 0=

PROTECTION GOALS IN ENVIRONMENTAL RISK ASSESSMENT:

05-05-2015




PROTECTION GOALS IN ENVIRONMENTAL RISK ASSESSMENT:

Good Regulation: The Universal Regulatory Framewaork
for Assessing Safe Use

Goal Tier1
= Dafine the protection gosl » Core effects data
 What do you want ta * Core mposure data
protea?
T —
*
Review Tier 2+
* Risk characterization * Refinements of effects
» What is at risk? * Refinements of exposure
- = Haw high is the risk? / Mitigation
Ee=Etiae—— —_ - |
|
+

* Implementation
* Label
= Enforcement Sty

Ecosystems/Habitals

Habitats of concern need to reflect agricultural landscapes
Field Scale
Agricultural practice
Rivers vs ponds vs ditches etc.?
Drinking water from Ground vs surface water?
Etc.

05-05-2015




Species Categories

* Similar protection goals can be interpreted differently

Birds and Mammals
Bees

Non-target arthropods
Earthwarms

Soil micro-organisms
Non-target plants

Fish

Aguatic Invertebrates

KR'\&\‘\K\\"C‘

Aguatic plant growth

\

g&x\ﬂ""‘"‘\xﬁ
<

bt
[

Andean Manual ERA

* Has list of species but what are the Protection Goals?

Birds: Quail and Duck

Aguatics: Daphnia and Green Algae
For herbicides Lemna gibba

For bees: Apis mellifera

Terrestrial: Eisenia foetida

Difficult to agree any tiered assessment as not clear

protection goals ot

Cooperation Project for Implementation of an
Environmental Risk Assessment Framework in Brazil

* Tripartite Steering Commitee: IBAMA, Academia and
Industry Association reps

* Selection/election Working Gropups
Pollinators
Aquatics

* Roadmap from IBAMA

* Deliverable: Manual ERA Brazilian

05-05-2015




Summary:

*Protections goals: what to protect, where and for how long.
*General protection goals: biodiversity
—“everything, everywhere.”
~No qualification of acceptable risk or effects.
sSpecific protection goals: ecosystems services
~Makes trade-offs in multifunctional landscapes
transparent
—Provides a mechanism for protecting species diversity
—Enables socio-economic assessments
—Makes risk assessment more relevant for risk
management

05-05-2015




Principles of Ecotoxicity Testing

Allan Felsot
‘Washington State University
Department of Entomology
Callege of Agriculusre Human & Matural Resources Sciences
School of the Environment; School of Biclogical Sciences
ICONDMY  [NVIORMEN]  EMIRGY  COMMRSGTEES

The Dilemma of Ecological Risk Management |

* Millions of species to protect
* Infiniesimal exposure scenarios
* Must accept some adverse effects (practically speaking)

v Habitat destruction dominates any possible effect that
pesticides could have (absent a spill or other intenticnal
misuse) |

# Desire to know the likelihood that communities and
ecosystems will be affected |

¥ However, studies are largely based on examining
individuzls, not higher levels of hierarchy ‘

U.S. Pesticide Law 101

FIFRA FFDCA
(1947) (1938)
l ‘_FEPCA Miller (1954)
(1872) Delaney (1958)

| Risk Assessment —— Tolerance (“MRL")
Ecoiogial l Human Health

Registration

FQPA

(1996)

Labeling




Risk Assessment Simplified '
Estimating the Probability of Harm

Characterization

Exposure /

Assessment
Relationship
Expected Dose from
Product Use & Between Hazard &
Environmental Residues Exposure

Risk Assessment: Estimating the Probability of Harm
Identifying Hazards as a Function of Dose

Array of potential ‘What Dose Causes
adverse effects No Effect
e 4‘

Ha‘.zard Dose-Response
I |dentificati Relationships

Risk

Characterization

Relationship
v LGS0 Hazard & Exposure




The Simplest Definition of Toxicity

® “The accumulation of injury over short or /
long periads of times that renders an ¢
organism incapable of functioning within
o

the limits of adaptatien or other forms of
recovery.” (Rozman et al. 2001)

*  Or as Paracelsus over 500 years ago stated,

¥ All things are poison, and nothing is
without poison; only the dose permits
something not 1o be poisonous

v In other words “Dose Makes the Poison™

* Substances considered tosic are harmiess
in small doses, and conversely an ordinarify
harmless substance can be deadly if over-
consumed

Speaking the Same Language--Toxicity Terms ' 8

® Toxicity: innate potential of a substance to
cause injury (attribute of specific 3-D chemical
structure & appropriate receptor in organism)

® Hazard: potential to cause injury under
specific set of circumstances

* Risk: probability (likelihood) of harm; function
of the magnitude of exposure (or
contamination) integrated with hazard

o Safery: subjective term and therefore not
definitive, but in the context of risk
management it refers to the practical certainty
that injury will not result from use of a
substance under specified conditions of
quantity and manner of use

~0 Q

ALS Enmyme Active Site Ty B0 ALS Enyme Active Site
Biocked by Chiorimuran-Ethyl | 4 MY Blocked by Imazaquin




Pyrethroid Structural Chemistry:
Only One of the Mirror Images Is Insecticidal!!

K,
&
Y
7

| R trans permethrin | § trans permethrin

Hazard: Critical Variables

* Two variables are most imporgant in
determining the potential of a toxicant to
cause an adverse response g

¥ Amount of exposure (dose)

* Should be distinguished from dosage,
the amount relative to body weight,
and absorbed dose (the amount
actually in the body)

v Frequency and duration of exposure
{time)

* Mote that the influence of these two
variables are often exposure route specific

*® From an ecotoxicological perspective,

[ environmental conditions (e.g., presence of
| organic matter in water) will influence the
| hazard

| Toxicological Focus: Individual vs Population
| ® If we're concerned about pesticides

on individual responses

¥ e, we try to protect the individual
from any type of toxic response

» if we're concerned about pest control,
we are focused on populations of
pests

¥ e, we're focused on lowering the
population and the only toxic
response we're interested in is death

| * |f we're concerned about non-target
plants & wildlife. we are focused on
stability of populations

affecting human health, we are focused W w e

11
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Texicological Endpaints
®  Must have endpoings if we are 1o measure toxicity at either the
Individual or population level

¥ An endpoint is the direct or indirect biochemical. cellular.
physiological. or behavioral response following an exposure to a
EOCENT
®  Death (often equated with acute toxicity, although severe injury
rather than death may result)

+ In the context of non-occupational exposures to pesticdes, this
endpoint & only refevant to the pests we're trying to control

*  However, mortality will still be measured to understand potency
amang chemicals 3ad also to determine whether non-target
organsms are likely to be harmed

¥ Lethality can be expressed quantitatively as the median response in
a population, ie..

*  LDw dose fethal 1o 30% of the test population
* LCs concentration heshal to $0% of the test population

Texicelogical Endpoints 14
® Sublethal Effeces
v Biochemical
¥ Genetic
v Cellular
¥ Physiclogical
¥ Morphological
+
o

Functional

Behavioral

Individual Organism Response Is Graded 15

way

* If a singe organism was treated y——
with any toxicant (e.g. a pesticide), ™ /
and a single endpoint was followed I /
-
J-

{e.g.. enzyme inhibition activity),
then a graded respanse would be

rd
seen as this individual was exposed  © ** /’ 2
to ever larger doses o

L] s L] 18 "w
Dosn imghgl
oy > [
® The graded response of the - /
individual assumes a straight line
when the dose is changed to log i rd

” L

3 4 sare
gyl




Basis for Quantitatively Expnsslnngﬁi:ity'

Distribution of Individual Responses to
Increasing Doses

50% Response (median)
i
Mumbers
Responding &
Each Exposure
Level

Dose, Dosage, Concentration

Basis for Quantitatively Expressmnguaﬂ

Cumulative Proportion Responding

100% Slope *

3

LDS0, EDS50,
LC50, EC50

Cumulative Proportion
Responding

Dose, Dosage, Concentration

Basis for Quantitatively Expressmg‘fmcicity'
Probit Transformation-Linearization
of the Dose-Response Curve

7
% - @
Morsaby | Probit] 28 =
22 5
o lan| ==
0 |an| BES
w |4 52
4 a5 | Z o
s sl 0T 3
& | 525 O
w | 552
T
| & :

Log Dose

®

17
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Heow do you know when two populations response estimates are |!
different or seem different as a result of random chance?

Use of 95% Fiducial Limits '

#® Analogous to the 95% confidence interval (or limits)
calculated for univariate statistics

¥ If an experiment was conducted 100 times, then the CL
or FL represents the distribution of the data (or
interval of data) that is predicted to capturre the mean
(CL) or median (FL) response {or any measured
variable) 95 times

¥ Thus, there is a 5% chance that the mean or median
response was not captured by the estimated interval

¥ For any two measured populations, if the estimated
95% FL for the response overlap, then we cannot
conclude there is a difference between them with less
than 5% probability of Type | error

l

% Adverse Response I 20
95% FL
100% —
Probit Transformation
50%
0% . .
Dose Log Dose

| MNote that the FL are narrower about the median response' |

21

Threshold

For protecting humans. & ather non-
TArEEr ONganisms. we are interested in
the dose not causing a texic response
{any kind of toity}
Expressed as the NOAEL or NOWEC

¥ Mo Observable Adverse Effect Level

¥ Mo Observable Adverse Effect.
Concertration

Cumulniivie Proportion
Rasponding

I EPA, risk assessments, empirically
derived, although can be modeled
based en a curve fit function

in rodent teses. based on chronic and
subchronic exposire tests |

In ecotox tests, based on chronic
exposire; e life cycle tests




Lowest Measurable Effect

* LOAEL or LOAEC

¥ The lowest adverse response is determined by examining for
stavistically significant diffierences beoween the no-dose control
and the lowest dose causing an effect

Gumulative Proportion
Responding

Important Information Contained in the
Slope of the Dose-Response Curve

The slope is the key to understanding the variation in
population response, and it can be used to compare two
or more populations, or alternatively, how different factors
affect the response of one population.

Importance of Slope l
———————————
* Represents variability in
population response

* Characterizes margin
of safecy

Numbers
Responding

* Response of different
species exhibiting same
median response to
same chemical

% Cumulative
Response

23
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Importance of Slope

Variation in response of
wo different species
reacting to the same
chemical

Numbers
Responding

Variation in response of
single species reacting to
wwo different chemicals

Daose, Desage, Concentration

% Cumulative
Response

Monitoring of Resistance Development

MNumbers
Responding

Dose, Dosage, Concentration

Measuring Herbicide Toxicity:
Animals vs Plants
- mmmmmdﬂmwd
the pop ibizing 2 specific toxicol J endpoint ever the range of dodes
dirg relative o the log doss or log

o Effectsan: aap tage
ey, probie. anakysis i oo by used 10 estimate thope of the response
and caloulate the percentage response at any dose e LD LDy, LDw)

« The objective is to ukimazely find the lowest dase caating an efiect 2od the lowest
dose sot causing an effect [experiments are fimited by fexsible nembers that cam be
tested)

* In contrast. plant resposses are measured as 3 graded reduction i noomal plam
witality ower a range of herbicide concentrations or spplcation rates
¥ The objective 15 to quantify plant sensitrviy 1o a berbicde. but mosily compansons
herbicide acoiviny are being made beaween the weed and che crop
& Thes.orying to cbuerve selecsivicy by examining whether 3 dose-responne curve Sfery
beteein two species of 3 Single ipecies under diffenent conditions
- M|'pﬂ‘m‘-ﬂﬂ¢*“m-mtlb—whhw
o Funthermors, any evaluation of the efiecx of herbicide chesiery, plant genotype.
erironment. or drants on plane responses to herbicides & in essence comparson
of oo or mane dose-response curves (“dferential dose-response relationships”)

27




Measuring Herbicide Toxicity to Plants: Responses Observed
® Plant Part Response

Seed germination

Root or shoot elongation

Cell multiplication or deformity
Chlorosis or necrosis of leaves

Any other morphological changes

* Whole Plant Response
Suppression or imhibition of growth
Flowering & seed production
Physislogical activity (Oz or COx evolution)
Metabolic properties

Death

T N

Lo O

Measuring Herbicide Toxicity to Plants:
Estimation of the Dose-Response Function
» The concept of an LDso or LCw s ® In some cases an by (inhibition of

replaced by a GRa (a concenoration growth or physiologicalibsechemical

or spray apphcation rate causing S0% mlulﬂ:d:an:n[{;.mbe

reduction in growth parameters used (concentration effectively

compared 1o an untreated plant); causing 50% reduction in some
parameter compared to the normal
response)

Empressinn of Dose-Pesparss Funcuon
L for Piam Tosiesy Teserg.

Cormesth At Dsiomsmi o7 Paghnt
% of Contrai)
-

Horturide Concemeratan
et o At Slemany

Measuring Herbicide Toxicity to Plants:
Mathematics of Dose-Response Function
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®

Testing Organisms (“The Guinea Pigs")

¢ PMammalan toxicology for regulatory risk assessment
(RA)
+ Rodents
+ Dogs

* Ecological toxicity testing for regulatory RA |
¥ Invertebrates, vertebrates, microbes, plants
¥ Aquatic, terrestrial

Ecotox Testing: Aquatic Invertebrates 32

* Dapihnia magna and
olher species

| = Amphipod (scuds)
* |nsecis

v Stoneflies
v Mayfies
+  Midges

33

¥
Coho salmon

‘Bluegili sunfish . o« l




Ecotox Testing: Aquatic Plants ’

e

Green algae

®

Ecotox Testing: Terrestrial Vertebrates

Morthern Bobwhite Quail

35
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Ecorox Testing: Terrestrial Vertebrates

?r'

Sa4
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Methods for Measuring the Acute
Toxicity of Effizents and Receiving
Waters to Freshwater and Marine
Qrganisms

Fiffth Edition

e

Ty

&

SEPA

Bhort-term Methods for Estimating
‘the Chromic Toxrcity of Efffuents and
Recerving Waters to Freshwater
Drganisms

Founn Edinon
October 2002
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“Enquiring” Minds VWant to Know.

How can modern pesticides be toxic to pests but when used
as prescribed by the label, be pretty safe for everything else!

4
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The Secrets of Pesticide Selectivity

*  Selectivity refers to the pesticidal activity of a chemical
against pests with minimal biclogical activity against non-
target organisms
¥ For example, herbicides are toxic to plants at legal rates of

application but lack effects on animals
¥ For example, 2.4-D products are toxic to most broadleaf
plants bast lack effects on grasses when applied according vo
label instructions
®  Selectivity is what allows you to take therapeutic doses of
pharmaceutical drugs that are known poisons at higher doses
® Selectivity is what allows us to eat many plant products, even
though those plants produce brochemical toxins against
herbivorous pests

Selectivity Is Due to Two Major Physiological Phenomena

® Pharmacokinetic (tosdcokinetics)

¥ Processes controlling absorption, distribution, metabofism,
and excretion (ADME) of pharmaceutical drugs and
toxicants by an organism

¥ The differental toxicity of 2 compound between a pest
organism and a nontarget organism may be due to...
*  Differences in penetration through integement
* Conferred by extent {reactivity) and/or rate of

metabolism {toxicokinetics)

=  The nontarget organism very quickly detoxifies the
chemical (but in the pest it is more persistent)

Selectivity Is Due to Two Major Physiological Phenomena

* Pharmacodynamics (toxicodynamics)

¥ Interactions of pharmaceutical drugs and toxicants
with specific biochemical receptors or enzymes in an
arganism
¥ Selectivity occurs when...
*  Montarget organisms lack the appropriace
biochemical receptor or enzyme target

* The pesticide poorly binds (or interacts) with the
biochemical target

| 45




Exposure # Hazard
*  Must consider pharmacokinetics {toxicokinetics) &
pharmacodynamics {toxicodynamics)
#® Basic processes {ADME)
4 Absorption
- Distribug
¥ Membolism
+  Elimination (Excretion)

* Measure

| + Extent of process

+  Rate of process

Conceptuzl Model of Role of Phar kinetics (Ts kinetics) &
Pharmacadynamics {Toxicodynamics) in Generation. of Toxicity (or Mot)

External Dose/ -
Exposure E

Adverse Effects/

Pathology - EAfy g Celd

Resporsizy Irdnans:

® For any one species, pharmacokinetics is used to predict body dose distribution
¥ Relies on viewing body as series of compartments with interfaces
¥ Toxicant travels from compartment to comparement untl i is eliminated from

Comparative Toxicity of Insecticide Classes to Fish |

LCs (pg/l)
1

n
|

Do

N P G P e
Va7 e

Simeiver-Bayn F (201 1) lesermcades Mode of Acnor in Rebinon o Ther
Taciirp ts Han Tirges, Grgamsums, | Envienemens Aroiyoe Sxier $4001
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LCsa (pgll)

Comparative Toxicity of Insecticide Classes to Daphnia }

e

T TET TP
/ é{fﬁ‘f

Ed

Sontheea By F (2011} bnsarcrickfes Mode: of cson. in Richition: 18 Their
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Comparative Toxicity of Insecticides to Birds
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&Y /e

Shnches Fays F (H1 1) imncteiden Mode of At i Rebtion io Ther
Tawmny t0 Now Torpet Orgeaam, | Exvironmens Araiyt Taxoo! 54002

Comparison of Hazard to Different Species

,mr

Birds
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Campaﬁsan of Acute (LC50) & Chronic Toxicity (MOEC) of .9
Potato Pesticides to Aquatic Invertebrates |

Emgees)

=

s & (50 Insecliides)
B

00e 00 [A} 1 10 100 1000 10000 100000

Ha/L (ppb)

-

Hormesis

"Low dose stimulation, high dose .:
inhibition” 1
Recent analysis of many studies h" T .
shows it is a common phencmencn
across species and compounds !
v

Hypothesized to be a widely

generalizable phenomenon that

results from overcompensation by —

homeostatic mechanisms following i

a small chemical insult (Crump 2001, ¢

Crit. Rev. Toxicol. 31:669) It f
e

Insects (esp. aphids and mites) have been
observed to have a hermetic response

1o low concentrations of insecucides

- N\

+ Increases in fecundity " "=
mammmuﬂmq:-m

Stimulation of Oyster Larval Growth by the Herbicide 2,4-D ‘54

Oysiar Growth

2
2
5 &
5 40 24-Dand
20
o

FFFFE T SRS
2.4-D {ppm)

Davis HC, Hidu H. 1969, Effiects of pesticides on embryonic development of clams
and oysters and on survival and growth of the larvae. Fish. Bull 67393404




Response of Five Algal Species to the Herbicide Diuron ||
—— |

180

Hormetic
Response

% of Control Growth
- 3
=

A" Y

Inhibitory
Response

-

| Diuron Concentration (ppm)

0 000002 00004 0004 004 04

Hormetic Response to Glyphosate

® Eucalyptus grandis was sprayed
with glyphosate at 0, 1.8, 3.6, v
T 1B, 36,712, 180,360 or 720 X
g AE (acid equivalents) ha™'

» Plants were collected 60 DAT
to measure leaf area and root,
heaf, stem and total dry weights

Welini ex al. (2006} Pest
Management Sci 64:489-496

[ I —

Maize Weevil Hormesis
:Ensﬁ_s_zg:lfﬂlﬂl].fepl.&nm 134:142- 148 | i

e i o v )

¢ Hormetic response of maize
weevils to low doses of '
deltamethrin is not through
survival

| Fr————
|

e

| * Rather, response is increase in
intrinsic rate of increase * Reproductive
‘ through enhancement of net

reproduction rate

e

Rate 3
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Factors Influencing Hazard

® Facrors refaned to noxic agent

o Material is crysalime o liquid at room temp.

o Exposure to formulated material 3t epposed to isclated residues.
* Factors relaced to exposure siouation

¥ Dermal congact {exposure via integument )

¥ Oral comact (dietary expasure)

W Inhalamonal {via respiratory ventilation)
* Factors refated to dose frequency and timing

¥ Single dose: pulsed dose; chranic doss

* Faczors refated to the exposed crganism |

¥ e.g.age. heahe nueritional seatus previous exposenes
*®  Environenentl factors related 1o the subject

¥ eg.Temperansre (for insects & other nor-target |

¥ For aguatic organisms. pH; dissolved organic mater

Rainbow Trout: Most Seasitive Speces to Clyphosate Products

Mon 0818 Surfactant (100%) -

POEA Surfactant Is More Toxic than the Active Ingredient

7 M 96hLC50 |
Roundup (41% ai) —
Glyphosate tech. (83% ai) | R

0.1 1 10 100
Glyphosate (mgiL = ppm)

(Patierson 2004, EPA E54 Consultation Report)

Dose-Response for Roundup & Rodes Formulations in the Frog

Embryo Teratogenesis Assay-Xenapus (FETAX)

90
> 20
o !
E 70 Rodeo
s 50 {no surfactant)
T
10 4
LC50
LCS50 I
~8.3 mgiL w] Zhomgl

100 1000 10000 100000
Perkins et al. (2000) Concentration (mg aefL)
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% Mortality

Dose-Respense for Roundup & POEA Surfactant in the Frog r?
Embryo Teratogenesis Assay-Xenopus (FETAX)

o -

RUrai POEA

Equivalents

i

a9t

(=1

gp.| POEA

70!
m L
30
10,

1o ' 100
Concentration (mg ae/L Roundup) (mg/L POEA)

Dissipation of POEA Surfactant form Aquatic Mesocosms | 52
64  Containing Water or Water Overlaying Two Sediments

% Mortality of Daphnia magna

o
I 57 3 ¢
o
E {
c 41
2
E
g ]
= 1 O Waler only
3 2. ® Water-sediment A
ﬁ ] & Waler-sedimenl B,
2 1
b A Wang et al. {2005}
| Chemosphere 50545
0 1 T T — — o e
0 24 48 T2 96
Hours After Addition of POEA Surfactant
a, Time-Response Curve for Toxicity of POEA | 63
1001 . Surfactantto
Daphnia magna {Subphylum: Crustacea)
80 4
601 * )

bt

©  Water only
20 e ® Water-sediment A
S A& Water-sediment B
Wang el al. (2005)
04 Chemosphers 52:545
1] 24 48 72 96

Hours After Addition of POEA Surfactant




Route of Exposure

Insecticides Used in PNIW
Apple Production

methoxytencride [ —
ceamiprid | ™
arcary |

prosme: [

enorpyrios [
asinphosmechy! | TR —

0 100 1000 10000
mg/kg
Rat Oral or Dermal LD50s

f

Diriwer ecal. 1991, ETAC 10:21-33 Different Pathways of Bobwhite Exposure
to Methyl Parathion
e Pesticide
. Exposure
\ b

Oral LD50: 7.6 mg/ks
Dermal LD50: 9.2 mglkg

65

NOAEC: 63 ppm (dietary)

Influence of Exposure Situation on Response

e Effect of pulse exposure duration and repeat
exposure on time course of effects

¥ When examining response in a cohort of test
organisms, must ensure that a long enough
observation time has been allowed to observe
the chosen endpoint

66

¥ Longer pulse duration can result in greater
toxicity

¥ Shorter duration between pulses can result in
greater toxicity




Pulsed Exposure of Daphnia to 20 mgiL Dimethoate Inssdiolda!
. hours

100 N LU L R
| 1] Andersen el al. 2006 (ETAC 25:118T)
| (0]
— a0 4 -
=
B :
£ 0512 46 00512 46
£ COMobile B Immobile M Dead
{ 24 hours AR hours
E 100 . pPoslEXpOsUe
E a0
80 .
A0 4 A #Z
20 AL 1
o :

)| =
00512 46 0051 2 46 00512 4686
Pulse Duration {h)

Effect of Bird Age on Toxicity

Y
5 “—d
;‘@\( [l Terbufos LD50 q,;s\,sj{

' [B Diazinon LD50

‘Wisie I Eenchill (1798} ETAC TT.1300

2 5 g9 15 19 Adult

Effect of Temperature: Typically Positively Correlated

% Mortality of Differential Grasshopper After

100+ Treazment with Diflubenzuron
B 2 days afler treatment
il I B days after treatment
60- ~7
]
| I I
404 S c o F

2

o b
Temperature ("C)
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Inverse Temperature Effect on Toxicity

®  Green anole fizards exposed
to 300 my'L dip of natural
pyrethrins msecticide product

*» % mortality recorded at each
temperature

®  Phenomenon is relevant to
pyrethring, pyrethroéds. and
DoT

% Mortaliy

¥ AN are inhibitars of
sodium channel closing on
nerve meon

15 20 25 30

Temperature (*C)

Talent (2005) ETAC 243113

71
Sorption: Key Process Affecting Fate of Chemicals in the Environment
*  Rate fimiting
¥ Limiting mass transfer
¥ Limiting bicavailability
VW Limiting degradation
|
Leaching
Volatilization | Runoff
|
Drosophida bioassay on soll of ditferent O.M. 72

g
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Sorption & Aging Control Bioavailability & Bioaccessibility ]

(Phyweady cossdrumed)

Graphic from Semple &t 3l ES&T 2004
Effect of Residue Aging on 74
Bioavailability & Excractability of Atrazine
1000 7 —
! % of Initially Dry Mot Plessant
| Added Amount Sile Leam
100 ——
f Solvent Extractable
10
[ Earthworm Uptake
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Overview of International
Testing Requirements for
Pesticides

Keith Solomon, May 9, 2015
Ecological Risk Assessment Workshop
Santiago Chile

1

Risk-benefit (FAO)

[ Problem formulation |

l | Ecological
v

[ Ewosurs| | Effocts | Economic

Risk Social
management
Risk assessment

Risk/Baenefit
Evaluation

The dose
makes the
poison
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Use of data from tests on
pesticides

Risks that result from not using
the pesticide or from using an
alternative method for pest
control.

o

Risks that result from
the use of a pesticide.

Testing requirements

& No single global standard.

@ US EPA's harmonized tests are close to a
global standard and are equivalent to
those required in other countries (OECD
members).

& Testing is usually done using standardized
protocols with Good Laboratory Practice
and Quality Assurance and Quality Control
so data are accepted in most countries.

¥ Test data are thus widely accepted.

Use of the test data may be
different

& In practice, registrants will register a
pesticide in one country first.

@ Other locations will follow, especially if they
have slightly different requirements for
registration.

& Some regulatory agencies do not test for
efficacy.

&Some regulators regulatory agencies only
consider risks.

@ All characterize toxicity and exposure (risk),

4/28/2015




Testing protocols

US EPA H ized Test Guideli
Series | Series Name
810 Product Parfc Test Guidel;
B30 Product Properties Test G
835 Fate, Transport and Transfc tion Test Gui

B40 Spray Drift Test Guidelines

B50 Ecological Effects Test Guidelines

860 Residue Chemistry Test Guideli

|BT0 Health Effects Test Guidelines

|&75 Occupational and Residential Exposure Test Guidelines
|880 Biochemicals Test Guidelines

885 Microbial Pesticide Test Guidelines

880 Endocrine Disruptors Screening Frogram Test Guidelines

US EPA Office of Chemical Safety and Pollution Prevention, March 2015,
provided in the handout

Common issues in testing

@ Exposure routes.

@ Endpoints (responses) for the tests (what is
measured).

@ Handling the data (statistics).

@ Other issues (costs, animal welfare, disposal
and treatment of waste).

See supplied notes for more details

Health Effects Test Guidelines

@ Acute tests for toxicity and other responses (eye,
skin, lungs) — protection of human in occupational
exposures.

@ Subchronic tests — to identify NOELs, maximum
tolerated dose (MTD) and also for developmental
toxicity (fetal development).

& Chronic tests — oral feeding for the normal
lifespan, three doses (MTD) — cancer as an
endpoint.

@ Two or three-generation reproduction studies —
trangenerational effects.

& Explanatory studies — metabolism, genotoxicity,
etc. E

4/28/2015




Mammals
& Routes of
. exposure
Respiratory Dermal )
& Oral, dietary,
inhalation
@ Endpoints

& Death (acute)
many for chronic
& Statistical
treatment
@ Quantal and
non- quantal
& Assay methods

10
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Maximum tolerated dose (MTD

& Studies on chronic responses and
reproduction.

@ The highest dose used must cause some effects in the
test organisms — weight loss, slight reductions in

functions such as reduced number of young, etc — MTD.

@ Small number of animals used and the need to
demonstrate that effects can be observed

@ Other two doses hopefully include the LOAEL and the
NOAEL

@ In studies on reproduction, effects on the developing
fetus may be caused by effects on the mother at the
MTD — must be considered when these studies are
interpreted. 14

Ecological Effects Test

Guidelines: Terrestrial plants
_# Leaf exposure & Routes of
' exposure
@ Soil
e @ Soil water
Throughthe g £ o oints

stomate
@ Growth (size,
numbers, yield)

& Through the & Statistical
< roots (soil) treatment
3 Mostly non-quantal

& Assay methods

4/28/2015
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@ Routes of
exposure
@ Soil
@ Endpoints
@ Function
(nitrification,
denitrification,
mineralization)
& Statistical
treatment
& Mostly non-quantal

& Assay methods




Ecological Effects Test Guidelines:
Terrestrial invertebrates

@ Routes of exposure
/.—Cuhcuiar ] Endpoints
=il @ Acute
S W—— & Death
& Morbidity
& Chronic
& Growth
/ & Numbers
Respiralory @ Statistical treatment
& Acute - quantal
& Chronic - non
quantal
& Assay methods

Ecological Effects Test Guidelines:
Terrestrial wildlife

@ Routes of
exposure
& Oral gavage or in
diet
@ Endpoints
¥ Death
@ Growth (size)
@ Numbers of eggs
& Statistical
treatment

h
e

Dermalioral

& Quantal and non-

quantal
@ Assay methods .,

4/28/2015




Birds

& Routes of
exposure
@ Oral gavage or
in diet
& Endpoints
& Death
@ Growth (size)
& Numbers of
eggs
& Statistical
treatment
& Quantal and
non- quantal
@ Assay methodg

Table 19

Ecological Effects Test Guidelines:
Aquatic plants

@ Routes of
exposure
& Matrix
& Water
& Sediment
@ Endpoints
& Growth (size,
numbers)
@ Statistical
freatment
@ Mostly non-
quantal
@ Assay methods
Table 20

4/28/2015




Ecological Ettects |1est Guidelines:
Aquatic fauna test guidelines

& Routes of exposure
& Matrix
& Endpoints
@ Acute
& Death and morbidity
& Chronic
@ Growth
@ Reproduction
@ Statistical treatment
@ Quantal and non-
quantal
@ Assay methods

4/28/2015




Ecological Effects Test Guidelines:
Aquatic fauna

@ Routes of exposure
2 Matrix

& Endpoints
@ Survival,
@ Growth
& Reproduction

& Statistical treatment
@ Quantal and non-

quantal

@ Assay methods

ol

4/28/2015
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Endocrine: Endocrine Disruptor

Screening Program

@ Group A—EDSP Tier 1 Test Guidelines

4/28/2015

890.1100

is {frog)

890.1150
890.1200

And receptor binding (rat e }
(human inant)

8901250
6390.1300

n rece binding (rat uterine 50|
Estrogen receptor iptional activation (human cell line (Hela-9903))

850.1350
830,1400

Fish short-lerm re uction

Hershberger (rat)

B880.1480
B90.1500
890.1550

Female pubertal {rat)

Male pubertal (rat)

Steroidogenesis (human cell line — H285R)

B80.1600

Uterotrophic (rat)

@ Group B—EDSP Tier 2 Test Guidelines (under development)
& Two- tests for Is, birds, and invertebrates
@ Fish chronic, fish partial life-cvcle
@ Amphibian partial life-cycle

11



THE QUALITY OF THE TEST

@ Use of guidelines and proper designs
@ Measured concentrations
& Healthy controls

& Good Laboratory Practice, Quality Control, and
Quality Assurance

& Good science is also important (ask the right
question)

Gracias

See additional information in the handout

35
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Background material for slides presented by Keith Solomon in the Ecological Risk Assessment Workshop
Santiago, Chile; May 9, 2015. Overview of International Testing Requirements

1 STANDARDIZED METHODS FOR MEASURING
ECOTOXICITY

Standardized test methods are routinely used and required by a number of regulatory agencies. In
Canada, several standardized test methods have been suggested by Environment Canada at the federal
level. In the US, a number of test methods have been developed by the US EPA for various regulatory
purposes. These guidelines include protocols for testing efficacy, physical/chemical properties,
environmental fate, and for the registration of pesticides under FIFIRA (USEPA 2015). The US EPA's
harmonized guidelines are similar to those used in other jurisdictions such as the Organization for
Economic Cooperation and Development (OECD), which has published a number of methods (OECD
2011). The American Society for Testing and Materials (ASTM) has a long history of methods
development, testing and validation. In addition, a number of statistical programs to analyze these types
of data are available (Norberg-King 1993, USEPA 1992b, a). The following listings are a sample of the
types of tests that can be used to assess toxicity. See the listing by US EPA (USEPA 2015) for listings of
other tests.

1.1 MAMMALS AND TERRESTRIAL WILDLIFE

Laboratory mammals are most commonly used as surrogates for humans and terrestrial wildlife and
additional tests are not normally conducted (Lynch 1995). In most cases, oral toxicity is measured, either
as a dose or as a concentration in the diet. Most of the data for terrestrial vertebrates is generated in
response to the regulatory requirements for pesticides, pharmaceuticals, and food additives.

Tests on mammals are of three types; acute, to provide data for assessing risks in highly exposed
individuals, such as those handling the pure substance; subchronic, to provide data on longer term
exposures such as those related to therapeutic use of the substance; and chronic, to provide data on
exposures over a lifetime, such as would occur with food additives and pesticides. Additional tests may
be conducted to provide explanatory information on absorption, distribution, metabolism, and excretion
(ADME) and mechanism of action. However, the primary focus is to provide the data to determine “safe”
exposures for acute and lifetime scenarios. For a more detailed discussion of these methods and their
uses see the section on Mammalian Toxicology and Risk Assessment.

1.1.1 Routes of exposure
Exposure is largely through the diet or by direct gavage.

1.1.2 Endpoints

Death, reproduction, carcinogenicity, teratogenicity, neurotoxicity and physiological responses are
considered.

1.1.3 Statistical treatments

As the responses are usually quantal, probit analysis can be used for statistical analysis. Non quantal
analysis may be applied to some endpoints.

1.1.4 Summary of assay methods

Table 1. Methods for assessing toxicological responses in terrestrial vertebrates.

Test Exposure route Endpoint Statistical treatment
Acute oral Rats: Weighing from 200 to 300 g, 6-20 animals per Mortality is the main Probit analysis
toxicity. US  replicate (4-6 doses) are starved for 16-18 h and the objective with

EPA guideline toxicant then administered in food, by gavage or symptoms a

870.1100. injection. Such studies are wasteful of animals and secondary

OECD there is a general move away from these to objective.

Guidelines threshold studies that make more use of

401, 420, 423, symptomology and clinical observations to derive
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Background material for slides presented by Keith Solomon in the Ecological Risk Assessment Workshop
Santiago, Chile; May 9, 2015. Overview of International Testing Requirements

Test

Exposure route

425.

Dermal
toxicity tests.
US EPA
guideline
870.1200.
OECD
Guideline 402

Acute eye
irritation. US
EPA guideline
870.2400.
OECD
Guideline 405
Inhalation
tests. US
EPA guideline
870.1300.
QOECD
Guideline 403

Subchronic
oral toxicity.
US EPA
guidelines.

870.3050

870.3100
870.3150
870.3200
870.3250
870.3465
870.3550
870.3650

870.3800

Chronic oral
toxicity. US
EPA guideline
8§70.4100,
870.4200
870.4300

more useful data from fewer animals. Other
organisms such as birds may also be used.
The test animal is usually the rabbit. The trunk is
clipped, fitted with a rubber sleeve and the
substance injected between the sleeve and the skin.
After 24 h, the sleeve is removed, unabsorbed
substance removed and the skin wiped dry. The
rabbit is then held under observation for 14 d.

In the test for irritation, the skin is abraded lightly, a
gauze patch containing toxicant is placed on it and
the area covered with a rubberized cloth. This patch
is removed after 24 h and skin reaction observed

after 24, 48, and 72 h.

The material is instilled into the one eye of a rabbit.
The other eye is used as a control

The substance is atomized into the test chamber and
the animals are usually exposed for 4-6 hours.
Normally, particles <10 pm can be inhaled into the
alveoli whereas those >10 pm are trapped in the
nose and other parts of the respiratory tract.

Normally, the dosages used are 50% of LC50 values
plus 5 smaller dosages. Twenty rats (10 males and
10 females) are used for each dosage. Exposure is
during most of the developmental period of the
animal, i.e. in the rat, 3-6 months of age. Birds may
also be used in these studies. These include:
Repeated Dose 28-day Oral Toxicity Study in

Rodents

90-Day Oral Toxicity in Rodents
90-Day Oral Toxicity in Nonrodents
21/28-Day Dermal Toxicity

90-Day Dermal Toxicity

90-Day Inhalation Toxicity
Reproduction/Development Toxicity Screening Test
Combined Repeated Dose Toxicity with the
Reproduction/Development Toxicity Screening Test
Reproduction and Fertility Effects

Treatments are at 3 doses, based on results of
subchronic tests, and similar protocols to subchronic
tests are applied. The greatest dose is chosen to
cause some signs of toxicity such as reduced weight
gain or some non-specific physiological response
and is called the Maximum Tolerated Dose (MTD).
Larger numbers of animals are used than in
subchronic studies (50 of each sex) and, in
reproduction studies, animals and offspring may be
observed for two generations.

Endpoint

Statistical treatment

The objectives are
to evaluate the
toxicity of the
substance and its
potential to cause
irritation.

The effects of the
toxicant on the
conjunctiva of the
eye are also tested
using the

Toxicity due to
dermal contact or
oral ingestion is
avoided by using
chambers that
permit exposure
only to the head.
Observations are:
Daily: behavior,
general
appearance:
Weekly: food con-
sumption and
growth. Frequent
analyses of blood
and urine are con-
ducted.

At the conclusion of
the test, the animals

are sacrificed and
organs (bladder,
brain, gonads,
heart, kidney, liver,
muscles, spinal
cord etc.)
examined, both
visually and micro-
scopically.
Observations are
similar to
subchronic tests
plus reproductive,
teratogenic and
carcinogenic
effects.

Probit or non-guantal
analysis

A scoring system is
used for evaluation

Probit analysis

The objective of these
tests is to find the
maximum daily dosage
that the animal can
survive, i.e. the daily
dosage that can be
consumed by the
animal without any
demonstrable effect,
i.e. the "no observed
effect level”; NOEL and
to find the nature of the
effects of the
substance when
administered above the
NOEL. Probit analysis
in not used.
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Test Exposure route Endpoint Statistical treatment
Terato- Usually conducted in two species, rabbits and rat. Deformities in the

genicity. US  Dosed on a daily basis during pregnancy. pups.

EPA guideline

870.3700.

Reproduction Usually conducted in mice Number of pups

and fertility etc.

effects. US

EPA guideline

870.3800.

1.2 TERRESTRIAL SYSTEMS, PLANTS

Plant toxicity tests are legion and largely non-standardized, although the development of a standardized
testing scheme for pesticides was begun (Boutin et al. 1993) but is not yet in place. US EPA has
published a method for use in soils (USEPA 1996a) and there is a standardized method for testing toxicity
of contaminated soils to plants (Environment Canada 2007). A testing protocol for soil microorganisms is
used in Europe (Lynch 1995, EPPO 1994).

1.2.1 Routes of exposure

Routes of exposure in terrestrial plants include air, soil, and water. Aerial exposure includes volatiles that
enter through stomata as well as particulates and liquids that enter through the leaf surface. Caution
must be exercised when using laboratory tests to assess possible environmental impacts of volatile
substances in plants. Plants under water stress in the field will close their stomata, thus reducing
exposure. Under laboratory test conditions, they will likely have plentifully water and their stomata will be
wide open, thus allowing greater exposures to the substance. For the soil organism test (EPPO 1994),
the chemical is added to a single soil, usually a sandy soil and the test is conducted under field
conditions. For pesticides applied to soil, the rate of application is twice the greatest recommended rate
of use. A reference substance is used and the soil is amended with an organic substrate such as alfalfa
meal to ensure microbiological activity.

1.2.2 Endpoints

Endpoints for plant test include growth of shoots, roots and the entire plant as well as reproductive
potential as in seed production. For the soil microbiological activity test, nitrogen transformation, carbon
mineralization (Gerber et al. 1991, Malkomes 1986) and legume-rhizobium symbiosis are measured
(Gerber et al. 1991, Horemans et al. 1987).

1.2.3 Statistical treatments

More often than not, scoring systems are used or the effect measure is compared to that in control
untreated plants. Endpoints are usually not quantal but may be subjected to any suitable transform for
the purposes of interpolation. Extrapolation beyond the data range is not recommended for non-quantal
data. Means tests such as ANOVA are recommended for the soil microbiological activity assay.

1.24 Summary of assay methods

Table 2. Methods for assessing toxicological responses in terrestrial plants.

Test _ Exposure route Endpoint Statistical treatment
Seedling emergence and  Chemically amended soils Germination and growth Non-quantal, EC50 and
growth (Environment or contaminated soils other measures estimated by
Canada 2007). US EPA  diluted with control soils. interpolation.
test guideline 850.4100,

850.4230
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Test Exposure route

Endpoint Statistical treatment

Seedling germination or
emergence (battery of
species) US EPA test
guideline 850.4100,
850.4230

Early seedling growth test
(battery of species)
(OECD 2006d)

Chemically amended soils
or contaminated soils
diluted with control soils or
through solution in water

Plant vigor (beyond
seeding stage battery of
species) US EPA
guideline 850.4150 (OECD
2006¢)

Partial life-cycle test using
Arabidopsis (Ratsch et al.
1986)

Wisconsin fast plant assay
(Brassica napus)

Root elongation (battery of Extracted soil solution or

species) nutrient solution to which a
test substance has been
added

Phytotoxicity of air Specialized tests for a

pollutants particular route of

exposure

Number of seeds
germinated to seedlings
emerged

Biomass measurements
(e.g., root, shoot or whole-
plant (wet or dry biomass),
amount of chlorophyll, etc.
Growth or biomass ANOVA

Non-quantal, EC50 and
other measures estimated by

interpolation.

Length, weight and
morphological features.

Plants will complete their
life cycle in 12 weeks
allowing yield of seeds to
be used in a relatively short
life cycle bioassay. Length,
weight, morphological
features, seed production,
seed viability etc.

Root growth and/or
biomass

Percent of control response,
scores.

Many endpoints including
biomarker enzymes.

1.3 TERRESTRIAL SYSTEMS, BENEFICIAL INSECTS,
INVERTEBRATES, AND SOIL AND WASTEWATER

MICROORGANISMS

The only bioassay on a terrestrial invertebrate that is required for regulatory risk assessment in the US
and Canada is the bioassay of the honey bee and its sensitivity to pesticides (Urban and Cook 1986,
EPPO 1992, OECD 1998a). A wide range of insects are routinely tested for sensitivity to pesticides in
regard to integrated pest management (IPM) and resistance monitoring programs (Barrett et al. 1995). A
protocol for earthworm acute toxicity has been developed (OECD 1984) and a test for sublethal effects is

under development (Lynch 1995).

1.3.1 Routes of exposure

Various routes of exposure include oral, dermal and respiratory. The dermal route is often exploited in

the use of treated surfaces.

1.3.2 Endpoints

Death is relatively easily assessed in insects but reproductive endpoints may also be measured.

1.3.3 Statistical treatments

As the responses are usually quantal, probit analysis can be used for statistical analysis.

1.3.4 Summary of assay methods
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Table 3. Methods for assessing toxicological responses in terrestrial invertebrates.

Test

Exposure route

Endpoint

Statistical treatment

Earthworms

(Eisenia andrei, Eisenia
fetida, or Lumbricus
terrestris, Enchytraeus
albidus) US EPA
guideline 850.3100
(Environment Canada
2004).

Microorganisms
(bacteria and fungi) US
EPA guideline
850.3200, 850.3300.
(OECD 2007a).

Honey bee

Apis mellifera US EPA
guidelines 850.3020,
850.3030, 850.3040,
(OECD 1998b, a, 2013)

Parasitic wasps
Aphidius rophalosiphi
Encarsia formosa

Mites

Phytoseiulus persimilis
Hypoaspis (Geolaelaps)
aculeifer (OECD 2008b)
Beetles

Aleochara bilineata
(rove beetle)

Bembidion lampros
(carabid beetle)

Dung flies(Scathophaga
stercoraria, Musca
autumnalis)(OECD
2008c)

Colembola
(springtails)(OECD
2009a)

Folsomia candida

Nematode

Plectus acuminatus
Steinemema spp
Isopod

Porcellio scaber

Chemically amended soils or
contaminated soils diluted with
control soils.

Soils amended with test
substance or contaminated soils
diluted with control soils.
Modified Activated Sludge,
Respiration Inhibition Test

Topical application of substance
to the dorsal thorax of the bee,
either through a spray or as
droplets directly applied to the
exocuticle. Oral exposure in
sucrose solution. Other tests are
for toxicity of residues on foliage,
subchronic feeding study and
field testing for pollinators.
Topical application of substance
to the dorsal thorax.

Contact with treated paper
substrate or contaminated soil

Contact or
Whole soils amended with test
substance

Contaminated dung from cattle
treated with pharmaceuticals and
parasiticides

Through contaminated soils,
either as found or specifically
prepared. May be diluted with
control soils to obtain a dose-
response. Artificial media may
also be used.

Avoidance, mortality and
growth.

Nitrification (aerobic)
(EPPO 1994),
denitrification (anaerobic),
heterotrophic nitrification,
mineralization of glutamic
acid (EPPO 1994)

Acute: Death

Failure to fly.

Acute: Death

Chronic: Percent parasitism

Acute: Death

Chronic: Production of
eggs and number of
juveniles

Acute: Death

Chronic: Egg production

Emergence (number, time
to, sex ratio) morphological

change

Acute: Death, or
avoidance.

Chronic: Growth/biomass,
and reproduction
Chronic: Adult survival,
fecundity, otal number of
juveniles

Acute: Percent mortality
Chronic: total biomass
production.

Chronic: C/N
mineralization, survival,
growth of individuals

Probit analysis
Non-quantal procedures

Non-quantal, EC50 and
other measures
estimated by
interpolation, ANOVA

Probit analysis
Non-quantal procedures

Probit anaysis
Non-quantal procedures

Probit analysis
Non-quantal procedures

Probit analysis
Non-quantal procedures

Probit analysis
Non-quantal procedures

Probit analysis or non-
quantal responses such
as percent of control.

Non-quantal responses
such as percent of
control.

Non-quantal responses
such as percent of
control.

ANOVA

1.4 TERRESTRIAL SYSTEMS, BIRDS AND MAMMALS

At present there are several guidelines available for testing the acute oral toxicity to birds. Some of the
guidelines are for the LD50 dose (USEPA 1996¢) whereas others (in OECD 2002) favor determination of
only lethal threshold and no-observed-effect doses, with a view to reducing the number of animals
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needed per test. While testing in accordance with any of these guidelines is acceptable, testing in
accordance with the proposed OECD guideline is preferred. Bird species other than, or in addition to,
Japanese quail can be used in the test. There are EPA and OECD guidelines for avian dietary toxicity
and avian reproduction tests available (USEPA 1996b, ¢, OECD 2003).

1.4.1 Routes of exposure

Exposure is largely through the diet or by direct gavage where the material is dissolved in a carrier or
placed in a gelatin capsule and directly inserted stomach. Exposure through preening in birds has been
considered but is not routinely applied.

1.4.2 Endpoints

Death and symptoms, reproduction (number of eggs laid, cracked eggs, viable eggs, number of live
embryos, egg hatch, survival of young, growth of young, etc.) are considered.

1.4.3 Statistical treatments

As the responses are usually quantal, probit analysis can be used for statistical analysis. Non quantal
analysis may be applied to some endpoints.

1.44 Summary of assay methods

Table 4. Methods for assessing toxicological responses in birds.

Test Exposure route Endpoint Statistical
treatment

Acute oral Species used in these tests include bobwhite ~ Mortality is the main Probit analysis
toxicity. US  quail, Colinus virginianus; coturnix quail, objective with symptoms
EPA guideline Coturnix coturnix; Japanese quail, Coturnix a secondary objective.
850.2100 cotumix japonica; leghorn cockerel, Gallus Gross pathology may be
(OECD gallus; mallard duck, Anas platyrhynchos; and assessed in birds at the
2010a).. ring-necked pheasant, Phasianus colchicus. end of the study.

Birds, healthy and acclimatized for at least
seven d are treated with at least three doses to
at least three animals of each sex. If a dose of
2,000 mg/kg does not cause death, further
testing is not required. The material is
administered by gavage in a carrier or in a
gelatin capsule. The birds are observed for at
least 14 d after exposure. In the dietary toxicity
test, similar procedures are used but the birds
are fed a diet amended with the stressor (US
EPA 712-C-12-024. Exposures are for 7-14

days.
Avian dietary  Species used in these tests include bobwhite  Mortality is the main
toxicity test. quail, (C. virginianus), mallard (A. objective with symptoms
US EPA platyrhynchos) , pigeon (Columba livia); and body weight as
guideline Japanese quail (C. c. japonica); ring-necked secondary objectives.
850.2200 pheasant (Phasianus colchicus); and red-

legged partridge (Alectoris rufa). Birds are fed
with amended diet to 5 d and observed for 3
additional days

Avian repro-  Species normally include bobwhite quail, Number of eggs laid, ANOVA and similar
duction Colinus virginianus; Japanese quail, Cotumnix  cracked eggs, viable hypothesis techniques
bioassay. US coturnix japonica; and mallard duck, Anas eggs, number of live to determine LOAEC
EPA guideline platyrhynchos. Birds are fed food amended embryos, egg hatch, and NOAEC
850.2300 with the pesticide for a period of 18 or more survival of young, growth

weeks. of young
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Test Exposure route Endpoint Statistical
treatment
Wild mammal Testing is on mammals representative of those Mortality as LD50 or Probit analysis
acute toxicity found in the area likely to be affected. LC50 (dietary) with 95%
US EPA Cl.
guideline Various endpoints used
850.2400. for field testing
Also, Field
testing for
terrestrial
wildlife US
EPA guideline
850.2500

1.5 AQUATIC SYSTEMS, ALGAE AND MACROPHYTES

Tests on aquatic algae and aquatic macrophytes are commonly required for the registration of pesticides,
particularly herbicides. Several reviews have been published on general methods and interpretation of
results (Parrish 1984, Lewis 1990) and OECD has a standard method (OECD 2011). Suter et al. have
questioned the use of tests where nutrients are not limited; nutrients are usually limited in the
environment (Suter et al. 2007). Grazing pressure by herbivores in the environment also needs to be
taken into consideration. The use of Lemna spp. as a representative aquatic macrophyte has been
criticized as it is not rooted and does not produce seeds. It is, however, relatively easy to grow.

1.5.1 Routes of exposure
Through the aquatic matrix.

1.5.2 Endpoints

For algae, number of cells, chlorophyll content, and carbon assimilation (photosynthesis) has been used.
For macrophytes, number of fronds, internodal growth, chlorophyll content, and weight has been used.

1.5.3 Statistical treatments
Usually, percent of control response.

1.5.4 Summary of assay methods

Table 5. Methods for assessing toxicological responses in aquatic algae and macrophytes.

Test Exposure route Endpoint Statistical treatment
Freshwater species of algae, US EPA Matrix, as a solution ~ Weight, Non-quantal methods
guideline 850.4500, (OECD 2006a) or suspension. Number of cells, are used.
Pseudokirchneriella subcapitata Chlorophyll content,

(formerly Selanastrum capricornutum) Carbon assimilation

Anabaena flos-aquae These are assessed on

Microcystis aeriginosa the basis of final cell

Navicula peliculosa numbers by EPA

Saltwater species of algae, (USEPA 1992c) and on

Chlorella spp the basis of maximum

Chlorococcum spp growth rate by OECD

Dunaliella tertiolecta (OECD 2006a).

Isochrysis galbana
Nitzchia closterium
Skeletonema costatum
Porphyridium cruentus

Macrophytes (duckweed, Lemna spp.) Through the matrix or Number of fronds Non-quantal methods.
US EPA guideline 850.4400 and by spray application  produced.

(Environment Canada 1999), (OECD (for pesticides)

2006b).
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Test Exposure route Endpoint Statistical treatment
Myriophyllum spp. Through the water Internodal growth, frond Non-quantal methods.
matrix or the length, weight.
sediment (ASTM
1998).

1.6 AQUATIC SYSTEMS, INVERTEBRATES

Aquatic invertebrates are quite widely used because of the ease of production and because of their small
size. These methods have been extensively described in the literature (Parrish 1984, Environment
Canada 1990c, a, 1992a, OECD 2011).

1.6.1 Routes of exposure
These are usually through the matrix.

1.6.2 Endpoints
Mortality (usually assessed as morbidity or lack of movement after a stimulus)

1.6.3 Statistical treatments
Probit analysis and non-quantal methods are used.

1.6.4 Summary of assay methods

Table 6. Methods for assessing toxicological responses in aquatic invertebrates.

Test Exposure route Endpoint Statistical
treatment
Fresh-water species: Daphnia magna 48-96-h Through the matrix.  Mortality or Probit analysis and
LC50 or EC50 acute assay. US EPA guideline morbidity, growth non-quantal
96-114. Lifecycle 21 day chronic assay for and reproduction. approaches.

reproduction. US EPA guideline 850.1300 and
(Environment Canada 1990a, OECD 2008a,
2004a).

Ceriodaphnia 48-h acute assay (US EPA guideline
72-2) and 7-d assay for mortality and reproduction.
US EPA guideline 850.1300 and (Environment
Canada 1992a).

Hyelella azteca acute assay (Environment Canada

1997b).

Salt-water species: Americamysis bahia and Through the matrix.  Mortality or Probit analysis and
Penaeus duorarum are used for 96-h acute morbidity, growth non-quantal
assays. US EPA guideline 850.1035 and and reproduction. approaches.

850.1045. Lifecycle 21 and 28-d assays for
reproduction, mortality and growth. US EPA
guideline 850.1350.

The oyster embryo-larval test Crassostrea spp. is
also used in a 48-h acute assay. US EPA
guideline 850.1025. There is a two-generation test
protocol for Americamysis bahia (ASTM 1997).

Benthic organisms Through the matrix.  Mortality or Probit analysis and
Chironomus spp assays for 48 and 96-h lethality. morbidity, growth non-quantal
US EPA guideline 850.1790 and (Environment and reproduction. approaches.

Canada 1997a), (OECD 2004b, c).
Lumbriculus spp. for 28 d (OECD 2007b).
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1.7 AQUATIC SYSTEMS, VERTEBRATES

Bioassay methods for fish are well standardized (USEPA 2015, OECD 2011, ASTM 1991, Parrish 1984,
Environment Canada 1992¢, 1990b, d, e). These standardized tests include acute, life cycle tests and
early life stage tests. Some assays have been reported with amphibians (mostly larval) and none with
marine mammals. Both freshwater and saltwater species are used in these assays.

1.7.1 Routes of exposure
Through the matrix in most cases but through food in some.

1.7.2 Endpoints
Acute lethality, growth and development are measured.

1.7.3 Statistical treatments
These include probit analysis and non-quantal approaches.

1.7.4 Summary of assay methods

Table 7. Methods for assessing toxicological responses in aquatic vertebrates.

Test Exposure route Endpoint Statistical
treatment
Acute assays in freshwater species.
Rainbow trout (Onchorynchus mykiss) Through the matrix ~ Survival and mortality ~ Probit analysis.
(Environment Canada 1990b). for 48-h to 96-h.

Brook trout (Salvelinus fontinalis)

Channel catfish (/ctalurus punctatus)

Fathead minnow (Pimephales promelas)
Bluegill (Lepomis macrochirus), and others. US
EPA guideline 850.1075.

Acute assays in saltwater species.
Sheepshead minnow (Cyprinodon variegatus)
Mummichog (Fundulus heteroclitus)
Longnose killifish (Fundulus similis)

Silverside (Menidia spp.)

Threespine stickleback (Gasterosteus
aculeatus), and others. US EPA guideline
850.1075 and (Environment Canada 1990d)
Early life stage tests

Fathead minnow (Pimephales promelas) Exposure via the These range from Mostly non-
(Environment Canada 1992c). matrix for 30 to 90  effects on sperm quantal.
Rainbow trout, Coho salmon, or Atlantic days. Usuallyina  motility to development

salmon) (Environment Canada 1992b, 1998). continuous flow of gonadal tissue in the

Bluegill (Lepomis macrochirus) apparatus adult. For a more

Brook trout (Salvelinus fontinalis) comprehensive review

Flagfish (Jordanella floridae) see McKim (McKim

Sheepshead minnow (Cyprinodon variegatus). 1984)

US EPA guideline 850.1400
Short term tests

Fish short term reproduction. US EPA guideline Matrix Production of Non-quantal
890.1350. vitellogenin.

Fathead minnow (Pimephales promelas),

Japanese medaka, or zebra fish (OECD Estrogenic and

2010b). androgenic activity, and Non-quantal
21-day fish assay 230 (OECD 2009b). aromatase inhibition

Tadpole/Sediment Subchronic Toxicity Test. Water and Mortality and growth Probit analysis and
US EPA guideline 890.1800 sediment, (weight) non-quantal.

exposures for 30 d.
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Test Exposure route Endpoint Statistical
treatment
Full life cycle tests
Fathead minnow (Pimephales promelas) Exposure via the Percentage hatching, Probit analysis and
Bluegill (Lepomis macrochirus) matrix for the entire  percentage survival, non-quantal
Brook trout (Salvelinus fontinalis) life cycle. Usually in length and wet weight
Flagfish (Jordanella floridae) a continuous flow and physical and
Sheepshead minnow (Cyprinodon variegatus). apparatus behavioral
US EPA guideline 850.1500. characteristics through
30, 60, 160 d and
termination,

Time to egg production,
Number of spawns,
eggs per spawn, eggs
per female,
30-d survival of Fy fish.
See review in
(Petrocelli 1984).
Amphibian metamorphosis
African clawed frog (Xenopus laevis). Exposure via the Developmental stage, = Non-quantal
US EPA guideline 890.1100, (OECD 2009c) matrix for 21d from  snout-to-vent, hind limb
Stage 51 on the NF length, and
scale. Usuallyina histopathology of the

continuous flow thyroid gland.

apparatus
Fish short-term reproduction assay.
Fathead minnow (Pimephales promelas) Exposure via the Egg production, Non-guantal
US EPA guideline 890.1350, (OECD 2010b) matrix for 21 d. vitellogenin and

Usually in a secondary sexual

continuous flow characteristics.

apparatus
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The OCSPP harmonized guidelines are organized in the following series:

OCSPP' Harmonized Test Guidelines - Master List

Last Updated March 2015

Series No. Series Name Docket ID No. Last

Changed
810 Product Performance Test Guidelines EPA-HQ-OPPT-2009-0150 Dec-2012
830 Product Properties Test Guidelines EPA-HQ-OPPT-2009-0151 Nov-2008
835 Fate, Transport and Transformation Test Guidelines EPA-HQ-OPPT-2009-0152 Nov-2008
840 Spray Drift Test Guidelines EPA-HQ-OPPT-2009-0153 Mar-1998
850 Ecological Effects Test Guidelines EPA-HQ-OPPT-2009-0154 Jan-2012
860 Residue Chemistry Test Guidelines EPA-HQ-OPPT-2009-0155 Nov-2008
870 Health Effects Test Guidelines EPA-HQ-OPPT-2009-0156 Mar-2003
875 Occupational and Residential Exposure Test Guidelines EPA-HQ-OPPT-2009-0157 Feb-1996
880 Biochemicals Test Guidelines EPA-HQ-OPPT-2009-0158 Feb-1996
885 Microbial Pesticide Test Guidelines EPA-HQ-OPPT-2009-0159 Feb-1996
890 Endocrine Distruptor Screening Program Test Guidelines  [EPA-HQ-OPPT-2009-0576 Aug-2009

FINAL Guidelines
The Final guidelines can be be accessed through http://www.epa.gov/ocspp/pubs/frsthome/testmeth.htm, as well as through www.Regulations.gov
using the Docket ID Number provided in the table.

DRAFT Guidelines

Please note, those guidelines labeled as "Public Draft" are listed because they were issued in draft for public review and comment, but are not yet
available in final form. Although you may consult these guidelines, please check with the appropriate office before you use a draft guideline to
generate data for submission to EPA under FIFRA, FFDCA or TSCA.

What does "[Reserved]” mean?
We use the phrase "[Reserved]" in the title column as a placeholder whenever the number has been assigned, but the FINAL Guideline has not yet

been issued.

' Note - Guidelines issued before April 22, 2010, refer to "OPPTS" because the office name changed from "Office of Prevention, Pesticides and Toxic Substances” and "OPPTS" to
"Office of Chemical Safety and Pollution Prevention” and "OCSPP." This name change does not otherwise affect the Guidelines.

:/OCSPP-TestGuidelines_MasterList-2013-02-20.xIsx
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OCSPP Harmonized Test Guideline - Series Index

Series 810—Product Performance Test Guidelines
(Docket 1D No. EPA-HQ-OPPT-2009-0150 @ http:/fwww.regulations.gov)

As of March 2015
ocspp’ o Other Reference Numbers EPA Pub Date
G
Guideline No. BRIt OPPT | OPP | OECD | Number | Issued
Final 810 Test Guidelines
Group A—General.
810.1000|Overview, Definitions, and General Considerations none 901, none |712-C-98-001 Mar-98
90-3,
90-30
Group B—Antimicrobial Efficacy Test Guidelines.
810.2000|General Considerations for Public Health Uses of Antimicrobial Mar-12
Agents none 91-1 none |712-C-07-005 5
810.2100|Sterilants--Efficacy Data Recommendations none 91-2 none |712-C-07-056 Mar-12
810.2200|Disinfectants for Use on Hard Surfaces--Efficacy Data 91-2, 91- Mar-12
Recommendations none 30 none |712-C-07-074 *
810.2300|Sanitizers for Use on Hard Surfaces--Efficacy Data 91-2, 91- Mar-12
Recommendations none 30 none |712-C-07-091 G
810.2400|Disinfectants and Sanitizers for Use on Fabrics and Textiles none |91-4, none |730-C-11-003 Jun-12
91-30
810.2500|Air Sanitizers none [91-5, none |730-C-11-003
91-30 Jun-12
810.2600|Disinfectants for Use in Water none |91-8, none |730-C-11-003
91-30 Jun-12
810.2700|Products with Prion-Related Claims none none none |712-C-13-001 Dec-12
Group C—Invertebrate Control Agent Product Performance Test Guidelines.
810.3000|General Considerations for Efficacy of Invertebrate Control Agents HORB 951 none  |712-C-98-409 Mar-98
810.3100|Soil Treatments for Imported Fire Ants none 95-3 none |712-C-98-410 Mar-98
810.3200|Livestock, Poultry, Fur- and Woaol-bearing Animal Treatments nong 95-8 none |712-C-98-414 Mar-98
810.3300| Treatments to Control Pests of Humans and Pets none 95-9, none |712-C-98-411 Mar-98
95-30,
810.3400|Mosquito, Black Fly, and Biting Midge (Sand Fly) Treatments none 95-10 none |712-C-98-419 Mar-98
810.3500|Premises Treatments none 95-11, none |712-C-98-413 Mar-98
95-30
810.3600|Structural Treatments none 95-12 none |712-C-98-424 Mar-98
Available electronically at http://www.epa.gov/ocspp/pubs/frs/fhomeftestmeth.htm. Page 2 of 28

Page 16 of 42



OCSPP Harmonized Test Guideline - Series Index
Series 810—Product Performance Test Guidelines

{Docket ID No. EPA-HQ-OPPT-2009-0150 @ http://www.regulations.gowv)

As of March 2015
ocsPp’ e Other Reference Numbers EPA Pub Date
Guideline No. SIS TG NS OPPT | OPP | OECD Number lssued
o Jul-10
810.3700|Insect Repellents for Human Skin and Qutdoor Premises none 10 none |712-C-10-001
810.3800|Methods for Efficacy Testing of Termite Baits none none |712-C-04-371 Aug-04

DRAFT 810 Test Guidelines

Please note, those guidelines labeled as "Public Draft" are are not yet available in final form. Although you may consult these guidelines, please check

with the appropriate office before you use a draft guideline to generate data for submission to EPA under FIFRA, FFDCA or TSCA.

MNone.

" Note - Guidelines issued before April 22, 2010, refer to "OPPTS" because the office name changed from "Office of Prevention, Pesticides and Toxic Substances” and "OPPTS" to "Office

of Chemical Safety and Pollution Prevention” and "OCSPP." This name change does not otherwise affect the Guidelines.

Available electronically at http:/iwww.epa.gov/ocspplpubs/frs/homeftestmeth.htm.
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OCSPP Harmonized Test Guideline - Series Index

Series 830—Product Properties Test Guidelines
(Docket ID No. EPA-HQ-OPPT-2009-0151 @ http://www.regulations.gov)

As of March 2015
oCcsPP’ L Other Reference Numbers EPA Pub Date
Guideline No. e OPPT | OPP | OECD No. Issued
Final 830 Test Guidelines
830.1000|Background for Product Properties Test Guidelines none 60-1, none 712-C-96-310 | Mar-98
60-2,
60-3
Group A—Product Identity, Composition, and Analysis Test Guidelines.
830.1550|Product Identity and Composition none 158.155 none 712-C-96-006 | Aug-96
830.1600| Description of Materials Used to Produce the Product none 158.160 none 712-C-96-007 | Aug-96
830.1620|Description of Production Process none 158.162 104 712-C-96-008 | Aug-96
830.1650|Description of Formulation Process none 158.165 104 712-C-96-009 | Aug-96
830.1670|Discussion of Formation of Impurities none 158.167 104 712-C-96-010 | Aug-96
830.1700|Preliminary Analysis none 158.170 104 712-C-96-011 | Aug-96
830.1750|Certified Limits none 158.175 104 712-C-96-012 | Aug-96
830.1800|Enforcement Analytical Method none 158.180 104 712-C-96-013 | Aug-96
830.1900|Submittal of Samples none 64-1 104 712-F-08-002 | Nov-08
Group B—Physical/Chemical Properties Test Guidelines.
830.6302|Color none 63-2 none 712-C-96-019 | Aug-96
830.6303|Physical State none 63-3 none 712-C-96-020 | Aug-96
830.6304|Odor none 63-4 none 712-C-96-021 | Aug-96
830.6313|Stability to Normal and Elevated Temperatures, Metals, and Metal none 63-13 none 712-C-96-022 | Aug-96
lons
830.6314|Oxidation/Reduction: Chemical Incompatabiity none 63-14 none 712-C-96-023 | Aug-96
830.6315|Flammability none 63-15 none 712-C-96-024 | Aug-96
830.6316|Explodability none 63-16 none 712-C-96-025 | Aug-96
830.6317| Storage Stability none 63-17 113 712-C-96-026 | Jun-02
830.6319|Miscibility none 63-19 none 712-C-96-027 | Aug-96
830.6320|Corrosion Characteristics none 63-20 none 712-C-96-028 | Aug-96
830.6321|Dielectric Breakdown Voltage none 63-21 none 712-C-96-029 | Aug-96
830.7000|pH 796.1450 | 63-12 none 712-C-96-030 | Aug-96
830.7050|UV/Visible Absorption 796.1050 none 101 712-C-96-031 | Aug-96
830.7100|Viscosity none 63-18 114 712-C-96-032 | Aug-96
830.7200|Melting Point/Melting Range 796.1300 63-5 102 712-C-96-033 | Mar-98
830.7220|Boiling Point/Boiling Range 796.1220 63-6 103 712-C-96-034 | Aug-96
Available electronically at hitp://www.epa.goviocspp/pubs/frs/home/testmeth.htm. Page 4 of 28
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OCSPP Harmonized Test Guideline - Series Index

Series 830—Product Properties Test Guidelines
(Docket ID No. EPA-HQ-OPPT-2009-0151 @ http://www.regulations.gov)

As of March 2015
OCSPP’ —_— Other Reference Numbers EPA Pub Date
Guideline No. Silspmiepanes OPPT | OPP | OECD No. Issued
830.7300|Density/Relative Density/Bulk Density 796.1150 63-7 109 712-C-96-035 | Jun-02
B30.7370|Dissociation Constants in Water 796.1370 | 63-10 112 712-C-96-036 | Aug-96
830.7520|Particle Size, Fiber Length, and Diameter Distribution 796.1520 none 110 712-C-96-037 | Aug-96
830.7550|Partition Coefficient (n-octanol/water), Shake Flask Method 796.1550 | 63-11 107 712-C-96-038 | Aug-96
830.7560|Partition Coefficient (n-octanol/water), Generator Column Method 796.1720 63-11 none 712-C-96-039 | Aug-96
830.7570|Partition Coefficient (n-octanol/water), Estimation by Liquid 796.1570 | 63-11 117 712-C-96-040 | Aug-96
Chromatography
830.7840|Water Solubility: Column Elution Method; Shake Flask Method 796.1840 63-8 105 712-C-96-041 | Mar-98
830.7860[Water Solubility, Generator Column Method 796.1860 63-8 none 712-C-96-042 | Mar-98
830.7950|Vapor Pressure 796.1950 63-9 104 712-C-96-043 | Aug-96
DRAFT 830 Test Guidelines
[Please note, those guidelines labeled as "Public Draft" are are not yet available in final form. Although you may consult these guidelines, please
check with the appropriate office before you use a draft guideline to generate data for submission to EPA under FIFRA, FFDCA or TSCA.
None.

What does "[Reserved]” mean?
We use the phrase "[Reserved]" in the title column as a placeholder whenever the number has been assigned, but the FINAL Guideline has not yet

been issued.

" Note - Guidelines issued before April 22, 2010, refer to "OPPTS" because the office name changed from "Office of Prevention, Pesticides and Toxic Substances” and "OPPTS" lo
"Office of Chemical Safety and Pollution Prevention™ and "OCSPP.” This name change does not otherwise affect the Guidelines.

Available electronically at http://www.epa.gov/ocspp/pubs/frstfhome/testmeth.htm.
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OCSPP Harmonized Test Guideline - Series Index

Series 835—Fate, Transport and Transformation Test Guidelines
(Docket ID No. EPA-HQ-OPPT-2009-0152 @ htip://www.regulations.gov)

As of March 2015

ocspp’ W, Other Reference Numbers Date
Guideline No. Suldehne Names oppT | opp | oecp | T APubNO- | cued
Final 835 Test Guidelines
835.0001|Principles and Strategies Related to Biodegradation Testing of none none none 712-C-08-008 | MNov-08
Organic Chemicals under the Toxic Substances Control Act (TSCA)
Group A—Laboratory Transport Test Guidelines.
835.1110|Activated Sludge Sorption Isotherm none none none 712-C-98-298 | Jan-98
835.1210]Soil Thin Layer Chromatography 796.2700 none none 712-C-98-047 | Jan-98
835.1220|Sediment and Soil Adsorption/Desorption Isotherm 796.2750 none 106 712-C-98-048 | Jan-98
835.1230|Adsarption/Desorption (Batch Equilibrium) none 163-1 106 712-C-08-009 | Nov-08
835.1240|Leaching Studies none 163-1 312 712-C-08-010 | Now-08
835.1410|Laboratory Volatility none 163-2 none 712-C-08-011 | Now-08
Group B—Laboratory Abiotic Transformation Test Guidelines.
835.2110|Hydrolysis as a Function of pH [SUPERSEDED BY 835.2120] 796.3500 none 111 712-C-98-057 | Jan-98
835.2120|Hydrolysis [SUPERSEDES 835.2110] none 161-1 111 712-C-08-012 | Nov-08
835.2130|Hydrolysis as a Function of pH and Temperature 796.3510 none none 712-C-98-059 | Jan-98
835.2210|Direct Photolysis Rate in Water by Sunlight 7963700 | none none 712-C-98-060 | Jan-98
835.2240|Photodegradation in Water none 161-2 none 712-C-08-013 | Nov-08
835.2310|{Maximum Direct Photolysis Rate in Air from UV/Visible Spectroscopy| 796.3800 none none 712-C-98-066 | Jan-98
835.2370{Photodegradation in Air none 161-4 none 712-C-08-014 | Nov-08
835.2410|Photodegradation in Soil none 161-3 none 712-C-08-015 | Nov-08
Group C—Laboratory Biological Transformation Test Guidelines.
835.3100|Aerobic Aquatic Biodegradation 796.3100 none none 712-C-98-075 | Jan-98
835.3110|Ready Biodegradability 796.3180,| none 301 712-C-98-076 | Jan-98
796.3200,
796.3220,
796.3240,
796.3260.
835.3120|Sealed-Vessel Carbon Dioxide Production Test [SUPERSEDED BY none none none 712-C-98-311 | Jan-98
3140]
Available electronically at http://www.epa.gov/ocspp/pubs/frs/home/testmeth.htm. Page 6 of 28
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OCSPP Harmonized Test Guideline - Series Index

Series 835—Fate, Transport and Transformation Test Guidelines

(Docket 1D No. EPA-HQ-OPPT-2009-0152 @ http://www.regulations.gov)

As of March 2015

ocsPP' - Other Reference Numbers Date
Guideline No. e i opPT | opp | oecD | EPAPURNO | 1osued
835.3140|Ready Biodegradability — CO2 in Sealed Vessels (Headspace Test) none none 310 712-C-08-001 | Nov-08
[SUPERSEDES 3120]
835.3160|Biodegradability in Sea Water none none 306 712-C-98-351 Jan-98
835.3170|Shake Flask Die-Away Test none none none 712-C-98-297 | Jan-98
835.3180| Sediment/Water Microcosm Biogradation Test none none none 712-C-98-083 | Jan-98
835.3190| Aerobic Mineralization in Surface Water — Simulation none none 309 712-C-08-002 Oct-08
Biodegradation Test
835.3200|Zahn-Wellens/EMPA Test 796.3360 none 3028 712-C-98-084 | Jan-98
835.3210|Modified SCAS Test 796.3340 none 302A 712-C-98-085 | Jan-98
835.3215|Inherent Biodegradability - Concawe Test none none none 712-C-08-003 | Oct-08
835.3220|Porous Pot Test none none none 712-C-98-301 | Jan-98
835.3240|Simulation Test—Aerobic Sewage Treatment: A. Activated Sludge none none 303 712-C-08-004 | Oct-08
Units
835.3260|Simulation Test—Aerobic Sewage Treatment: B. Biofilms none none 303 712-C-08-005 | Oct-08
835.3280|Simulation Tests to Assess the Primary and Ultimate none none 314 712-C-08-006 Oct-08
Biodegradability of Chemicals Discharged to Wastewater
835.3300|Soil Biodegradation 796.3400 none 304A 712-C-98-088 | Jan-98
835.3400|Anaerobic Biodegradability of Organic Chemicals 796.3140 none none 712-C-98-090 | Jan-98
835.3420|Anaerobic Biodegradability of Organic Compounds in Digested none none 3N 712-C-08-007 | Oct-08
Sludge: By Measurement of Gas Production
Group D—Transformation in Water and Soil Test Guidelines.
835.4100|Aerobic Soil Metabolism none 162-1 307 712-C-08-016 | Oct-08
835.4200|Anaerobic Soil Metabolism none 162-2 307 712-C-08-017 | Oct-08
835.4300|Aerobic Aquatic Metabolism none 162-3 308 712-C-08-018 | Oct-08
835.4400|Anaerobic Aquatic Metabolism none 162-4 308 712-C-08-019 | Oct-08
Group E—Transformation Chemical-Specific Test Guidelines.
835.5045|Modified SCAS Test for Insoluble and Volatile Chemicals 795.4500 none none 712-C-98-097 | Jan-98
835.5154|Anaerobic Biodegradation in the Subsurface 795.5400 none none 712-C-98-098 | Jan-98
835.5270| Indirect Photolysis Screening Test: Sunlight Photolysis in Waters 795.7000 none none 712-C-98-099 | Jan-98
Containing Dissolved Humic Substances
Available electronically at http://www.epa.goviocspp/pubs/frs/fhome/testmeth.htm. Page 7 of 28
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OCSPP Harmonized Test Guideline - Series Index

Series 835—Fate, Transport and Transformation Test Guidelines
(Docket ID No. EPA-HQ-OPPT-2009-0152 @ http:/iwww.regulations.gov)

As of March 2015

ocspPpP! e Other Reference Numbers Date
Guideline No. Gttidoline Hanies orPT | opp | oeco | CrAPURNO | ocied

Group F—Field Dissipation Test Guidelines.

835.6100|Terrestrial Field Dissipation none 164-1 none 712-C-08-20 Oct-08

835.6200|Aquatic (Sediment) Field Dissipation none 164-2 none 712-C-08-21 Oct-08

835.6300|Forestry Dissipation none 164-3 none 712-C-08-22 Oct-08

835.6400|Combination and Tank Mixes Field Dissipation none 164-4 none 712-C-08-23 Oct-08
Group G—Ground Water Monitoring Test Guidelines.

835.7100|Guidance for Prospective Ground-Water Monitoring Studies none 166-1 none 712-B-10-001 | Aug-08
Group H—Volatility from Soil Test Guidelines.

835-8100|Field Volatility none 163-3 none 712-C-08-024 Nov-08

DRAFT 835 Test Guidelines
Please note, those guidelines labeled as "Public Draft" are are not yet available in final form. Although you may consult these guidelines, please
check with the appropriate office before you use a draft guideline to generate data for submission to EPA under FIFRA, FFDCA or TSCA.
None.

What does "[Reserved]” mean?
We use the phrase "[Reserved]" in the title column as a placeholder whenever the number has been assigned, but the FINAL Guideline has not yet

been issued.

' Note - Guidelines issued before April 22, 2010, refer to "OPPTS" because the office name changed from *"Office of Prevention, Pesticides and Toxic Substances” and "OPPTS" to
"Office of Chemical Safety and Pollution Prevention” and "OCSPP." This name change does not otherwise affect the Guidelines.

Available electronically at http://www.epa.goviocspp/pubs/frs/home/testmeth.htm.
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OCSPP Harmonized Test Guideline - Series Index

Series 840—Spray Drift Test Guidelines

(Docket 1D No. EPA-HQ-OPPT-2009-0153 @ hitp:/iwww.regulations.gov)
As of March 2015

OCSPP’ — Other Reference Numbers Date
Guideline No. SARolne (einee opPT | opp | oecp | T APubNO | oqied
Final 840 Test Guidelines
840.1000|Background for Pesticide Aerial Drift Evaluation none 201-1, none 712-C-98-319 | Mar-98
201-4
840.1100|Spray Droplet Size Spectrum none 201-1 none 712-C-98-055 | Mar-98
840.1200|Spray Drift Field Deposition none 201-1 none 712-C-98-112 | Mar-98

DRAFT 840 Test Guidelines
Please note, those guidelines labeled as "Public Draft" are are not yet available in final form. Although you may consult these guidelines, please

check with the appropriate office before you use a draft guideline to generate data for submission to EPA under FIFRA, FFDCA or TSCA.
Naone.

What does "[Reserved]” mean?

We use the phrase "[Reserved]" in the title column as a placeholder whenever the number has been assigned, but the FINAL Guideline has not yet
been issued.

' Note - Guidelines issued before April 22, 2010, refer to "OPPTS" because the office name changed from "Office of Prevention, Pesticides and Toxic Substances” and "OPPTS" to
"Office of Chemical Safety and Pollution Prevention™ and "OCSPP." This name change does not otherwise affect the Guidelines.

Available electronically at http://www.epa.goviocspp/pubsifrsfhome/ftestmeth.htm. Page 9 of 28
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OCSPP Harmonized Test Guideline - Series Index

Series 850—Ecological Effects Test Guidelines
(Docket ID No. EPA-HQ-OPPT-2009-0154 @ hitp:/iwww.regulations.gov)

As of March 2015

ocspp’

Guideline No.

Guideline Names

Other Reference Numbers

OPPT

| opp

| ©oEcD

EPA Pub No.

Date
Issued

Final 850 Test Guidelines

850.1000

[Reserved]

Group A—A¢

uatic and Sediment-Dwelling Fauna, Aquatic Microcosm and Field Testing Test Guidelines.

850.1010

[Reserved]

850.1020

[Reserved]

850.1025

[Reserved]

850.1035

[Reserved]

850.1045

[Reserved]

850.1055

[Reserved]

850.1075

[Reserved]

850.1085

[Reserved]

850.1300

[Reserved]

850.1350

[Reserved]

850.1400

[Reserved]

850.1500

[Reserved]

850.1710

[Reserved]

850.1730

[Reserved]

850.1735

[Reserved]

850.1740

[Reserved)]

850.1790

[Reserved]

850.1800

[Reserved]

850.1850

[Reserved]

§50.1900

[Reserved]

850.1925

[Reserved]

850.1950

[Reserved]

Group B—Terrestrial Wildlife Test Guidelines.

850.2000

Background and Special Considerations- Tests with Terrestrial

Wildlife

none

none

none

712-C-12-026

Jan-12

850.2100

Avian Acute Oral Toxicity Test

797.2175

71-1

none

712-C-12-025

Jan-12

850.2200

Avian Dietary Toxicity Test

797.2050

71-2

205

712-C-12-024

Jan-12

850.2300

Avian Reproduction Test

Available electronically at http://www.epa.gov/ocspp/pubs/frs/home/testmeth.htm.

797.2130
797.2150

71-4

206

712-C-12-023

Jan-12

Page 10 of 28

Page 24 of 42



OCSPP Harmonized Test Guideline - Series Index

Series 850—Ecological Effects Test Guidelines
(Docket ID No. EPA-HQ-OPPT-2009-0154 @ http://www.regulations.qov)

As of March 2015
OCSPP' s Other Reference Numbers Date
N .
Guideline No. Chiileline Hamas orPT | opp | oeco | EPAPubNO. | 1sied
850.2400{Wild Mammal Toxicity Testing none 71-3 none 712-C-12-022 | Jan-12
850.2500(Field Testing for Terrestrial Wildlife none 71-5 none 712-C-12-021 | Jan-12

Group C—Terrestrial Beneficial Insects, Invertebrates, and Soil and

Wastewater Microorganisms Test Guidelines.

850.3000|Background and Special Considerations- Tests with Terrestrial Jan-12
Beneficial Insects, Invertebrates and Microorganisms none none none 712-C-12-020
850.3020|Honey Bee Acute Contact Toxicity Test none 141-1 none 712-C-12-019 | Jan-12
850.3030|Honey Bee Toxicity of Residues on Foliage none 141-2 none 712-C-12-018 | Jan-12
850.3040|Field Testing for Pollinators none 141-5 none 712-C-12-017 | Jan-12
850.3100]Earthworm Subchronic Toxicity Test 795.1500 none none 712-C-12-016 | Jan-12
850.3200{Soil Microbial Community Toxicity Test 797.3700 none none 712-C-12-015 | Jan-12
850.3300]Modified Acticvated Sludge, Respiration Inhibition Test 795.1700 none none 712-C-12-014 | Jan-12

Group D—Terrestrial and Aquatic Plants, Cyanobacteria, and Terre

strial Soil Core Microcosm Test Guidelines.

850.4000|Background and Special Considerations- Tests with Terrestrial and none 120-1 none 712-C-12-013 | Jan-12
Agquatic Plants, Cyanobacteria, and Terrestrial Soil-Core Microcosms

850.4100|Seedling Emergence and Seedling Growth none 122-1 none 712-C-12-012 | Jan-12

850.4150]Vegetative Vigor none 122-1 none 712-C-12-011 | Jan-12

850.4230|Early Seedling Growth Toxicity Test 797.2800 123-1 none 712-C-12-010 | Jan-12

850.4300| Terrestrial Plants Field Study none 124-1 none 712-C-12-009 | Jan-12

850.4400} Aquatic Plant Toxicity Test Using Lemna spp. 797.1160 | 122-2, none 712-C-12-008 | Jan-12
123-2

850.4450|Aquatic Plants Field Study none 124-2 none 712-C-12-007 | Jan-12

850.4500(Algal Toxicity 797.1050 | 122-2, 201 712-C-12-006 | Jan-12
123-2

850.4550|Cyanobacteria (Anabaena flos-aquae) Toxicity 797.1050 | 122-2, 201 712-C-12-005 | Jan-12
123-2

850.4600|Rhizobium-Legume Toxicity 797.2900 none none 712-C-12-004 | Jan-12

850.4800|Plant Uptake and Translocation Test 797.2850 none none 712-C-12-002 | Jan-12

850.4900|Terrestrial Soil-Core Microcosm Test 797.3775 none none 712-C-12-003 | Jan-12

Group E—Reserved.

]

Available electronically at http://www.epa.goviocspp/pubs/frs/homeftestmeth.htm.
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QOCSPP Harmonized Test Guideline - Series Index

Series 850—Ecological Effects Test Guidelines
(Docket ID No. EPA-HQ-OPPT-2009-0154 @ http://www.requlations.gov)

As of March 2015

Laboratory Validation (Renumbered OPPTS 850.7100)

OCSPP' —_ Other Reference Numbers Date
Guideline No. Glideline Names OPPT | OPP | oOEcD | TrAPubNo. | 4 cued
Group F—Field Test Data Reporting Guidelines.
850.6100|Environmental Chemistry Methods and Associated Independent none none none 712-C-12-001 Jan-12

DRAFT 850 Test Guidelines

Please note, those guidelines labeled as "Public Draft" are are not yet available in final form. Although you may consult these guidelines, please
check with the appropriate office before you use a draft guideline to generate data for submission to EPA under FIFRA, FFDCA or TSCA.

850.1000 | Special Consideration for Conducting Aquatic Laboratory Studies none none none 712-C-96-113 | Apr-96
Group A—Aquatic Fauna Test Guidelines.
850.1010 |Aquatic Invetebrate Acute Toxicity, Test, Freshhwater Daphnids 797.1300 72-2 none 712-C-96-114 | Apr-96
850.1020 | Gammarid Acute Toxicity Test 795.120 none none 712-C-96—-130 | Apr-96
850.1025 | Oyster Acute Toxicity Test (Shell Deposition) 797.1800 72-3 none 712-C-96-115 | Apr-96
850.1035 | Mysid Acute Toxicity Test 797.1930 72-3 none 712-C-96-136 | Apr-96
850.1045 |Penaeid Acute Toxicity Test 797.1970 72-3 none 712-C-86-137 | Apr-96
850.1055 |Bivalve Acute Toxicity Test (Embryo Larval) none 72-3 none 712-C-96-100 | Apr-96
850.1075 |Fish Acute Toxicity Test, Freshwater and Marine 797.1400 | 721, 203 712-C-96-118 | Apr-96
72-3
850.1085 |Fish Acute Toxicity Mitigated by Humic Acid 797.1460 none none 712-C-96-117 | Apr-96
850.1300 |Daphnid Chronic Toxicity Test 797.1330 72—4 202 712-C-96-120 | Apr-96
850.1350 |Mysid Chronic Toxicity Test 797.1950 72—4 none 712-C-96-166 | Apr-96
Document incorrectly says publication Number ends in "-120".
850.1400 |Fish Early-Life Stage Toxicity Test 797.1000 72-4 210 712-C-96-121 | Apr-96
850.1500 | Fish Life Cycle Toxicity none 72-5 none 712-C-96-122 | Apr-96
850.1710|Oyster BCF 797.1830 72-6 none 712-C-96-127 | Apr-96
850.1730 |Fish BCF 797.1520 | 72-6, 305 712-C-96-129 | Apr-96
165-4
850.1735 |Whole Sediment Acute Toxicity Invertebrates, Freshwater none none none 712-C-96-354 | Apr-96
850.1740 |Whole Sediment Acute Toxicity Invertebrates, Marine none none none 712-C-96-355 | Apr-96

Available electronically at http://'www.epa.gov/ocspp/pubs/frsfhome/testmeth.htm.
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OCSPP Harmonized Test Guideline - Series Index

Series 850—Ecological Effects Test Guidelines
{(Docket ID No. EPA-HQ-OPPT-2009-0154 @ http://www.requlations.gov)

As of March 2015

ocsPp! S Other Reference Numbers Date
Guideline No. Sultelne Namos opPT | opp | oecp | ErAPUBNO. | ced
850.1790 | Chironomid Sediment Toxicity Test 795.135 none none 712-C-96-313 | Apr-96
850.1800 | Tadpole/Sediment Subchronic Toxicify Test 797.1995 none none 712-C-96-132 | Apr-96
850.1850 |Aquatic Food Chain Transfer none 72-6 none 712-C-96-133 | Apr-96
850.1900 | Generic Freshwater Microcosm Test, Laboratory 797.3050,| none none 712-C-96-134 | Apr-96
797.3100
850.1925 | Site-Specific Aquatic Microcosm Test, Laboratory 797.3100 none none 712-C-96-173 | Apr-96
850.1950 | Field Testing for Aquatic Organisms none 72-7, none 712-C-96-135 | Apr-96
850.6100 | Data Reporting or Environmental Chemistry Method none none none 712-C-96-348 | Apr-96

What does "[Reserved]” mean?
We use the phrase "[Reserved]" in the title column as a placeholder whenever the number has been assigned, but the FINAL Guideline has not yet

been issued.

" Note - Guidelines issued before April 22, 2010, refer to "OPPTS" because the office name changed from "Office of Prevention, Pesticides and Toxic Substances” and "OPPTS" to
"Office of Chemical Safety and Pollution Prevention™ and "OCSPP." This name change does not otherwise affect the Guidelines.

Available electronically at http://www.epa.gov/ocspp/pubs/frs/home/testmeth.htm.
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OCSPP Harmonized Test Guideline - Series Index

Series 860—Residue Chemistry Test Guidelines
(Docket ID No. EPA-HQ-OPPT-2008-0155 (@ hitp://www.regulations.gov)

As of March 2015

OCSPP' . Other Reference Numbers Date
Guideline No. s o oppT | opp | oecp | EPAPUbNO. |\ cied
Final 860 Test Guidelines
860.1000|Background none 170-1 none 712-C-96-169 | Aug-96
860.1000 Guidance on Constructing Maximum Reasonably Balanced Diets nfa J
un-08
Supplement (MRED)
860.1100]Chemical Identity none 171-2 none 712-C-96-170 | Aug-96
860.1200|Directions for Use none 171-3 none 712-C-96-171 | Aug-96
860.1300|Nature of the Residue—Plants, Livestock none 171-4a,b none 712-C-96-172 | Aug-96
860.1340|Residue Analytical Method none 171-4c,d none 712-C-96-174 | Aug-96
860.1360|Multiresidue method none 171-4m none 712-C-96-176 | Aug-96
860.1380 |Storage Stability Data none 171-4e none 712-C-96-177 | Aug-96
Document incorrectly says publication number ends in "-95-177".
860.1400|Water, Fish, and Irrigated Crops none [171-4f,gh,| none 712-C-96-178 | Aug-96
165-5
860.1460|Food Handling none 171-4i none 712-C-96-181 | Aug-96
860.1480|Meat/Milk/Poultry/Eggs none 171-4j none 712-C-96-182 | Aug-96
860.1500|Crop Field Trials none 171-4k none 712-C-96-183 | Aug-96
860.1520|Processed Food/Feed none 171-41 none 712-C-96-184 | Aug-96
860.1550|Proposed Tolerances none 171-6 none 712-C-96-186 | Aug-96
860.1560|Reasonable Grounds in Support of the Petition none 171-7 none 712-C-96-187 | Aug-96
860.1650|Submittal of Analytical Reference Standards none 171-13 none 712-F-08-001 Nov-08
860.1850|Confined Accumulation in Rotational Crops none 165-1 none 712-C-96-188 | Aug-96
860.1900|Field Accumulation in Rotational Crops none 165-2 none 712-C-96-189 | Aug-96
DRAFT 860 Test Guidelines
Please note, those guidelines labeled as "Public Draft" are are not yet available in final form. Although you may consult these guidelines, please
check with the appropriate office before you use a draft guideline to generate data for submission to EPA under FIFRA, FFDCA or TSCA.
None.

What does "[Reserved]” mean?
We use the phrase "[Reserved]" in the title column as a placeholder whenever the number has been assigned, but the FINAL Guideline has not yet
been issued.

Page 14 of 28
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OCSPP Harmonized Test Guideline - Series Index

Series 860—Residue Chemistry Test Guidelines
{(Docket ID No. EPA-HQ-OPPT-2009-0155 @ http:/iwww.regulations.gov)

As of March 2015

ocspp’
Guideline No.

Guideline Names

Other Reference Numbers

opPT | opp | oEcD

EPA Pub No.

Date
Issued

" Mote - Guidelines issued before April 22, 2010, refer to "OPPTS" because the office name changed from "Office of Prevention, Pesticides and Toxic Substances” and "OPPTS" to
"Office of Chemical Safety and Pollution Prevention” and "OCSPP." This name change does not otherwise affect the Guidelines.

Available electronically at hitp:/fwww.epa.gov/ocspp/pubs/frsfhome/testmeth.htm.
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OCSPP Harmonized Test Guideline - Series Index

Series 870—Health Effects Test Guidelines
(Docket ID No. EPA-HQ-OPPT-2009-0156 @ http://www.requlations.gov)

As of March 2015

ocspp’ = Other Reference Numbers Date
Guideline No. i oPPT | opP | oecp | T APubNO- I s ued
Final 870 Test Guidelines
Group A—Acute Toxicity Test Guidelines.
870.1000{Acute Toxicity Testing-Background none none none 712-C-02-189 | Dec-02
870.1100|Acute Oral Toxicity (AOT) 798.1175 81-1 401, 420, | 712-C-02-190 | Dec-02
423, 425
- AOT Up-And-Down Procedure (Additional Guidance & Tools at http://'www.epa.govi/oppfead1/harmonization/.)
870.1200]|Acute Dermal Toxicity 798.1100 81-2 402 712-C-98-192 | Aug-98
870.1300|Acute Inhalation Toxicity 798.1150 81-3 403 712-C-98-193 | Aug-98
870.1350|[Reserved]
870.2400|Acute Eye Irritation 798.4500 81-4 405 712-C-98-185 | Aug-98
870.2500|Acute Dermal Irritation 798.4470 81-5 404 712-C-98-196 | Aug-98
870.2600|Skin Sensitization 798.4100 81-6 406 712-C-03-197 | Mar-03
Group B—Subchronic Toxicity Test Guidelines.
870.3050|Repeated Dose 28-day Oral Toxicity Study in Rodents none none 407 712-C-00-366 Jul-00
870.3100[90-Day Oral Toxicity in Rodents 798.2650 82-1 408 712-C-98-199 | Aug-98
870.3150(90-Day Oral Toxicity in Nonrodents none 82-1 409 712-C-98-200 | Aug-98
870.3200|21/28-Day Dermal Toxicity none 82-2 410 712-C-98-201 | Aug-98
870.3250{90-Day Dermal Toxicity 798.2250 82-3 411 712-C-98-202 | Aug-98
870.3465|90-Day Inhalation Toxicity 798.2450 82-4 413 712-C-98-204 | Aug-98
870.3500|[Reserved]
870.3550|Reproduction/Development Toxicity Screening Test none none 421 712-C-00-367 Jul-00
870.3600|[Reserved]
870.3650({Combined Repeated Dose Toxicity with the none none 422 712-C-00-368 Jui-00
Reproduction/Development Toxicity Screening Test
870.3700|Prenatal Developmental Toxicity Study 798.4900 83-3 414 712-C-98-207 | Aug-98
870.3800|Reproduction and Fertility Effects 798.4700 83-4 416 712-C-98-208 | Aug-98
Group C—Chronic Toxicity Test Guidelines.
870.4100|Chronic Toxicity 798.3260 83-1 452 712-C-98-210 | Aug-98
870.4200|Carcinogenicity 798.3300 83-2 451 712-C-98-211 | Aug-98
870.4300{Combined Chronic Toxicity/Carcinogenicity 798.3320 83-5 453 712-C-98-212 | Aug-98

Available electronically at http://www.epa.gov/ocspp/pubsifrs/home/testmeth.htm.
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OCSPP Harmonized Test Guideline - Series Index

Series 870—Health Effects Test Guidelines
(Docket ID No. EPA-HQ-OPPT-2009-0156 @ http://www.regulations.gov)
As of March 2015

OCSPP! . Other Reference Numbers Date
Guideline No. Guldeling Napes oPPT | opP | oecD | CLAPUBNO. | cued
Group D—Genetic Toxicity Test Guidelines.
870.5100|Bacterial Reverse Mutation Test 798.5100, 84-2 471 712-C-98-247 | Aug-98
798.5265
870.5140|Gene Mutation in Aspergillus nidulans 798.5140 84-2 none 712-C-98-215 | Aug-98
870.5195|Mouse Biochemical Specific Locus Test 798.5195 84-2 none 712-C-98-216 | Aug-98
870.5200|Mouse Visible Specific Locus Test 798.5200 | 84-2 none 712-C-98-217 | Aug-98
870.5250|Gene Mutation in Neurospora crassa 798.5250 84-2 none 712-C-98-218 | Aug-98
870.5265|[Reserved]
870.5275|Sex-linked Recessive Lethal Test in Drosophila melanogaster 798.5275 84-2 477 712-C-98-220 | Aug-98
870.5300]In vitro Mammalian Cell Gene Mutation Test 798.5300 84-2 476 712-C-98-221 Aug-98
870.5375]In Vitro Mammalian Chromosome Aberration Test 798.5375 84-2 473 712-C-98-223 | Aug-98
870.5380|Mammalian Spermatogonial Chromosomal Aberration Test 798.5380 84-2 483 712-C-98-224 | Aug-98
870.5385|Mammalian Bone Marrow Chromosomal Aberration Test 798.5385 84-2 475 712-C-898-225 | Aug-98
870.5395|Mammalian Erythrocyte Micronucleus Test 798.5395 84-2 474 712-C-88-226 | Aug-98
870.5450|Rodent Dominant Lethal Assay 798.5450 84-2 478 712-C-98-227 | Aug-98
870.5460|Rodent Heritable Translocation Assays 798.5460 84-2 485 712-C-98-228 | Aug-98
870.5500|Bacterial DNA Damage or Repair Tests 798.5500 84-2 none 712-C-98-229 | Aug-98
870.5550|Unscheduled DNA Synthesis in Mammalian Cells in Culture 798.5550 84-2 482 712-C-98-230 | Aug-98
870.5575|Mitotic Gene Conversion in Saccharomyces cerevisiae 798.5575 84-2 481 712-C-98-232 | Aug-98
870.5900(In Vitro Sister Chromatid Exchange Assay 798.5900 84-2 479 712-C-98-234 | Aug-98
870.5915|In Vitro Sister Chromatid Exchange Assay 798.5195 84-2 none 712-C-98-235 | Aug-98
Group E—Neurotoxicity Test Guidelines.
870.6100|Acute and 28-day Delayed Neurotoxicity of Organophosphorus 798.6450,| 81-7, 418,419 | 712-C-98-237 | Aug-98
Substances 798.6540,| 82-5,
798.6560 82-6
870.6200|Neurotoxicity Screening Battery 798.6050,| 81-8, 424 712-C-98-238 | Aug-98
798.6200, 82-7,
798.6400 83-1
870.6300| Developmental Neurotoxicity Study none 83-6 none 712-C-98-239 | Aug-98
870.6500|Schedule-Controlled Operant Behavior 798.6500 85-5 none 712-C-98-240 | Aug-98
870.6850|Peripheral Nerve Function 798.6850 85-6 none 712-C-98-241 | Aug-98
870.6855|Neurophysiology: Sensory Evoked Potentials 798.6855 none nong 712-C-98-242 | Aug-98
Available electronically at http:/fwww.epa.goviocspp/pubs/frs/home/testmeth.htm. Page 17 of 28
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Series 870—Health Effects Test Guidelines

OCSPP Harmonized Test Guideline - Series Index

{Docket ID No. EPA-HQ-OPPT-2009-0156 @ http:/fiwww.regulations.qov)

As of March 2015

Fibrous Particles

OCSPP' e Other Reference Numbers Date

Guideline No. Guideline Names OPPT | oPP | OECD EPA Pub No. o
Group F—Special Studies Test Guidelines.

870.7200|Companion Animal Safety none none none 712-C-98-349 | Aug-98

870.7485|Metabolism and Pharmacokinetics 798.7485 85-1 417 712-C-95-244 | Aug-98

870.7600|Dermal Penetration none 85-3 none 712-C-98-350 | Aug-98

870.7800|Immunotoxicity none 85-7 none 712-C-98-351 | Aug-98
Group G—Health Effects Chemical-Specific Test Guidelines.

870.8223|[Reserved]

870.8245|[Reserved]

870.8300|[Reserved]

870.8320|[Reserved]

870.8340([Reserved]

870.8355|Combined Chronic Toxicity/Carcinogenicity Testing of Respirable 798.3320 none none 712-C-01-352 Jul-01

870.8360|[Reserved]

870.8380|[Reserved]

870.8500|[Reserved]

870.8600|[Reserved]

870.8700|[Reserved]

870.8800|[Reserved]

DRAFT 870 Test Guidelines

Please note, those guidelines labeled as "Public Draft" are are not yet available in final form. Although you may consult these guidelines, please
check with the appropriate office before you use a draft guideline to generate data for submission to EPA under FIFRA, FFDCA or TSCA.

870.1350 |Acute Inhalation Toxicity with Histopathology none none none 712-C-96-291 | Jun-96
870.3500 | Preliminary Developmental Toxicity Screen none none none 712-C-896-205 | Jun-96
870.3600 |Inhalation Developmental Toxicity Study none none none 712-C-96-206 | Jun-96
870.5265 | The Salmonella typhimurium Reverse Mutation Assay none none none 712-C-96-219 | Jun-96
870.8223 | Pharmacokinetic Test none none none 712-C-96-250 | Jun-96
870.8245 |Dermal Pharmacokinetics of DGBE and DGBA none hone none 712-C-96-251 Jun-96
870.8300 |Dermal Absorption for Compounds that are Volatile and none none none 712-C-96-252 | Jun-96
Metabolized to Carbon Dioxide
870.8320 | Oral/Dermal Pharmacokinelics none none none 712-C-96-253 | Jun-96

Available electronically at htip://www.epa.goviocspp/pubsifrsihomelftestmeth.htm.
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OCSPP Harmonized Test Guideline - Series Index

Series 870—Health Effects Test Guidelines
(Docket ID No. EPA-HQ-OPPT-2002-0156 @ http:/fwww.requlations.gov)

As of March 2015
OCSPP’ i Other Reference Numbers Date
Guideline No. SAE i R opPT | opp | oeco | EPAPUBNO. | i cued
870.8340 | Oral and Inhalation Pharmacokinetic Test none none none 712-C-96-254 | Jun-96
870.8360 | Pharmacokinetics of Isopropanal none none none 712-C-96-255 | Jun-96
870.8380 |Inhalation and Dermal Pharmacokinetics of Commercial Hexane none none none 712-C-96-256 | Jun-96
870.8500 | Toxicokinetic Test none none none 712-C-96-257 | Jun-96
870.8600 | Developmental Neurotoxicity Screen none none none 712-C-96-258 | Jun-96
870.8700 | Subchronic Oral Toxicity Test none none none 712-C-96-259 Jun-96
870.8800 | Morphologic Transformation of Cells in Culture none none none 712-C-96-260 Jun-96

What does "[Reserved]" mean?
We use the phrase "[Reserved]" in the title column as a placeholder whenever the number has been assigned, but the FINAL Guideline has not yet

been issued.

' Note - Guidelines issued befare April 22, 2010, refer to "OPPTS" because the office name changed from "Office of Prevention, Pesticides and Toxic Substances” and "OPPTS" to
"Office of Chemical Safety and Pollufion Prevention" and "OCSPP." This name change does not otherwise affect the Guidelines.

Available electronically at hitp://www.epa.goviocspp/pubs/frs/nome/testmeth.htm.
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OCSPP Harmonized Test Guideline - Series Index

Series 875—0ccupational and Residential Exposure Test Guidelines
(Docket ID No. EPA-HQ-OPPT-2009-0157 @ http://www.requlations.gov)

As of March 2015
OCSPP' = Other Reference Numbers Date
Pub No.
Guideline No. Gitidelie Namcs oPPT | opp | oecp | FPAPUbNo. | 4 cued
Final 875 Test Guidelines
Group A—Applicator Exposure Monitoring Test Guidelines.
875.1000)|Background for Application Exposure Monitoring Test Guidelines none 230 none 712-C-96-261 Feb-96
875.1100]|Dermal Exposure—Qutdoor none 231 none 712-C-96-262 | Feb-96
875.1200|Dermal Exposure—Indoor none 233 none 712-C-96-209 | Feb-96
875.1300]Inhalation Exposure—Qutdoor none 232 none 712-C-96-263 | Feb-95
875.1400{Inhalation Exposure—Indoor none 234 none 712-C-96-213 | Feb-96
875.1500|Biological Monitoring none 235 none 712-C-96-264 | Feb-96
875.1600|Application Exposure Monitoring Data Reporting none 236 none 712-C-96-265 | Feb-96

Group B—Postapplication Exposure Monitoring Test Guidelines.
875.2000|Background for Postapplication Exposure Monitoring Test Guidelines| none 130, 131 none 712-C-96-266 | Feb-96

875.2100|Faoliar Dislodgeable Residue Dissipation none 132-1 none 712-C-96-267 | Feb-96
875.2200|Soil Residue Dissipation none 132-1 none 712-C-96-243 | Feb-96
875.2400|Dermal Exposure none 133-3 none 712-C-96-269 | Feb-96
875.2500|Inhalation Exposure none 133-4 none 712-C-96-270 | Feb-96
875.2600|Biclogical Monitoring none 235 none 712-C-96-271 Feb-96
875.2800|Descriptions of Human Activity none 133-1 none 712-C-96-283 | Feb-96
875.2900|Data Reporting and Calculations none 134 none 712-C-96-272 | Feb-96

DRAFT 875 Test Guidelines

Please note, those guidelines labeled as "Public Draft” are are not yet available in final form. Although you may consult these guidelines, please
check with the appropriate office before you use a draft guideline to generate data for submission to EPA under FIFRA, FFDCA or TSCA.

Mone.

What does "[Reserved]” mean?
We use the phrase "[Reserved]" in the title column as a placeholder whenever the number has been assigned, but the FINAL Guideline has not yet
been issued.

' Note - Guidelines issued before April 22, 2010, refer to "OPPTS" because the office name changed from "Office of Prevention, Pesticides and Toxic Substances” and "OPPTS" to
"Office of Chemical Safety and Pollution Prevention” and "OCSPP." This name change does not otherwise affect the Guidelines.

Available electronically at http://www.epa.gov/ocspp/pubs/frsfhomeftestmeth.htm. Page 20 of 28
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OCSPP Harmonized Test Guideline - Series Index

Series 880—Biochemicals Test Guidelines
(Docket 1D No. EPA-HQ-OPPT-2009-0158 @ http://www.regulations.gov)
As of March 2015
OCSPP! Other Reference Numbers Date

Guideline No. e opPT | opp | oecp | EPAPUbNO. |\ ied

Final 880 Test Guidelines

Group A—Product Analysis Test Guidelines.

880.1100|Product Identity and Composition none 151-10 none 712-C-96-273 | Feb-86

880.1200|Description of Starting Materials, Production and Formulation none 151-11 none 712-C-96-274 | Feb-96
Process

880.1400|Discussion of Formation of Impurities none 151-12 none 712-C-96-275 | Feb-96

Group B—Toxicology Test Guidelines.
880.3550|Immunotoxicity none 152-18 none 712-C-96-280 | Feb-96
880.3800|Immune Response none 152-24 none 712-C-96-281 Feb-96

Group C—Nontarget Organisms and Environmental Testing Test Guidelines.
880.4350|Nontarget Insect Testing none 154-11 none 712-C-96-285 | Feb-96
880.4425| Dispenser Water Leaching none 155-5 none 712-C-96-286 | Feb-96

DRAFT 880 Test Guidelines

Please note, those guidelines labeled as "Public Draft" are are not yet available in final form. Although you may consult these guidelines, please
check with the appropriate office before you use a draft guideline to generate data for submission to EPA under FIFRA, FFDCA or TSCA.

None.

What does "[Reserved]" mean?
We use the phrase "[Reserved]" in the title column as a placeholder whenever the number has been assigned, but the FINAL Guideline has not yet
been issued.

! Note - Guidelines issued before April 22, 2010, refer to "OPPTS” because the office name changed from "Office of Prevention, Pesticides and Toxic Substances” and "OPPTS" to
"Office of Chemical Safety and Pollution Prevention” and "OCSPP." This name change does not otherwise affect the Guidelines.

Available electronically at http:/fwww.epa.goviocspp/pubsifrsfhomeftestmeth.htm. Page 21 of 28
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OCSPP Harmonized Test Guideline - Series Index

Series 885—Microbial Pesticide Test Guidelines
(Docket ID No. EPA-HQ-OPPT-2009-0159 @ http:/iwww.requlations.gov)

As of March 2015

OCSPP' . Other Reference Numbers Date
Guideline No. Suideline Nanes opPT | opp | oecD | T APUbNo. | ocied
Final 885 Test Guidelines
885.0001|Overview for Microbial Pest Control Agents none 150A none 712-C-96-280 | Feb-96
Group A—Product Analysis Test Guidelines.
885.1100|Product Identity none 151A-10 none 712-C-96-273 | Feb-96
885.1200|Manufacturing Process none 151A-11 none 712-C-96-293 | Feb-96
885.1250|Deposition of Sample - Nationally Recognized Cuiture Collection nane 151A-11 none 712-C-12-027 | Apr-12
885.1300|Discussion of Formation of Unintentional Ingredients none 151A-01 none 712-C-96-294 | Feb-96
885.1400|Analysis of Samples none 151A-13 none 712-C-96-295 | Feb-96
885.1500|Certification of Limits none 151A-15 none 712-C-96-296 Feb-96
Group B—Residues Test Guidelines.
585.2000]Background for Residue Analysis of Microbial Pest Control Agents none 153A-1 none 712-C-96-299 | Feb-96
885.2100|Chemical Identity none 153A-4 none 712-C-96-300 | Feb-96
885.2200|Nature of the Residue in Plants none 153A-6 none 712-C-96-302 | Feb-96
885.2250|Nature of the Residue in Animals none 153A-7 none 712-C-96-303 | Feb-96
885.2300|Analytical Methods—Plants none 153A-8a none 712-C-96-304 Feb-96
885.2350|Analytical Methods—Animals none 153A-8b none 712-C-96-305 | Feb-96
Document incorrectly says publication Number ends in "-304".
885.2400|Storage Stability none 153A-9 none 712-C-96-306 | Feb-96
885.2500|Magnitude of Residues in Plants none 153A-10 none 712-C-96-307 | Feb-96
885.2550|Magnitude of Residues in Meat, Milk, Poultry, Eggs none 153A-11 none 712-C-96-308 | Feb-96
885.2600|Magnitude of Residues in Potable Water, Fish, and Irrigated Crops none 153A-01 none 712-C-96-309 | Feb-96
Group C—Toxicology Test Guidelines.
885.3000|Background—Mammalian Toxicity/Pathogenicity/Infectivity none 152A-1 none 712-C-96-314 | Feb-96
885.3050|Acute Oral Toxicity/Pathogenicity none 152A-10 none 712-C-96-315 | Feb-96
885.3100|Acute Dermal Toxicity/Pathology none 152A-11 none 712-C-96-316 Feb-96
885.3150|Acute Pulmonary Toxicity/Pathogenicity none 152A-12 none 712-C-96-317 | Feb-96
Document incorrectly says publication Number ends in "-318".
885.3200]Acute Injection Toxicity/Pathogenicity none 152A-13 none 712-C-96-318 | Feb-96
885.3400|Hypersensitivity Incidents none 152A-15 none 712-C-96-320 | Feb-96
885.3500|Cell Culture none 152A-16 none 712-C-96-321 | Feb-96
885.3550|Acute Toxicology, Tier Il none 152A-20 none 712-C-96-322 | Feb-96
Available electronically at http://www.epa.gov/ocspp/pubs/frs/home/testmeth.htm. Page 22 of 28
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OCSPP Harmonized Test Guideline - Series Index

Series 885—Microbial Pesticide Test Guidelines
(Docket ID No. EPA-HQ-OPPT-2009-0159 @ http://lwww.requlations.gov)

As of March 2015

0OCSPP! _— Other Reference Numbers Date
Guideline No. Gwigelng Namas oPPT | opp | oecp | T APubNo- | sued
885.3600|Subchronic Toxicity/Pathogenicity none 152A-21 none 712-C-96-323 | Feb-96
Document incorrectly says publication Number ends in "-232".
885.3650|Reproductive/Fertility Effects none 152A-30 none 712-C-96-324 | Feb-96
Group D—Nontarget Organism and Environmental Expression Test Guidelines.
885.4000|Background for Nontarget Organism Testing of Microbial Pest none 154A-1, none 712-C-96-328 | Feb-96
Control Agents 154A-2,
154A-3,
154A-4,
154A-5
885.4050|Avian Oral, Tier | none 154A-16 none 712-C-96-329 | Feb-96
885.4100|Avian Inhalation Test, Tier | none 154A-17 none 712-C-96-330 | Feb-96
885.4150|Wild Mammal Testing, Tier | none 154A-18 none 712-C-96-331 Feb-96
885.4200|Freshwater Fish Testing, Tier | none 154A-19 none 712-C-96-332 Feb-96
885.4240|Freshwater Aquatic Invertebrate Testing, Tier | none 154A-20 none 712-C-96-333 Feb-96
885.4280| Estuarine and Marine Animal Testing, Tier | none 154A-21 none 712-C-96-334 | Feb-96
885.4300|Nontarget Plant Studies, Tier | none 154A-22 none 712-C-96-335 | Feb-96
885.4340|Nontarget Insect Testing, Tier | none 154A-23 none 712-C-96-336 Feb-96
885.4380|Honey Bee Testing, Tier | none 154A-24 none 712-C-96-337 | Feb-96
885.4600|Avian Chronic Pathogenicity and Reproduction Test, Tier Il none 154A-26 none 712-C-96-342 | Feb-96
885.4650|Aquatic Invertebrate Range Testing, Tier IlI none 154A-27 none 712-C-96-343 | Feb-96
885.4700|Fish Life Cycle Studies, Tier Il none 154A-28 none 712-C-96-344 Feb-96
885.4750|Aquatic Ecosystem Test none 154A-29 none 712-C-96-345 Feb-96
Group E—Environmental Expression Test Guidelines.
885.5000|Background for Microbial Pesticides Testing none 155A-1,2 none 712-C-96-056 | Feb-96
885.5200|Expression in a Terrestrial Environment none 155A-10 none 712-C-96-338 | Feb-96
885.5300|Expression in a Freshwater Environment none 155A-11 nong 712-C-96-339 | Feb-96
885.5400|Expression in a Marine or Estuarine Environment none 156A-12 none 712-C-96-312 Feb-96
DRAFT 885 Test Guidelines
Please note, those guidelines labeled as "Public Draft" are are not yet available in final form. Although you may consult these guidelines, please
check with the appropriate office before you use a draft guideline to generate data for submission to EPA under FIFRA, FFDCA or TSCA.

Available electronically at http://www.epa.gov/ocspp/pubs/frs/fhome/testmeth.htm. Page 23 of 28
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OCSPP Harmonized Test Guideline - Series Index

Series 885—Mlicrobial Pesticide Test Guidelines
(Docket ID No. EPA-HQ-OPPT-2008-0159 @ hitp://www.reqgulations.gov)

As of March 2015

OCSPP'
Guideline No.

Guideline Names

Other Reference Numbers

OPPT

OPP

OECD

EPA Pub No.

Date
Issued

None.

What does "[Reserved]” mean?

We use the phrase "[Reserved]" in the title column as a placeholder whenever the number has been assigned, but the FINAL Guideline has not yet

been issued.

' Note - Guidelines issued before April 22, 2010, refer to "OPPTS" because the office name changed from "Office of Prevention, Pesticides and Toxic Substances” and "OPPTS" to
"Office of Chemical Safety and Pollution Prevention” and "OCSPP." This name change does not otherwise affect the Guidelines.

Available electronically at http://www.epa.gov/ocspp/pubs/frs/homeftestmeth.htm.
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OCSPP Harmonized Test Guideline - Series Index

Series 890—Endocrine Distruptor Screening Program Test Guidelines
(Docket ID No. EPA-HQ-OPPT-2009-0576 @ http://www.regulations.qov)
As of March 2015

ocspPp! - Other Reference Numbers Date
Guideline No. Guideline Names OPPT | oPP [ OECD EPA Pub No. les0ed
Final 890 Test Guidelines
890.0001|[Reserved] none none none 740-C-09-001
Group A—EDSP Tier 1 Test Guidelines.
890.1100{Amphibian Metamorphosis (Frog) none none 231 740-C-09-002 | Oct-09
890.1150|Androgen Receptor Binding (Rat Prostate Cytosol) none none 740-C-09-003 | Oct-09
890.1200|Aromatase (Human Recombinant) none none 740-C-09-004 | Oct-09
890.1250|Estrogen Receptor Binding (Rat Uterine Cytosol) none none 740-C-09-005 | Oct-09
890.1300|Estrogen Receptor Transcriptional Activation (Human Cell Line none none 455 740-C-09-006 | Oct-09
(HeLa-9903))

890.1350|Fish Short-term Reproduction none none 299 740-C-09-007 Oct-09
890.1400{Hershberger (Rat) none none 441 740-C-09-008 | Oct-09
890.1450|Female Pubertal (Rat) none none 740-C-09-009 | Oct-09
890.1500|Male Pubertal (Rat) none none 740-C-09-012 | Oct-09
890.1550|Steroidogenesis (Human Cell Line — H295R) none none 740-C-09-011 Oct-09
§90.1600|Uterotrophic (Rat) none none 440 740-C-09-010 | Oct-09

Group B—EDSP Tier 2 Test Guidelines.

890.2100|[Reserved] none none
890.2200|[Reserved] none none
890.2300|[Reserved] none none

DRAFT 890 Test Guidelines

Please note, those guidelines labeled as "Public Draft" are are not yet available in final form. Although you may consult these guidelines, please
check with the appropriate office before you use a draft guideline to generate data for submission to EPA under FIFRA, FFDCA or TSCA.

The following Tier 2 assays are being developed for EDSP and information on the assay or their status under the EDSP validation process is posted
al htip:#www.epa.gov/scipoly/oscpendo/index. htm.

890.2100|Avian Two-Generation Toxicity Test in the Japanese Quail none none Jan-15

890.2200|Medaka Extended One-Generation Reproduction Test (MEOGRT) none none Jan-15

880.2300|Larval Amphibian Growth and Development Assay (LAGDA) none none Jan-15
Available electronically at http:/iwww.epa.goviocspp/pubs/irsihome/testmeth.htm. Page 25 of 28
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QCSPP Harmonized Test Guideline - Series Index

Series 890—Endocrine Distruptor Screening Program Test Guidelines
{Docket ID No. EPA-HQ-OPPT-2009-0576 @ hitp://www.regulations.gov)

As of March 2015

ocspp’
Guideline No.

Guideline Names

Other Reference Numbers

opPT | opP | OECD

EPA Pub No.

Date
Issued

What does "[Reserved]”™ mean?

We use the phrase "[Reserved]" in the title column as a placeholder whenever the number has been assigned, but the FINAL Guideline has not yet

been issued.

" Mote - Guidelines issued before April 22, 2010, refer to "OPPTS" because the office name changed from "Office of Prevention, Pesticides and Toxic Substances” and "OPPTS" to
"Office of Chemical Safety and Pollution Prevention" and "OCSPP." This name change does not otherwise affect the Guidelines.

Available electronically at http://www.epa.goviocspp/pubsffrs/home/testmeth.htm.
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OCSPP' Harmonized Test Guidelines - Public DRAFTs (Not Yet Final)

OCSPP Harmonized Test Guideline - Series Index

As of March 2015

This is a compilation of the guidelines that have been issued in draft, but have not yet been issued in final form. Although you may consult these guidelines, please check with

the appropriate office before you use a draft guideline to generate data for submission to EPA under FIFRA, FFDCA or TSCA.

OCSPP’ Guideline Number Guideline Other Reference Numbers EPA Pub Docket ID No. Comment Period
OPPT QPP OECD Status

a5 Atoa | SPOCIAr CaRRRions for Conoucting none none | none | 712-C-96-113 | Apr-96 nfa Closed
Aquatic Laboratory Studies

850.1010 Aquatic Invetebrate Acute toxicity, Test, 797.1300 72-2 none | 712-C-96-114 | Apr-96 nfa Closed

' Freshhwater Daphnids

850.1020 |Gammarid Acute Toxicity Test 795.120 none none | 712-C-96-130 | Apr-96 nia Closed

850.1025 |Oyster Acute Toxicity Test (Shell 797.1800 72-3 none | 712-C-96-115 | Apr-96 nia Closed

850. 1035 [Mysid Acute Toxicity Test 797.1930 72-3 none | 712-C-96-136 | Apr-96 nfa Closed

850.1045 | Penaeid Acute Toxicify Test 797.1970 72-3 none | 712-C-96-137 | Apr-96 nfa Closed

850.1575 |Bivalve Acute Toxicily Test (Embryo Larval) none 72-3 none | 712-C-96-100 | Apr-96 nfa Closed

850.1075 |Fish Acute Toxicity Test, Freshwater and 797.1400 |72-1, 203 712-C-96-118 | Apr-96 n/a Closed
Marine 72-3

850.1085 |Fish Acute Toxicity Mitigated by Humic Acid | 797.1460 none none | 712-C-96-117 | Apr-96 nia Closed

850.1300 |Daphnid Chronic Toxicity Test 797.1330 72-4 202 712-C-96-120 | Apr-96 n/a Closed

850.1350 |Mysid Chronic Toxicity Test 797.1950 72—4 none | 712-C-96-166 | Apr-96 n/a Closed

Document incorrectly says publication Number ends in "-120".

850.1400 |Fish Early-Life Stage Toxicity Test 797.1000 72—4 210 712-C-96-121 Apr-96 n/a Closed

850.1500 | Fish Life Cycle Toxicity none 72-5 none | 712-C-96-122 | Apr-96 n/a Closed

8§50.1710|Oyster BCF 797.1830 72-6 none | 712-C-96-127 | Apr-96 n/a Closed

850.1730 |Fish BCF 797.1520 72-6, 305 712-C-96-129 | Apr-96 nfa Closed

165-4

850.1735 |Whole Sediment Acufe Toxicity none none none | 712-C-96-354 | Apr-96 nia Closed
Invertebrates, Freshwater

850.1740 |Whole Sediment Acute Toxicity none none none | 712-C-96-355 | Apr-96 nfa Closed
Invertebrates, Marine

850.1790 | Chironomid Sediment Toxicity Test 795.135 none none | 712-C-96-313 | Apr-96 nia Closed

850.1800 | Tadpole/Sediment Subchronic Toxicity Test | 797.1935 none none | 712-C-96-132 | Apr-96 e Closed

850.1850 |Aquatic Food Chain Transfer none 72-6 none | 712-C-96-133 | Apr-96 nfa Closed

B850.1900 |Generic Freshwater Microcosm Test, 797.3050, none none | 712-C-96-134 | Apr-96 nfa Closed
Laboratory 797.3100

850.1925 | Site-Specific Aquatic Microcosm Test, 797.3100 none none | 712-C-96-173 | Apr-96 nia Closed
Laboratory

Available electronically at http://www.epa.goviocspp/pubs/frs/home/testmeth.htm.
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OCSPP Harmonized Test Guideline - Series Index

OCSPP' Harmonized Test Guidelines - Public DRAFTs (Not Yet Final)

As of March 2015

This is a compilation of the guidelines that have been issued in draft, but have not yet been issued in final form. Although you may consult these guidelines, please check with

the appropriate office before you use a draft guideline to generate data for submission to EPA under FIFRA, FFDCA or TSCA.

B850.1950 |Field Testing for Aquatic Organisms none 72-7, none 72-C-96-135 Apr-96 nf/a Closed
165-5

870.7100 |Data Reporting for Environmental none none none | 712-C-96-348 | Apr-96 nfa Closed
Chemistry Methods

870.1350 |Acute Inhalation Toxicity with none none none | 712-C-96-291 Jun-96 nfa Closed
Histopathology

870.3500 | Preliminary Developmental Toxicity Screen none none none | 712-C-96-205 | Jun-96 nfa Closed

870.3600 |Inhalation Developmental Toxicity Study none none none | 712-C-96-206 | Jun-96 n/a Closed

870.5265 | The salmonella lyphimurium Reverse none none none | 712-C-96-218 | Jun-96 n/a Closed
Mutation Assay

870.8223 |Pharmacokinetic Test none none none | 712-C-96-250 Jun-96 n/a Closed

870.8245 | Dermal Pharmacokinetics of DGBE and none none none | 712-C-96-251 Jun-96 nl/a Closed
DGBA

870.8300 | Dermal Absorption for Compounds that are none none none | 712-C-96-252 Jun-96 nfa Closed
Volatile and Metabolized to Carbon Dioxide

870.8320 | Oral/Dermal Pharmacokinetics none none none | 712-C-96-253 Jun-96 n/a Closed

870.8340 | Oral and Inhalation Pharmacokinetic Test none none none | 712-C-96-254 Jun-96 nfa Closed

870.8360 | Pharmacokinetics of Isopropanal none none none | 712-C-96-255 Jun-96 n/a Closed

870.8380 |Inhalation and Dermal Pharmacokinetics of none none none | 712-C-96-256 Jun-96 nfa Closed
Commercial Hexane

870.8500 | Toxicokinetic Test none none none | 712-C-96-257 | Jun-96 nia Closed

870.8600 | Developmental Neurotoxicity Screen none none none | 712-C-96-258 | Jun-96 nla Closed

870.8700 | Subchronic Oral Toxicity Test none none none | 712-C-96-259 Jun-96 nla Closed

890.8800 |Marphofogic Transformation of Cells in none none none | 712-C-96-260 | Jun-96 nia Closed
Cuiture

890.2100 |Avian Two-generation Toxicity Test in the none none none Jan-15 |EPA-HQ-OPPT-2009-0576- Mar-15
Japanese Quail 0013

890.2200 |Medaka Extended One-Generation none none none Jan-15 |EPA-HQ-OPPT-2009-0576- Mar-15
Reproduction Test (MEQGRT) 0014

890.2300|Larval Amphibian Growth and none none none Jan-15 |EPA-HQ-OPPT-2009-0576- Mar-15
Development Assay (LAGDA) 0015

" Note - Guidelines issued before April 22, 2010, refer to "OPPTS” because the office name changed from "Office of Prevention, Pesticides and Toxic Substances” and "OPPTS” fo "Office of Chemical Safety and Pollution
Prevention" and "OCSPP." This name change does not otherwise affect the Guidelines.

Available electronically at http://www.epa.gov/ocspp/pubs/frs/home/testmeth.htm.
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Exposure
Assessment

Keith Solomon, May 9, 2015
Ecological Risk Assessment Workshop
Santiago Chile

As result of use, some pesticides
will enter the environment

. TM.
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Exposure

_q;_lfnﬁ ¢ alle bing finb
Jllembdie dofis made

The dose
makes the
poison

Environmental processes
Degradation or change

@ Photolysis
@ Light intensity (water and atmosphere)
@ Oxidation
@ Oxidant concentration (water, air and soil)
@ Reduction
@ Reductant concentrations (water, air and soil)
@ Hydrolysis
& Temperature, pH (water)
& Biotransformation

@ Organism populations, nutrient concentrations,
temperature, pH

Environmental processes

Movement
@ Rain-out

@ Precipitation rate, sticking coefficient (atmosphere)
@ Volatilization

@ Henry's constant, surface texture (water and soil)
@ Sorption

@ Organic matter, lipid, clay content (soil, sediment)
& Transport with the matrix

& Wind veiociter (atmosphere): Current velocity (water):
Perc%ation ground water): Particle transport (soil
runof

@ Bioconcentration
@ Lipid content of organisms (biota)
@ Biomagnification
¥ Bioconcentration, resistance to metabolism, and K,

4/28/2015
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Transformations

¥ One (or two) process(es) usually
dominate(s)

& Relative importance may change over time
or space

& Because concentrations are usually small
and intensity of environmental factors is
usually low, transformation reactions are:
&dZero or
@First order

Measuring exposure
concentrations

& Critical component of risk assessment
@ Errors

&Improper sampling techniques

@ Incorrect analyses

@Loss or contamination of sample:

@Transport - Field blank (containing no residue) and
field spike sample

@&Storage - Storage spike and blank

Measurement

SEnvironmental sampling
®Soil and sediments
SWater
DAIr
dBiota
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Soil and sediment

200 200 mgfom?
| | . 400 800 mglkg

1

RERRRR

Environmental fate in soil

Water

Surface microlayer _




Sampling of air

& Pump
@Draws a measured amount of air through an
& Absorption device
@ Very low temperatures (to condense out
volatiles)
@ Special absorbents designed to selectively
remove organic substances from the air.
@Silica gel,
@C,, resins
@Polyurethane foam
& Particulates are separated from air prior to
adsorption

14
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& Organisms present difficulties
@Not always easy to locate
@Rare and susceptible to sampling pressure.
@ Because of differences in age or lipid
content, concentrations of hydrophobic
organic compounds in biota may be highly
variable

@ Concentrations are often normalized for lipid
content (pg/g lipid) "

Audit trail

@ GLP is now necessary in many
jurisdictions for analyses done for
regulatory purposes

& For legal purposes an even more complex
and complete audit trail may be necessary

4/28/2015




Handling the data
Blank LOD LOQ
M
N_arr!‘lai_
g Sf he data
g
w \\
3 10

Standard deviations of the blank
Increasing response from detector
>

Values below the MDL/LOD

@ Should not be ignored or forgotten
¥ An important part of the data set

& Need to be considered when probabilistic
distributions of environmental
concentrations are determined

Estimating the environmental
concentration

& Cannot be measured:
@ Too difficult to measure
@Too expensive
&Too many samples needed

@ Not used in the environment yet (new
pesticide or industrial substance)

21
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Estimating exposure to pesticides:
The target system

Agricultural field

Agroece =
i i Risk assessments and

lnch.ld!ng_ risk management
surounding dacisions made intemnally
buffer zone 1o the process of pest

management and crop

Mavement of pesticides off
the agroecosystem to non-
target organisms in other
paris of the ecosystem

Use of the
agroecosystem by
organisms from
“natural areas”

2




4/28/2015




4/28/2015

BBA drift tables
Distance [ Field | Grape vines, air blast | Frult trees, air blast | Hops, air ble,
fremerop | ecrops, sprayer Sprayer blast omamantal, small
{m) boom sprayer fruit, pedestrian
sprayer, rRYRr
aarky and Early Late Early Late Earlyand | <50cm | >50cm
late growth growth growth growth late high high
growth growth
Deposition as percent of rate applied to fleld (upper 95 Cl of the 95" centile)
1 4 = - - - - 4 -
3 1 4.9 78 286 15.5 - - 7.5
5 06 1.6 5 20 10 12,5 08 b
10 04 0.4 5 1 4.5 9 0.4 1.5
15 0.2 0.2 0.8 6 2.5 5 0.2 0.8
20 041 0.1 04 15 4 0.1 04
30 01 0.1 02 0.8 2 0.1 0.2
40 - 0.1 0.2 0.4 0.4 - - 0.2
50 - 0.1 0.2 0.2 0.2 0.3 - 0.2
28
100
a0
80- s
- ?
=0
g i
= w0
.o.. 50
c
S 40
@
o 3p-
200
10
0 —
=] 10
Percent drift &
Concentrations in water
Method Application | Depth of |Maximum concentration in
rate (kg/ha) | pond (m) water
(mglL) (ngiL)
US EPA farm
pond 1 2 0.05 50
Europe, farm
pond (FOCUS 1 1 0.10 100
2001)
Europe, ditch
(FOCUS 2001) 1 0.3 0.33 333
Canada (forest
pool} and US 1 0.15 0.67 670
EPA (wetland)
1

10



Concentrations in soil

4/28/2015

Application| Depth of | Density of Maximum
rate soil (cm) | soil (kg/L) | concentration if
soil (mg/kg)
1
25 1.5 2.67
1
50 1.5 1.34
1
200 1.5 0.34
3
Birds and mammals
Food | Applicati Resid A t of pesticide eaten ina
source |rate (kg/ha)| on food day (mglkg)
(mg/kg) |~ Small birdor | Large bird or
1 (100 g) 1{500 g)
Foliage
1 20 60 20
Seeds |
| 1 10 3 1
Insects
(large) 1 10 3 1
Insect
(smal) K 100 30 10
az

@ GENeric Estimated Environmental

Concentration model.

& Available at:

hittp:/iwww.epa.govioppefed 1/models/water/geneec2_users_manual him
@ Download the model and run a chemical

through it to get a Tier-1a exposure

estimate.

33
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Gracias
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Risk Mitigation and Refinement

Allan Felsot
WWashington State University

Department of Entomology
College of Agriculure Human & Matural Resources Sciences
School of the Environment; Schoot of Biological Sciences
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The Agenda

* Review of LLS. EPA Registration Authority and Ecorisk |
Assessment Procedures

» (Case Swudy | |

v Diazinon: Aquatic hazard & urban watershed ubiquity was
the driver for risk mitigation resulting in the loss of urban
uses

| & Case Study ||

v Chlorfenapyr: MNo outdoor uses allowed due to bird |
| Loxicity concerns

Case Study Il

v Sulfoxaflor: How EPA used risk mitigation/refinement
resulting from Tier Il honey bee studies wo defend
‘ registration of this necnicotinoid |




FIFRA Rules |

* Policies, reguiations, & standards set under the
mandate of the Federal Insecticide, Fungicide &
Rodenticide Act govern pesticide use (in the
broadest sense—the whole technology)

® Although pesticides are arguably the most intensely
scrutinized and regulated chemical technology, the
law historically allowed consideration of benefits of
use as well an assessment of risks

¥ Currently only applicable to worker protection and
ecological effects

¥ Only risk considered when protecting consumers

U.S. Pesticide Law 101

FIFRA FFDCA
(1947) (1938)
l . FEPCA Miller (1954)
{(1972) Delaney (1958)

Risk Assessment ——Tolerance (“MRL") '

Ecobgiaa!j [ Human Health |
Registration
FQPA

(1996)

Labeling

Regulatory Authority for EPA Comes from the ULS. Cmgress{ 6

® FIFRA section 3{c)(3): “the Administrator shall register a pesticide
if the administrazor determines that...it will perform its intended
funetion withour unreasonable adverse effects on the environment

¥ “Unreasonable adverse effects are defined as™(1) any unreasonable
risk to man or the envirenment. takang into account the economic
social and environmental costs and benefits of the use of any
pesticide”
® Section 3{cHTYC): the Administrator may conditionally register a
pesticide with new Al “for a peried reasonably sufficient for the
generation and submission of required data™

o Must meet all risk eriteria, meaning not likefy to cause any
unreasomable adverse effects on environment. and pesticide use is i
the public interest

#» Section 18: Adminstrazor can exempe State & Federal agencies for
requirements of the act to allow use of a pesticide under four
types of emergency conditions that will avert...

+  Significant economic loss: significant risk to endangered and
threatened species: risk to beneficial organisms




| &

' Regulatory Authority for EPA Comes from the US. |

®  FIFRA 3(c)(1)(F): EPA has authority to require data to
support an application for pesticide registration
*  FIFRA 3(c)2}B): EPA has authority to require additional
dara on currently registered products
¥ Data must be “required to maintain in effect an existing
e
* FIFRA Section 6(a){2): Required that pesticide registrants
inform EPA of any relevant adverse effects information,
even if not formerly requested
¥ lIncludes new information derived from scientific studies.
including efficacy failures and pest resistance; incidents
from use of pesticide products

EPA Provides Guidance for Ecorisk Assessments |
htepaffwwew.epa.gowrisilecological-risk.htm

T U S A

Ecological Risk Assessment

The Guidance Information Is Generic & ldealistic I

EPA ha pererc pusbeines dor conduming seomk masmsmen. but pesticde
cor il naezumens fabow & smpe paicem of useg monly aute ooy dat
bur ycmnmg o conderng of rks & bemafi 51 3beed under the Frodeny
Imecixide Fangeide Bodencide At (FIFRA]

o Under other brws, EPR, may anky conmder riska

® Thiet FPA prsveraliy rebes o 3 weers1-rite Lanaros 0 ertes Setprmn
ik quotients: ihess acw analigous 00 Tier | anshyes

¥ Howver. dhe: agency €3 pogage 3 Sgher Ber snalyses thas may colmats 3
narraiier desdnpoon of rus sather Sae 3 QUENEGIIe deicnpton

o The ute of lgher ter srafies = one form of rek matipation wihen it lead 1o )
detiven 52 rogitter § peitcide but, weh Chvits T wel lead t risk below
EFA evek of ccexemn




A Simplified View of Risk Assessment--
Estimating the Probability of Harm

Hazard Dose-Response

Identification Relationships
Array of potential What Dose Causes
adverse effects No Effect

Risk

Characterization

posure "

Assessment

Expecred Dose from Product Hl:hﬂm"SNP Beryyee
Use & Environmental Residues weard & Exposute

|

Ecological Risk Assessment Dilemma

»  Millions of species to protect
® Infinitesimal exposure scenarics :{';’
®»  EPA's Sclution: Deterministic Risk Assessment .,
¥ Choose the most sensitive species studied
* Focus on acuse toxicity (use the LC50)
* Focus on chronic toxicity (use the NOEC)
¥ Use modeling to estimate residue levels
¥ Use differential safety factors depending on the nontarget
organisms to be protected

* For wample, use a larger safety facror if endangered
species are of concern

1

Eco Hazard Assessment:
The Sentinel Animals & Plants

* Rodents (small mammals)

® Birds

.

Aquaric arthropods (usually a

Crustacean in the genus Daphnia)
* Honey Bees
* Mongarget Plants
¥ Far herbicides., the question to be

answered is. will drift cause a problem SRR L
to non-crop species

12




Eco Hazard Assessment: | !

What Is Measured & Used by EPA

*  Acute Toxicity

¥ Moruality follewing short-term exposure to the
pesticide (estimated as LCso)

*  Aquatic invertebrates: 48 hour exposure
* Fish: 96 hour exposure
® Chronic Toxicity '
¥ Reproductive and/or developmental adverse effects
following exposure during the reproductive part of
the lifecycle (seeking the NOAEC)
* Aquatic invertebrates: Typically one month

# Fish: Depends on the species |

Eco Exposure Assessment for Terrestrial Organisms I 14

* EPA uses a nomogram to generate data on food
resources of terrestrial animals

® Based on a database of direct overspray studies
conducted ~35 years ago and updated in 1994 (aka.
Kenaga nemogram)

The "Kenaga™ Nomogram for Estimating Terrestrial Exposure 15

Food It Maximum | Mean EEC
EEC (ppm) | (pPm)

Short grass 240 85 [

Tall grass 110 36 |

Broadleaf/forage 135 45

plants; small insects

Fruits, pods, seeds, 15 e

large insects

Need to know proportion of body weight consumed per day
EEC ="“Expected” Environmental Concentration




Eco Exposure Assessment: Aquatic Habitat
® EPA estimates aguatic Nontarget organism
exposure using computer simulation models
® Agquatic Pesticide Fate Simulation Model

¥ PRZM (Pesticide Root Zone Model):
transiocation to water body

¥ EXAMS (Exposure Assessment Model): fate in
water
® Assumptions

+ 25 acre watershed is treated multiple times at
the maximurm kabel rate

¥ Rainfall occurs after spraying, creating runoffto a

receiving pond
¥ The pond is | hax 2 m deep

¥ The wchume of water does not change. nor is
volatilization to the air considered

: By, 7
Modeling Incorporates Application Rates 1
Application Rate (I } Ba f USDANASS Survey: WA State 2005
18

Copper fydrode Fungicides
Chicnoshalond
: 1
Rimsucturar
Herbicides

Sent o
e e e e —
e
e ssecs I ——
Iraciopr I Insecticides
Fetrg o [ E————y
e ——
s
n 0o 20 30 40 S0 B0 70 -




EPA's Pesticide Eco Risk Characterization Guidelines | |!

“Safe" level is based on use classification & organism status

Risk :

Level of | Effective
Risk Cat Quotient c :
(RQ) (Loc)y Factor

Calculation
MAcute High EECILC50 0.5 2
Acute Restricted EECNLCS0 0.1 1]
Endangered |
Speci EEC/LCS0 0.05 | 0
Chironic EECINOEC ] I

EEC ="Expected” Environmental Concentration

An “Acceptable” Risk Quotient

Rainbow Trout LCy,
2,4-D Sodium Salt Concentration Lethal to
50% of Exposed Fish
101 mg/L (ppb), water

Aquatic Weed Control
Maximum 2,4-D ppm = 4 (= EEC)
EEC 4

RQ = = =0.04

RQ < 0.05 = A-OK for endangered species

A Graphical Perspective of Risk Characterization |

Meribuzin

Miathamidophos

Imadaciopod

1 10 100 1000 10000
Avian Toxicity (Dietary LCsa, ppm)

| Estimated Ppm on vegetation after application

20
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Case Study: EPA’s Ecorisk Assessment for Diazinon

* Ecorisk characterizations for * Discusses terrestrial and aquatic
pesticides are published in a toxicity data & choice of mest
document called the Registration sensitive species

Eligibility Decision (RED}
= Discusses results of exposure

| » Includes human health and modeling

ecological fate and effects

ATSESSMENTs » Lists resulting RQs

* Starts with overview of chemical, Discusses management decision
registration history, uses

* Discusses environmental chemistry CH,
& fate :

Oreome of Hurmen Health RA
Diazinon « y Beores al exposure did noc

exceed the acute & o fDror the MOE

The Mest Sensitive Aquatic Species Chosen by EPA in
the Diazinon Ecological Risk Assessment

Chronic
Species Afgt;nmi:_i;y Toxicity
' NOEC (pgiL)
Rainbow Trout 90 =
Brook Trout - 0.55
|
Scud 0.2 -
Water flea - 017
| uglL = | ppb

23

Modeled Concentrations of Diazinon in YWater
Two Application/Use Scenarios l

- .Peak ppb |:|21 Day -so Day

Diazinon 100 3
Residues
ppb 10 A
(wgiL)

EPA modiels the initial peak
| comcentration of residizes in water,
| =nd then models residues 2| and
0.1 4 | 60 days hacer assuming 2 stagnant
pond and no volar#zation.

0.01-
Diazinon iRED 2000

Apple/Pears Lawns

24




®

Puget Sound USGS NAVWQA, Results:
1 Insecticides
5 USGS = US. Geological Survey
L r=1 E MNAWQA = NAtonal Water Quality Assessment
S Pesticide Synthesis Project
Jdniwh!. wevadename'  Freshualer sousficBe crleda, Concertration, i lliony
mwi'rmm i parts par bilion I-.—’::—-ﬁ”
= b ] | Eru e e
A Chonc  RWG 000 00 [Tl 1 ]
. | -,
|| Carbaryl (Sevi) ‘017 | %017 e | o eep o
Chiorpyrilos: (Dursban) 10083 LTo041 oot | < 1
Diasinon (Deazinon) nie e | U o dooem o
pamwEHCH [LdEna) L' r‘—u T %
Maiathion Malashicn| - fo1 | “poos lo mal

Modeled vs. Empirical Residues of Diazinon in Water I

USGS 95¢th
o W Feak ppb Mo Day M Percenile

' 100 3
| 10 3
' ppb
A
0.1 3
0.01
Felsor 200 Apple/Pears Lawns

126

EPA's Pesticide Eco Risk Characterization Guidelines '

“Safe” level is based on use classification & organism stats

Risk .

i Level of | Effective
Risk Category m('n' Q) Concern | Safety
Calculation (LO5) Factos

Acute High | EECILCS0 0.5 2
Acute Restricted |  EEC/LCS0 0.1 10
Endangered
EEC/LCS0 0.05 20
Species
Chronic EEC/NOEC I I

EEC ="Expected” Environmental Concentration

27




Diazinon Exposure Relative to Hazard Benchmarks | | !

| [ ppb Meo Day m gesrgesrlgim

1000

| . Rainbow Trout
| 7 {LC50=80 pph)

Brook Trout |
(NDEC=0,55 ppb)
A
-l
T Scud
'- (LC50=0.2 ppb)

Water Flea
{NOEC=0.17 ppb)

{Felsce 2001) |

|
RQs for Diazinon | 29
Modeled and Empirical Residue Levels
Exposure Exposure ¢ |
. Duration Fish Invertebrates
Apple/Pear
Apple/Pear
Lawns
Lawns
GS 95th=:tile
Urban Sites
Urban Sites
Agric. Sites
Agric. Sites
A Perspective Based on USGS NAWQA Data for Urban Watersheds | 30
NAWQA = NAtional Water Quality Assessment Pesticide Synthesis Project
e @ @ - @ 9N
— | 3 3 Y » @ 4N 45

Cioecluston: Dharinon & freguandhy
dezected in urban waterchads 3t the

higheise toncentrations (0022 - 040 pp)




EPA “Decisions” for Diazinon

* Based on EPA modeled exposure (the EEC), all RQ's far
exceeded the levels of concern

+ However, the RQ's were orders of magnitude lower if the USGS
MNAWQA database data were used

+  Mevertheless, the RQ's for endangered species concern would
31l be exceeded

* Because most of the diazinon hits were in urban watersheds
(with the exception of the San Joaquin River Basin in
California). EPA focused on mitigation in these areas
o Basically, the manufacturers of diazinon (Syngenta & Makhreshim

Agan] agreed to pull the pesticide off the wrban use market
+ EPA reswricved use and applications rates in other crops with
b

W Thus, risk mitigation & refinement resulted in the elimination of
~75% of dazinon uses (~5 million kg)

LOS0, oral
o e 1995 Section |8 isued bor ‘emergency’ LOS0, dermal
‘e on cotens (beet armywors outhresk)
20-Day Distery
o Based on prefmisary review of daa
imdicacing exposere would mot rewd in
Fearn treaith congerm

2-year Dletary

o Quack qualitathee review of ecological BRIV
s a0 docsmencrtion im Section [Bs i

Absorpiion
Metabolizm &

* For of Section J regis
o0 buman heaich concens fle.. risk
characeermation dd not exseed EPA LOCs

{leveh of concenn)

* However, snifor harards to birds cived ini
more quantiative ritk smafyis {onc 1958)

Excration

Highest Dietary
Acute s Chronic

Chlorfenapyr Ecorisk Assessment-Nontarget Tox '

MostSensiveTest| | e (DSOLCS | Quotene
Organisms | Exposure (time) | or Chronic NOAEC (RQ)
: Acute (96 ) 7.4 pgll 056
RainbowTout | Cronic (30'd) 3.68 pglL 0.66
Water flea Acute (48 h) 583 pgll o7l
{Dizphnia) Chronic (21 d) 157 pgil 077
. Preliminary
Redwing blackbird Acuge Oral {1 ) 221 mglkg bw
Mallard duck | - Subacute Dietary 1.63 mg/kgld Py
Mallard duck Dictary (14 d) 0053 mghgd | Bnonorons




Risk Refinements for Avian Risk Analysis

Kenaga nomogram for exposure
residues,all Qs exceeded LOCs

Iri seeking vo refine exposune
assessment at 3 higher tier level, AmCy
[BASF) subenitted 1 somi feld pen
coudy

¥ Later BASF ssbmitted 3 probabilisitic
risk anakysis (PRA)

[EPA found fizes with the feld study,

lbur decided the residue valuss could

be used o refine the risk

characrernation

¥ The probabilscic risk anabysis was
also rejected with the concluson of
Tawed assumpuons:

+  The analysis esed speces likely to be visiting
rocton feids
Application Rate
R - Q05 kS
Acure Oral = 017 kgha
Dowe Endposnt
i L A 1
2 Siibocste Onl
L ARETE CO v K o
(18Y mgrkegdy

35

After refining the exposure analysis,
EPA calculated the RQs (based on
red-winged blackbird) for acute,
subacute, and chronic veodcity

A refined risk analysis also assumed
that only 10% of food source was
from treated cotton field

¥ RQs were still above the LOCs.
leading to EPA canceling the
Section |18 emergency use on
cotton and a refusal to regisser
chlorfenapyr for use on field crops,
especially coton

The only registration for
chlorfenapyr is the formulation
on arnamental crops & fruiting
vegetable crops in commercial
greenhouses

Endpoini
{maleg/d]

RO Range
(0.084 ka'ha)

Suipacuie Oral 1
Dosa (NOAEL) i
Chranic Oral

0,063 246- 1781

Doge (NOAEL)

Case Study: Sulfoxafios, a New Meonicotinoid Insecticide
from DowAgrosciences: Unconditionally Registerad by EPA, May 2013

36

i a fowrth
dassification i suifootmang)
+ It mode of acuon & agonam of the
niotksc receptor, smilarly to
" s Bl v :

T products have kabels, Transform &
Closer

+ Mo nesdential cses; no seed treatments

o Meant for folar spray at apphtation rates in
the range of 002005 Tos akacre

Lerw acuee oz & dermal toodsity to rams
(1000 mgfig & >5000 mgfkg. respectively)

Dermal absorpoon i very bow, <1%
Body haif-ife (bleod) is less than 1T hours:

o The main meabolite s not of roodooliogical

oongem

I/N |
N
F

e

L

The most sensitive endpoist of coancerr,

decreassd neoratal o ity in.a

dewelopmental neurctoxicity study, yielded a

INOAEL of |.8 mgikg

¥ Based on this endpoing, the RID {=PAD} for
acute dietary exposunes was 006 mgflie’

propased
of the PAD (chidren 1-2 yrs)




Bluegill sunfish | Acute (96 h) 363 <0.0001
Fathead minnow | Chronic (30 d) 0.66 0.08
Water flea Acute (48 h) >400 <0.0001
(Daphnia) | Chronic (21 d} 505 0.001
Midge Chronic (28 d) [=§Ll’n3p:b] ”
Mallard Duck | Dietary (8 d) 5620 <0.01
Generic C epiiial Model .of 5 e, Polir .I Tied Pesticide

SULSSOr arm—t

ATMIDURE o,y e conon,

Change |amscwn cueen mounamy & sermg sy
Frwd g ® rdwwtom orev et et o

mﬂhﬁlcﬂinm
RN 4 Lt Em‘ maz&l
Eumnmﬁ-m
-

0 OO SOhes 5 W gt i
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Hazard ID for Bees: Relevant Endpoints Q

®  Lethal Effects

« Increased rate of mortality among dosed bees compared to
undosed control bees

*  Exposure via lab or semi-field exposure to™spiked™ sugar wazer
*  Field exposure (controfied plot spraying or soll application)
® Sublethal effects
v Dosed colonies or individuals exhibit modified performance
with respect to growth, fecundity, longevity or behavior
¥ A colony level, performance measures indlisde_
®  Rate of increase in colony mass
*  Activity at hive entrance or remote feeder
*  Quantity of brood produced
+ Atindividual bee lewel, performance measures include....
*  Learning abiity

*  Rate of focd uptake
*  Level of locomotary Activity d

“hwass et ol (3004 Crop Prosertion 1ITIP8

- —

Application of Compound
o Bee Thorax
-:_

Sulfoxafior:

Acetamprid

Bees: A Horse of a Different Color

Tier | exposure values of honey bees o

Sulfoxafior Dose for | Acute
Stage ExposureType | e 1ibai/A™ | Rate g aifiee
| per 01331k u i JA)
'““7.":"51"*"':%', o= 1l 43 o
Adun Dt contact 1* 27 _ EC

Risk characterzation based on a 48-h acute oral LD350 of 0.052 pg aifbee
and acute contact LD50 of 0.130 ug aibee

For bee risk characterization and determination of level of concern (LOC). EPA
uses an RQ of 0.4:as you can see, the screening level Tier | analysis “failed”,
with the exposure scenarios exceeding EPAs LOC




Refined Tier Iﬁmlysisl.lsmg&qmmﬂ Residue

- TP

. ————

O g W _............-_II Optemed = = =

Tier 1l Risk Analysis

. Alighuhdﬂ*lmqwﬁrbmmmuhrmm
colonies in semi-field studies

+  The resuks of these studies ane descriptive and not as amenable to 3 RQ
caloulazion
# EPAs conclusions {as writken in the Registration Eligibility Decision
document]

¥ “Results form Tier 1 semivfield stodies suggest that at the application rates.
ud{‘l-lmiuimlﬁdhindb:ndeﬂaﬁk
forager bee mirlity, flight activity and the ooowrence of behavioral
abnormalities is relatively short fved. lastng 3 days o less™

o “With regard 1w brood development"no catistrophic effects are
expected from use of sulioscfior”

' “The colory strength of hives exposed 1o ereps treated with suiloxaflor at
4-150% of the proposed LS. macmum rate was similzr to controd or pre-
exposune hives in four suadies whene this endpoing could be evahueed ™

®  Although EPA generally was not concermed abou sulloxaflor effects on
bees based on the Tier || study, some ancertainties showt longer term
effects remained




Conclusions About Risk Mirtigation & Refinement

®  The pesticide risk assessment process at EPA is dynamic

¥ Screening level assessments (Tier |) are standard across
all pesticides under consideration for registration or re-
registration

+ Registrant hazard D data packages are usually sufficient to
conduct the needed risk analyses

¥ Exposure is often assumed as “worst-case”

® When data are available, EPA will conduct higher tier
assessments to refine the exposure analysis

¥ Exposure can be more realistic and reflect environmental
fate over time

® To mitigate risk, EPA can either refuse regiseration (for
ex.,on a particular crop or for a use area) and also
require restrictions on the product label

WASHINGTON ST
& UNIVERSITY
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CropLife Y

Principles for Developing Regional

Exposure Scenarios
Santiago de Chile, May, 2015

Ximena Patino, MSc, DMV
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EBayer CropScience
CropLife Y
Outline
« Determining the Exposure Component
* Exposure Assessment Efforts in Latam
» Conclusions

Determining the Exposure -
Component

Risk = Hazard x EXPOSURE

d

Exposure = f (scenario, PPP properties)




: CroplLife Y
Environmental Fate Data oLk

Requirements in Latam

4/28/2015

: CropLife Y
Environmental Fate Data
Requirements in Latam
By Tywm | Tequesd | Conelonsly
retrad
Sl it Sogradaion " L]
Sob armertec egradaticn 5]
Sk photre &
Mooity. Soll aceorption and desorpton w
Moty cotn acring L]
Hparayes i
Pl ATRECOn ) e "
Flasacty baixdpmyrmsatebily 1
Wisher st Sy degnision 1%
508 dmpaon E
=l 4 Stuchon sutmillod 1
Al Vaper pressune 800 Henvy § M consant "w wmxm
Determining the Exposure CroplLife
Component

«Scenario is a set of parameters describing a
series of agricultural production conditions and
environmental conditions. It supports the
environmental exposure models used.

Parameters include

- crop growth and development period,

- meteorological data,

- hydrological data,

- physical and chemical properties of soils,

- characteristic parameters of environmental organisms.
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Determining the Exposure ropL.ife )

Component

5]

| Adjacent
Lesosystems

Rainfall

D50 18
sorption efc

Wit e CL A dendomns e iy 207
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oplife -\Ir
How do we do integrate the scar'tarig.l:'r el
and PPP proerties?

A MODEL can be used o calculate the exposure in different
compartments

Model - Thoughts Crop

+ A mathematical simulation of a natural system
which allows investigating the behavior or effects
of a chemical and making predictions

+ But a model has limitations — It is not an identical
copy of what it is simulating

+ And the model must be related to the scenario!




Exposure Assessment CropLife Y
Efforts in Colombia

’

2001

2006 - CL-Ag an crops, her & soll datab

2007 - Workshop with Colombian regulators & adjustments to Tier
I model

2010 - Official handout to Colombian Environmental Ministry

4/28/2015

Background CroplLife

= 2001 - Implementation of ERA

+ 2006 - Croplife initiated activities with Colombian
regulators.
+ Agreement on crops, weather & soil databases

- 2007 - (July) Workshop with Colombian regulators &
(Nov) Adjustments to Tier Ill model

+ 2008 / 2009 - Presentations at SETAC, IUPAC.

+ 2010 - Official handout to Colombian Environmental
Ministry

Scenarios Selected —ropLire

» Tomato — Tomato and other vegetables (2 cycles)
+ Potato — Potato and other vegetables (1 cycle)

+ Banana

* Rice




Geographical & Weather Data CropLIT2 Y

Land Cover Crop Statistics Soll Map

e USGS. vers. 20 FAD. 2007 FAQITSRIC. 2008

Weather =
stations

NOoAA- |
GsD g
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Tiered Schemes for sSw  CropLife Y

Colombia

Tiered Assessment Proposal CropLife h
Ecological focus

Tier 1

Groundwater ~ GUS index Field study/
Monitoring

Surface Water  Calculation
based on water
solubility

Monitoring

—

Fhuod by regulation




Assessing SciGrow
Protectiveness

Driving variables for pesticide leaching

Volume of leachate outllow

Soil charatlanistics —
Rainfall volumas I

Sorplion and degradation of pesticides

Organic matter content —

Tamperature

CropLife Y

Available data

Drainage ciasses of
Colombian soils

| Raintall data from
Colombian stations

Organic matter content of
Colomblan soils

Not considersd

4/28/2015

Soil Comparison

* Vulnerability of

CropLife Y

Colombian soils for

pesticide leaching

compared to SciGrow

+ SciGrow soils are
primarily class A—
highly vulnerable

+ Colombia: Very few
soils are class A.

>95% are class B, C,
D.

Weather Analysis

Selected stations
with complete
data for = 10 yrs




Weather Analysis
Rainfall
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SciGrow Protectiveness

Conclusion

CroplLife Y

» SciGrow is likely to provide sufficiently
conservative estimates for pesticide leaching
under Colombian conditions

+ SciGrow soils represent a clear worst case opposite

typical agricultural soils in Col.

« Total annual rainfall volumes of SciGrow sites are
comparable with Colombian weather conditions.

* Higher temperatures in Colombia were not considered in
the assessment - faster degradation, no winter.

Assessing Geneec
Protectiveness

Driving variables for surface runott

Volume of runoflf water

acity, susceptibility

urface sealing, alc

Pesticide mass available for runoff

CropLife Y

Available data

Rainfall ;e occurence NN | Rainfall data from

Colombian stations
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Weather Analysis CropLife )
Rainfall

] | aBarwr

-I‘ B Polets
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: D[’LH_E._ = = S
B o o e e i
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Geneec Protectiveness el L
Conclusion

* Geneec is likely to provide sufficiently conservative estimates
for pesticide runoff under Colombian weather conditions here

« Geneec represents a large number of small events which
are more frequent than Colombian rainstorms.
-Short time intervals between application and event
-Lower runoff volume
-Higher concentrations

« Large rainstorm events commaon in Colombia result in
significant dilution in runoff

-Lower concentrations
-High mass loading into receiving waters

Surface Water - Rice Cropl
Genrice

* Proposed model - Genrice
+ Model based on Geneec but uses different geometry of
water body to mimic rice paddies.
+ Conservatism of rice scenario is dependent on cropping
practices (more or less independent from landscape
factors).




Surface Water — Tier 3 CropLife Y
Colombian EXPRESS

+ Runoff scenarios were created for
each location where min. 20
years of weather data was
available.

* Runoff dependent on timing
between application and rainfall
- Soil selected for worst case runoff

* Runoff scenarios were created and incorporated into the

PRZM-EXAMS model shell (potato, tomato, banana)
* Soil, climate and cropping data (digital form)

4/28/2015

Soil Vulnerability CropLife Y

+ Organic carbon content is a worst
case for most cropping areas in
Andean valleys.

* Organic carbon content is a typical
case for lowland areas

§ L I,"l
§ " |
f
i . /‘ O, carbon.
p————— W ol (%) 020
T T <05

Soil Vulnerability

* Sand content is a worst case for
runoff

—
= '/
¥ Selected soll
ol = :
LI UR TR T N S
We o crepped sod wnts in Commbls
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Scenarios Created CropLife Y

Colombian EXPRESS

Banana Tomato (2 crcp cycles) Potato
Madekin Meadallin Hula Medelin
Baranquilla Cucistn Call Bogoth

Bogota

e | e A
Colombian Exposure CropLife Y

Calculator
Colombian EXPRESS [

Frams Lo Lordraacat e
Foimg Lok Curbmmace 8 i

i

=)
o Ve Lo b
ol 2l D L b

i

st o)
Vil O Cama b
=

.
Cad M
=l

;i

Opportunities for CropLife Y

improvements

« Clarify the objectives of the evaluation
* Human health
+ Ecological risk
* Develop agreement and guidance on model inputs
+ Investigate the affect of different approaches to DTS0, sorption
coefficients
« Prepare framework for higher tier modeling
+ Effect of weather, soil on relative vulnerability to leaching and runoff
* Interp jion of spatial ly
* Incorporating mitigation

10



Brazil CropLife

2002
« 2009 - Croplife training session — Ibama

+ 2012 - Croplife training focus on ERA -
Ibama

- A similar aguatic exposure tool was built
(training purposes)

- 2014 — Workshop on Protection Goals —
Ibama — Andef - Academia

4/28/2015

) _ CropLife Y
BZMT - Brazil Modeling Tool

* Tool to conduct Tier 3 Aquatic and Groundwater
exposure assessments

2

BZMT - Scenarios CropLife Y

* Defined by Crop, Soil, Weather, and Receiving
Water

1



BZMT - Scenarios CroplLife Y

+ Scenarios can be added to tool based on desired
crop/soil combinations

* Examples provided for major sugarcane, soybean and
potato production areas

+ Soil = Harmonized World Soils Database/

-Predominate soil prone to runoff or leaching in area of
major production

+ Weather — Global Historical Climatology Network
(GHCN-DAILY), Version 2.91

v Cropping (growing season length, root depth, maximum
cover, etc.) from USEPA standard scenarios (adjusted
to Brazil timing)

4/28/2015

BZMT — Sugarcane Scenario CropLife Y
(Production Location, Soil, Weather)

Y s 7

CropLife Y

BZMT — Soybean Scenario
(Production Location, Soil, Weather)

36

12



BZMT - Potato Scenario CropLife Y
(Production Location, Soil)

4/28/2015

kg

Brazil Scenario — Selected CropLife Y
Soil Properties

= — T =
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o Towa Ty En ] o] .
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« Source: Verels, Luc. 2009, Harmonized World Soil Database
Viewer (HWSD), Version 1.10 — March 2009 and Dijkshoorn JA,
Huting, JRM and Tempel P, 2005. Update of the 1.5 Soil and Terrain
Database for Latin America and the Caribbean (SOTERAC, version
2.0). Report 2005/01, ISRIC - World Sail Information, Wageningen. .

Brazil Scenario — Selected
Cropping Parameters
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BZMT — Environmental Fate

e

CropL.ife 5

4/28/2015

BZMT - Application

e b

—— Vihe e

—— = =)

< e T R T
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- — 2B | N
41 — -
BZMT — Run and Results T e

= " S E——
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| Thaiie - Suws Comion

A Sy ey il
(Y ] | EGH ]
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Exposure Tools Currently Cropkife Y

used in Brazil

= Tier |

« Geneec
- SciGrow
« ARAqua
- T-Rex

« Terrplant

Crop
Exposure Assessment Options

Tier 3+

Madeling & Monroring

Tiar 2
“ef:nnn Fssumphu:\!

Tier 1
&, Standard Assumplions
~

* Modeling
- Simple calculations based on assumptions
- Computer simulations of fate and transport

* Monitoring

* Integrated monitoring and modeling

hreantile |

15
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CropLife Y
Peru

* CL Andean workshop in
Peru (Oct. 2014)

* High interest to learn about
monitoring (as higher tier)

- April 2015

: CropLife Y
Conclusions

* Modeling is a valuable tool for
providing predictions of
concentrations of pesticides
prior to registration and use, but
the scenario assumptions and
model must relate to the field
reality!

+ Exposure assessment efforts in =
Latam — reasonable =
approaches

Questions?

Thank you!

16
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Integration of Local Conditions

Integracion de Condiciones Locales

o Tigred spprsach o oo

Mbertliitle e ¢hmimenenlzing A redisaing eaposune an w N scale

Tiered Process

Proceso Escalonado

Fiesled Roak
(Predictiva)
. Conservative
National (Protective) i
Simple —————————— Complex
(Diata Scarce) (Data Rich)

—= ol

Natonal Field




Tiered Process

Proceso Escalonado

Frequency of Occurrence

4/22/2015

Risk Assessment

Evaluacion de Riesgo

Exposure
Characwertzation

Ecological Exposure

Exposicion Ecologica

|
| Reduced Exposure CORCentrations | femss PIOCHGES




Soils

Suelos
= Teatirs of
dominant tousoil

4/22/2015

Weather

Clima

= Longierm
anm IVETREE
(7 111950 -

Crops

Cultivos




Landscape

Paisaje

sgiaaaliTy
cEtRLNY;

i

4/22/2015

Pesticide Use and Agronomic Practices

El Uso de Pesticidas y Practicas Agronomicas

s Apdication Rate ard Murmit T ons

I iape 18

Runoff and Erosion Potential

Potencial para escorrentia y erosion

)




Leaching Potential

Potencial para Lixiviacion

4/22/2015

Drift Potential with Proximity to Water

Potencial de Derivacion con la Proximidad al
agua

Cmmaty of nokd walhe toses

Dyt 08 1) 1 et b . b

— T

Landscape - Best Management Practices

Paisaje- Mejores Practicas de Gestion
oS ui il |




Species

Especies

4/22/2015

Variation of exposure on a regional scale
Variaciones de la exposicion a nivel regional

Seasonal Rainfall

Corn Acreage

Lluvias Tempora.fes

B
B 4 . 4 3

35 <

b

[ |

Terrenos con Mi_lpa

s '3

}

‘
*

W
"

I

o=

e
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Annual Maximum Series

Serie Maximo Anual

Peak Exposure Concentrazions

& B 8 8

5

B

Peak Concentration in Water, pph

o
B
|
|

o 1 20 30 40 50 =] M B0 90 100
Excoedance Probability
—s=Mato Grosso  —@=Rio DuSol  —s— Maranhao

4/22/2015

Co-occurrence Species Richness / Chemical Loadings
Co-ocurrencia de Riqueza de Especies/ Cargas quimicas

Field Proximity to Water

Proximidad del campo al agua

Orchard bufier characterization and potential for exposure of aquatic
habitats to runoff near orchards in Yakima, Washington and Wayne
County, New York =




Example of best management practices
on a watershed scale

Ejemplo de mejores practicas de gestion a nivel
de cuencas hidrograficas

4/22/2015

Potential Exposure from Pesticide used on Sugarcane
Potencial para la exposicion debido al uso de Pesticidas en Cana de
Azucar

Land use

Topography

Weather

Combining all the Data Layers
Combinando todos las Capas de Datos

Frequency andlysis on the maxsmum sares

bW oI M O 5 6 TO B W0
Excestanes Probabuty (%)

e T T

_




Best Management Practices (BMPs)

Mejores Practicas de Gestion (MPGs)

4/22/2015

BMP Results
Resultados de las MPG

12-vear average reduction m mass ioading (total mass) in the watershed

Proxiewry 100m
Trash Layer

Megicaton Cate and Fans

BMP Results
Resultados de las MPG

Annual maximum peak concentration

e ' Frequency analysis of the annual
" maximum peak concentration




Field-scale Assessments and Restrictions
Evaluaciones y Restriciones a nivel del Campo

4/22/2015

Field-scale BMP Assessment

Evaluacion de MPG a nivel del Campo
Use of tigh-resolution
photography o ldentity
onthe-ground management
practices

Practices ate determined

% B at the field level

h--—-rbnm 4 Toasd MMy

Digtnbubien of BMPs 4 4

Contours/Terraces

Contornos / Terrazas
S

10



Variability of Exposure along Perimeter
Variabilidad de la exposicion a lo largo del Perimetro

Characterizing buffers
Caracterizando las franjas de proteccion

Implementation of drift and nancll
3 possible, bassd on

Characterization of Potential Exposure
Caracterizacion de la Exposicion Potencial

“ e
om e Selected Percentiles &
™ e
bt

m

Simple Measurements Distributions
Percant Within Marge | L T ]

=y Ao 1! o — -
Trvens | FL ) T =

e T - -
Canaln E A s Ll il

Pondy L) e o el Eray -
dmwanel gom  ame we  mew  we W

-
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= Maps of Exposure Variubility by Water Body |

1 1



Field-scale Restrictions based on Soils
Restricciones basadas en los suelos

TSI st com
' [ —. X

Cusch g with restrictions.
Print page with “officiar™

use restriction language

4/22/2015

Field-scale Restrictions based on Species

Restricciones basadas en las Especies de Flora y

WWW.DIE-SErVE. O

N s s N
More complex data can provide more realistic exposure concentrations
and higher confidence
Best £ i ices and mitigation can reduce exposure
Spatial analysis can help to characterize risk down to a field scale
Restrictions on labels can prevent growers from using the product in

vulnerable fields




Thank You

G:jacias

v

4/22/2015
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NIVERSITY

Implementation and Enforcement

Allan Felsot
Washingren State University

Department of Entomology
College of Agriculture Human & Matural Resources Sciences
School of the Environment; School of Biological Sciences

‘The Agenda

& [mplementation authority as practiced in the LLS.
¥ Owerview of ULS. pesticide law
¥ How amendments to FIFRA have affected implementation of risk
mitigation [~Reduced Risk Pesticide Program”)
¥ The preduct label has the force of ULS. Federal law
® Enforcement authority as practiced in the U.S.

| v Federal b icide Fungicide Rodenticide Act {1947 &
1 amendmends)

« State Departments of Agriculture & Ervironmental Protection
| Agencies {or similar)
« Bxamples of enforcement actions at Federal & State level
® |ntrusion of Federal courts into EPA activities
+ Robe of ‘citizen” lawsuits and court judgements
« Case Swdy: Salmon Stmulated Lawsuits

The Agenda

* [mplementation authority as practiced in the US, |
+ Overview of LS. pesticide law |

+  How amendments to FIFRA have affected implementation of risk
mitigation (“Reduced Risk Pesticide Program”)
+ The product abel has the force of U.S. Federal law




' U.S. Pesticide Law 101

—» FIFRA FFDCA
(1947) (1938)
14_FEPCA l «__Miller (1954}
(1972) Delaney (1958)

Risk Assessment — Tolerance (“MRL")
Ecological| l Human Heaith|

Labeling

Registration

FQPA

(1996)

Using Congressional Mandates to Implement Risk Reduction

EPA's Reduced Risk Pesticide Initiatives

® First started in 1993, before the FQPA, (Food Quality
Protection Act)

® Updated after the FQPA (1996) to provide incentives to
manufacturers
¥ Expedited chemical review and significantly quicker

® By 1997, EPA had already approved 22 new active ingredients
as “reduced risk”

¥ Given timeline for research, development & market entry (>6
7). chemical companies were way ahead of government policy

Reduced Risk Pesticides

® A term used by the EPA to designate a pesticide with
one or more (ideally all) of the following properties

| ¥ Low impact on human health

Low toxicity to non-target organisms (birds, fish, plants)

Low potential for water contamination

Low potential for development of pest resistance

Compatibility with IPM {e g., low toxicity to parasitoids &
predators)

i
V
¥ Lower use rates
o
o

® The above properties are examined in comparison to
older conventional pesticides already on the market (e.g.,
OF, CB, and pyrethroid insecticides)




Selectivity of New Insecticides

{Commercialization post 1990)
Active Ingredient | Formulation D('“'mg'%m D;;;';;' {m}
Azinphos-methyl |  Guthion 44 155 0.149
Chlarpyrifos Lorsban 23 23 003
Acetamiprid Assal 1064 >2000 71
indoxacarb Advion 1277 >5000 2 .
Pyripragien Ecteemn 4253 >2000 35 '
Methoxyfenozide |  Intrepid >5000 | >2000 102
Mowaluron Rimon >5000 >2000 (N |
Pymetrozine Fulfil >5000 | >2000 | 0377
Spinosad Success >5000 >2000 7
Rynaxypyr Alracor >5000 >5000 158

pyriproxyfen
chierpyrifos ﬂ
azinphos-methyl
1 10 100 1000 10000 100000
pPb (kg/l) |

Toxiciy of Reduced Risk Insecticides to Daphnia__ | 9

pymetrozing
acetamiprid
spinosad
methoxyfenozide
indoxacart
pyriproxyfen
rynaxypyr
azinphos-medhy) —

novaluron LGy,
wmﬂw: —

001 @1 1 10 100 1000 10000 10000
ppb (ug/l)




Toxicity of Reduced Risk Insecticides to Birds {Quail_}’

indoxacart '.
sttt Acute Oral LDy,
chiorpyrifos |}
0 500 1000 1500 2000 2500

mg A.l. per kg body weight (mg/kg)

Application Rate of Reduced Risk Insecti:ide:'

chlorpyrifos
azinphos-methyl
pymetrozine
novaluron
methoxyfenozide
acetamiprid
spinosad
indoxacarb
p},rripmx;rfen-
rynaxypyr

0 02 04 06 08 1 12 14 16 18 2
Pounds per Acre

U.S. Implementation and Enforcement Structure _,

Federal Insecticide

Fungicide Rodenticide Law

Federal Courts

Citizen & Advocacy
Organization Lawsuits

10

11

12




US. Implementation & Enfarcement Works through the Label | 13

Federal Insecricide
Fungicide Rodi

iticide Law

'”P States

1' Enfomemen:

Formulation
Product Label

Enkm:unent

| Collection
& Handling

Authority to Require Data ! 14

i Awthority to Require Dats

By bow. the Agency s tlse suthonny to ol date mmder thaee provissons of FIFRA
FIFRA 31l WF) - Authorires the Agency b uredmuuu an 1 fing
regneration af a pesticide. OPPs data [ =it

EPA hias broad suthonty mﬂhaddmwalrhl- e rc-m:unﬁ. a5 appIUptiate
These dats requeeinents srr ducnsed mden Section IV of s docament

FIFRA Sig 8 2M B - Provades the amilsocaty ke

FIFRA Secton éan 2 -

¢ dkat aim

Requimes that

b The saschy

it mekckinional data oa currewtly
HERBIEAT 1 CText & €

[Pimmndmmql

nrement under thas mathonty.
nndpu:mnhl T addition. EPA

vevastrants inform the Agency of amy

relevant adverse effects mfimmastion for thew prochects, eves: sl it vow i
mmrw?msﬁwﬁ oo s e
lﬂﬁuultl:ihnd xm:l:rwdnd:;- uxhnﬁ:cm&kn; w
]:mh peLERce I-:nhin adverne effects resulinng from the me

o Thee e oolhecied misder Gha 21 i trackod

pesticnle are aluy
ndlrululuimm:dlnmemmalnmmﬂw a5 appropose. | See 40 CFR 15

15

Federal Insecticide
Fungicide Rodenticide Law
(FIFRA) LFeam al)

Ml States

o

Enforcemant
Authority




‘ The Label Is the Law!

Prime Mechanism of Controlling Pesticide Use

Guthion’ Solupak

IN WATER SOLUBLE PACKETS

Tom olrme Bt St et

Ty ST -—rd-—-.-‘fm-—-_--—-

i 15 . ]
——

=5 'DIRECTIONS FOR USE
——

!lnavuamnu{FadewlawmusehspmdLuna
mmimns&tﬂvwﬂnhhbeing Do not apply this

| product in @ way that will contact workers or other persans,
| either directly or through drft. Only protecied handlers

| ber in the area during application. For any requirements.
;Mmmﬁu&aT@e.mﬂmw

| responsible for pesticide regulation.
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The Label is the Law in the UK. but Not as Obvious |

WERCATANT BNFORKATION — o wardt of the na=a mesning @ o Koy informanes
PO LISE D8y AS AN AGERCUE TLIRAL HERRICOF

oopa Wiror st warier By et st Tape
L T . L e e L) e
Cianme cgw 1 i e thn.
RLINPTIES PRt (f T Vi whead e Bty e O0R)
Al fotal D g ) v pradort hastreg.
|
B3 mTe o appacInOn Wirter whest aret fimdore seonmd node Gemctabie wage
1 Canerd Epe 14 day | v |
(ERy WO SO T Ty RO el el B g TN S she

READ BEFORE USE. USI0 THIS PRODUCT N A MANNER THAT 1% PCONSSTENT WiTH |
Muvumm: lmmmammmnm

J

B re—en Emd P L T e P
Ftat A o e e e e

s —— b 0 R e

el from UK

St e B e e I BT i B DAT P W T B g 4
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The Pesticide Label: It's the Law
®  All registered active ingredients farmulated into
commercial products

¥ Al individual products miust be registered, but registration
nat given unel label developed and approved

®  The label is the governing law
Identificaon of active ingredient and contents
Legal uses (crops. maybe specific pests)

Rates of 2pplication; application methods
Personal pretective equipment

T T T

Restrictions on use {no application near water; regional
restrictions: awoiding drift)
+ Directions for disposal
®  Prime mechanism for controlfing pesticide use

18
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Controlling Pesticide Use
Ensures

Reasonable Certainty of No Harm
To Human Health & Environment

ey mﬂ

Label Interpretation Help Is a Click Away ' 20

S e b g ety ) ——
B el R e ——

e et
g
—
e om fi a [a] 000 1/label
) =
==
Using the Label to Implement Risk Reduction ' 21
by &suﬁg{esﬂdde%rkerhmmas

DIRECTIONS FOR USE

RESTRICTED USE PESTICDE
It s & wiokatann of Federal la 1o ute thes product m @ manmer moonastest with i Lsbeling.

Do nat appty thes product i & way that will contact worken orother persons, eithes directly
or through drift. Only protected handlers may be in the aresa duning application. For any
reqquremipnits Apacific 10 your State or Tribe, conudt the agency resporuble for pevticide

!

~u7




Using the Label to Implement Risk Reduction by
Restricting Use to Certified Licensed applicators

RESTRICT ED USE PESTICIDE |

Using the Label to Implement Risk Reduction
thru Hazard Communication

Karate' .S L@‘*@

ENVIRONMENTAL HAZARDS
This pesticide & extremely toxic to fish and aquatic organisms and taxic to wildiife.
For tecrestrial uses: do pot apply directly to water of to areas where surfere water s pre- |

sert or to intertidal areas below the mean high water mark. Do not when weather
conddtions favor drift from treated areas. Drift and runofi from areas may be har-

ardous 10 aquatic organisms in neighboring areas. Do not contaminate water
ing of equipment washwates

This product s highly toxic 1o bees exposed 1o direct treatment or residuss on blooming
cropes or weeds. Do not apply this product or allow it to drift to kiooming crogs or weeds if
Ibees are visting the treatment area.

PHYSICAL AND CHEMICAL HAZARDS

Combmstible liquad. Do not use or store near heat o open flame.

' thru Hazard Communication

M b 0 4 sasiowed. Commes B e rrtatar S F ahaorbid S ngp e bend portach whd g, e o cothng.

Prmnged o ruently rpated sim (el aery et wme ingdiidust Wik W g e s
hﬂuhﬁu“h‘;l;sqmm.l-ﬂ- tfung Beore s
S e i v el ) et draded 710 kg Sy, i Ieobrig Cimat iy =0 evanwch ooy
.lhd-';n-l;'lll P, *:lnq. ol v oy I-ndmﬁh-hu

weanan e e dhred By Eglpng B Lt e

Personal Protesctive Equipment (FFE)
enme marteraly Tl Iy Thew sl rEAte 1 B prodict e Geted bema @ gy wart woanp optory, hokay e mpaons b
Catwgry & on s EFR themscal restinon Litiepery wlertion chart
Apgfegion sed et baedien ot wrs

+ Lty e thet g len sty

o Ohrmil waclaee o, Catsgory & mach i Bl Limsate o v

» Sty i e

» Pribacte maesa
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Using the Label to Implement Risk Reduction by
Guiding Users to Good Practices

GENERAL L JONS FOR USE

SPRAY DRIFT PRECAUTIONS
Doy the v mmmhumammmammhm
S, Manbe, o Pencd; Evtunrion sl Cammaral Fioh Farm|

cmmmwmzm mhuuﬁnﬂlldlhmmt et parmmrend 12esrn, warher, pot hole,
mmmnmmmummbmmnmumwm

-mnmandhm;nrmmﬁ MmMuMﬂlummTﬂlmwm
of applications Aoukd be based upon miect populations reaching leclly determined economi theedholds o athe locally recon-
e mwthods and thould b targried for contred before nsscts snter the stalk of s

» Agphy with ground or ait squiprent ng Reficent watsr and applcition methods 1 obtam hulf aoverage of bafiage and wen i
pu-ﬁﬂqnﬁqhumnnmﬂqtdmps

» For conool o adalt com pockenens beettes (Tiabra O edesd i1 part of aa aetad applied conn rostacm control program ue &
i of (L5 B ok {1L80TL o of product) pes ame.

» D pot apphrwithn 1 dayof hasest.

w Do ot e fivestack 1o grrape i trited arssrs or harwest irvaded corm Forage a5 fred for meat ar dawy animahs weittan | day after
h:nns-.nunndmndmhuwﬁpmmuqumﬂwmmm

w -a‘r-an"' contnued..

The Agenda |

® Enforcement authority as practiced in the U5
¥ Federal Insecticide Fungicide Rodenticide Act (1947 &
amendments}
¥ State Departments of Agriculture & Emdnonmental Protection
Agencies {or similar)
¥ Examples of enforcement actions at Federal & State level

& | Intitmlen Fodik . EPA getav

Federal Insecticide
Fungicide Rodenticide Law
) (Federal)

Formulation
Product Label

25
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: i 28
MEsDyeip=Y)  WSDA |

Enforce FIFRA under a mandate from EPA

Enforce requirements for applicator training |

v FEPCA mandated that commercial and
private pesticide apphcators & handlers
(mixersitoaders) pass certification/licensing ey
if using restricted use pesticides —

v Pesticides classified as restricted use when |
deemed risky to environment and/or
humans

State registration of pesticides (must

approve labels of products sold in states)

Inspections for record keeping, proper

Can impose pesticide use restrictions in
local areas

Violations of Pesticide Containment & Container Rules i 30

EPA Fines Agricultural Companies for Pesticide
Violations

i

Mulwna Charmcal and Wilbur-ERis opante du of preticide facices i
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- et
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Pty v Ac] P e IO T N e
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“Bath companies hod unsealed cracks in the floors andlor walls of the
pesticide conteinment areas amang other violations, said EFA officicls.”




EPA Enforcement: Stop Sale Order in Light of Phycotoxicity | | 5
New Turfgrass Herbicide Itecnlled, Avoid
Composting Clippings N

Thes artom wans pCEwhes orgnaty on BRLTDTY
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Hogan 11, 2001 Trig wcives Soscs 888 54, A semovsl of B prodoct. DuPomt & plareiog &
PrOduUCE e I Teund o

Violation of Section 6 Adverse Effects Reporting Rule | |32

MewLroom

Womm arr loern PR e S e o b |k e

News Releases from Headquarters

EPA Sertles with DuPont over Violations of Federal Pesticide
Laws that Led to Widespread Tree Deaths and Damage/
DuPont to pay 51,853,000 penalty to resolve alleged
wiolations of pesticide reporting and distribution laws
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Waste Disposal Violations Under FIFRA 33
& Several Other Environmental Laws

Wal-Mart to Pay $81 Million Settlement for
What EPA Calls ‘Environmental Crimes’
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What Happens When the Label Is lgnored l 34

Bee deaths aresult of pesticide Safari; count upped
to 50,000 dead insects

OREGONLIVE

The Oregonian
BEEDEATHS

Bew deatha o resull of pesticide;
eount upped 1o 53,000 dead

Bumbishee mamarial scheduled for
Sunday a1 Wilsanville Target

e been discowered in HiZsboro |
Insacticide bemporarily banned

State Enforcement Authority: Applicator Fined | 35

Bumblebee iill:idents result
in pesticide violations

o 1 T e g 11 W

“ J Orsgon commpany fired S18.000 for pesticide spraying |
L ) that kiBed 1,000 beses in Exgerse
h ———

e P

Mewember 10,2014

| Implementation of Hazard Mitigation through Local Policies |

! Spokane bans chemical that may
kill bees

|

|

| o City Courcl woted a ba D Ly purchase and use of

| Pecrustroutn The Ban coverh aboul X pasvent o U lard o
Ebch@ne #rd S008n1 andly 40 Dl use
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Facilitating Enforcement by Implementing Label Changes

37

Implementing Risk Mitigation Through Policy

38

¢ [ntrusion of Federal courts into EPA activities
¥ Role of ‘citizen” lawsuits and court judgements
' Case Study: Salmon Stmulated Lawsuits

39




U.S. Implementaticn and Enforcement Structure | 40

Federal Insectici
Fungicide Rodenti

(FIFRA) (Federal)

Management
Authority

W Enforcement Enforcement
Farmulation Authority
Product Label

Citizen & Advocacy
_ Organization Lawsuits

Two Major LS. Laws Have Impacted Pesticide Technology 41
Clean Water Act & Endangered Species Act

® The CWA & ESA comtain provisions that adwocacy
groups interpreted as affecting EPA's actions in the
registration of pesticides or in the rules applied 1o

®  Advocacy groups sued the EPA, which wound up in
Federal Court, norably the Circuit Court of Western WA
and the 9th Circuit Court of Appeal

® The decisions made by these courts impacted EPAs
authority to be the sole arbiter of rules about pesticides
set forth in FIFRA

¥ Thas, over the last two decades, lawsuits and specific
court decisions have somewhat supplanted the provisions

of FIFRA and the EPA
Mandated No Spray Buffer Zones ] 42
S
Farmers caught in fight over d— 4
rbu-le "mil‘lewu *‘m L i

.
]




Clean Water Act 43
® Clean Water Act

¥ The Clean Water Act (CWA) establishes the basic suructure for
regulating discharges of pollutants into the waters of the Wnited
States and regulating quality standards for surface waters. The basis
of the CYVA was enacted in 1948 and was calied the Federal Warer
Pollution Controd Act. but the Act was significantly reorganized and
expanded in 13T

+ “Clean ¥vater Ac” became the Act’s common name with
amendments in (571

®  Unlawful to discharge any pollutant from 2 point scurce inta
navigable water unbess a permit is obtained

= Mational Pollutant Discharge Elimination System (NPDES) |
[permit program controls discharges

Fallowing a law suit and appeal, the NPDES was
extended by the judicial branch to include aquatic

<

pesticide applications

iprwwwlepa goitiwe-rendatians/sumimary-chean-waser-act

Imigation district
to pay for fish kill

MEDFORD — The Talent
Irrigation District has agreed

to pay $200,000 to settlea By
lawsuit over a 1996 herblude

spill that killed 92,000 young
salmon and steelhead in a

| Talent Irrigation District Case 45

* Earth Justice (Ef),  Seasthe based taw firm, representing the the
environmertal group Hesdwaters, sued Talent brrigation
Diserict (TID) under the pretense of a viohtion of the Clean
Warer Acc

v Premise: NPDES {Mational Poliution Discharge Elmination
| System) Permit needed for aquatic pesticide applications

" Lower district courts ruled in favor of TID, but Ninth
Cirgiiit Appeals Cowrt reversed the dedsion in favor of
Headwarers

*  Despite the confice with FIFRA

= ie, FIFRA had been interpreted to give EPA
| primacy over control of pesticides. inclisding
regitering them for control of aquatic weeds
without the need for permitting
o However. the judiciary rufing interpreced che CWA as
haning primacy when water was being affected

| *  Because all waters connected, the concept of navigable
water snder the CWA included irrigaton canaly

‘ v Thes, alf aquatic pesticide applaations need an NPDES

permit




® Passed by Congress as Publec Law 93-305 in 1973
® Congress finds and declares that...

®  Purposes of ESA as declared by Congress

Endangered Species Act (ESA)

o vmspeuﬂofﬁﬂ wiﬂﬁemdpﬁmmdm

¥ “other species of fish, wikdlife, 2nd plants have been buipitermwiters g ENDANGEREDY
mdepissdmmléeﬁ:tﬁnhqmndsgad e pobuesiesa humd
or threatened with extinction™

V' "..xo provide @ means whereby the ecosystems
upon which endangered species and threatened
species depend may be conserved, w pravide
program for the conservation of such endangered
species and threatened species. and to ke such
st 25 may be pproprse e he (Y NOAA FISHERIES
purposes of the treaties and conventions set

forth. " bigpolfwwewnnifs. noaa gow

Section 4 Provisions of the ESA

® Section 4 (Factors for Listing Determination)

¥ Present or threatened destruction, modification, or
curtailment of its habitat or range;

¥ Over-utilization for commercial. recreational, scientific, or
educational purposes;

¥ Disease or predation;

¥ Inadequacy of existing regulatory mechanisms;

v Oither natural or manmade factors affecting its continued
existence.

47
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About 75% of WA State Land Mass |s Impacted by the
Listing of Salmon Runs as Threatened or Endangered

ESA Section 7 Provisions: Interagency Cooperation

® SEC.7.(a) FEDERAL AGENCY ACTIONS AND
CONSULTATIONS

¥ "Al ether Federal agencies shall. in consubtation with and
with the assistance of the Secretary, utilize their autharities
in furtherance of the purpeses of this Act by carrying out
programs for the conservation of endangered species and
threatened species listed pursuant to section 4 of this Act”

¥ “Each Federal agency shall, in consultation with and with the
assistance of the Secretary, msure that any acton authorized,
funded. or carried out by such agency (...an "agency action™)
is not likely 1o jecpardize the continued existence of any
endangered species or threatened species or result in the
destruction or adverse medification of habitat of such
species which is determined by the Secretary, after
consultation as appropriate with affected States, to be
critical, unless such agency has been granted an exemption”

49

The Lawsuit Argument

Section 7{a)(2) of the ESA requires any entity engaging in an
activity that may affect, listed species to consult with agencies
administering the ESA, (includes Mational Marine Fisheries
Service and Fish & Wildlife Service)

A single registration of a single pesticide is considered a
single agency action that could affect salmon

Earth Justice argued the case successfully before the US
District Court of Western WA

51




The ESA Consent Decree

EPR will consult with NIMFS (i.e. NOAA Fisheries) on 54 targeted pestcides
Mizigation needed if deemed harmfid to s2imon

Coart received new petition from Wi Toxics Coalition (represented by
Ezrch justice] for infunctive nelief (1 1726002}

« Prohibit wse of listed pertcides untess 300 ft buffer 2round seimon-bezring
streams is establizhed for aerial apphcation or 80 feet for ground application

Injunction became effective in 2004: kncwn as ingerim measures

¥ Interim measures effective unt consitacian it complesed with NCUA
Fisheries issuing a Bisogical Opinion (222 BIOP)

The Argument for an Injunction

Indeterminate amount of time will be required for EPA o
consult with NMFS about the 54 pesticides under re-
Then, NMFS must issue a biological opinion about“safety” of

a pesticide to a salmon population and what action should be

taken to protect salmon

Salmon in danger in interim until consuftation and béclogical
opinion finished, thus need protection

No-spray buffer zones of 60 and 300 fi for ground & aerial
application, respectively

Only certified applicators have access to 13 urban use
pesticides

And the Lawsuit Lumbered Along...
Western WA District Court Judge issued a final ruling on
January 22, 2004
Indicated evidence of harm shown by plaintiffs, although they
had no burden to prove so
Defendants (EPA) & intervenor (Crop Lifle America) showed
no information to contrary

Buffers wall stand as proposed enless EPA makes a
determination of no effect

|52




I imitations on pesticide use /
are pecessary to protect listed

species in that area. the r
minmnnmﬁle]mdd:nmh

Endangered Species

Protection Bullezins

For Al “Listed™ Species, EPA Must Consulc with Relevant Agencies 56
(US. Fish % Wildiife; NOAA Fisheries)

National VEntime Fhberies tervien

& Relevant agencies issues 1 mdwmgured St Art S tiu * . ameudtation
a BiOP (Biclogical gl Oplakes
Cpinion)

* Relevant agencies make
suggestions for
management provisiens,
such as increased no
spray buffer zones

#® Relevant agencies get
sued, just like the EPA

NOAA Fisheries 57

In“Biological Opinions™ (BiOPs) seattl,et‘l}
issued by NOAA Fisheries
(formerty the U.S. National

Marine Fisheries Service) for mp.._......"'.“.:.'.'f"'_..."?'.'_.“.'._

three OP insecticides [ ——

(chlorpyrifos, diazinon, & i e g N At L4 e i L7 11 ity &
malathion)... s iy A e P e e ki s Fots

+ Ground Applications: “Do
not apply pesticide products |
within 500 fc (152.4 m) of
salmonid habitats”

L g @ b A b = Y s et T T

Tt Bt e JO St ey e g i I e Sor e Ay,
= ey

+ Aerial Applications: Do not
apply pesticide products
within 1,000 ft (304.8 m} of
satmonid habitars"




WWSDA Perspective of NOAA Fisheries Opinion

[“Ag Lind Aves Afcees by Suggsted NOAR Bufers Pk |

b9

EPA Responds to NOAA BiOP

“EPA, intends to require differential
spray drift buffers adjacent to waters
within the range of the listed Pacific
salmonids. The extent of such buffers
will differ based on three factors:
application rate, spray droplet
spectrum, and water body size but in
no case will be less than 100 feer.”

¥ Note: This self-imposition will not
allow risk-based considerations in
EPA’s proposed drift label language

« EPA had developed a pilot buffer
zone calculator for use by
applicators in areas with listed
endangered species

Observe the following precaufions when spraying Lorsban-4E adjacent to
permanent bodies of water such as rivers, natural ponds, lakes, streams,
reservairs, marshes, estuaries, and commercial fish ponds.

The following treatment setbacks or buffer zones must be utilized for
applications around the above-fisted aguatic areas with the following

application equipment:
Required Setback
Application Method Euffe'ZomI (feet)
boom 25
chemigation 25
orchard airblast 50 |
aerial fixed wing or halcopter) 150 |




|
Bulletins Alive: New Requirement on Applicators to 61

Check for Endangered Species Listings & Restrictions

——

Prolecting Endangered Species

Meanwhile, Back in the Courts 62
® After the BIOP for chlorpyrifos. .
diazinon, and malathion came out, N‘@Q‘u e
DowAgroSciences, Makhteshim qE I

Agan, and Cheminova sued NMFS
in the Fourth Circuit of the LS.
Court of Appeals

* Court vacated NMFS BIOP, stating: . <P

Meanwhile, Back at the EAGs {Envirenmental Advocacy Groups)

r

* MNorthwest Coalition for
Alternatives to Pesticides
(NCAPF) through Earthjustice)
sues EPA again for not
implementing the actions
proposed (i.e., the “extreme”
buffers) in the BIOPs
(November 2010)

® |nAugust 2014 Western District
of the US. Court of Appeals
(where original case was heard
in 2001} rules thar buffers from
2004 injunction relief (Le., the
interim measures) would be
reinstituted in the affect states
(i.e. WA, OR. CA)




Risk Mitigation: Salmon Mapper Developed by EPA

¢ [Bufier zones will remain in place
unul EPA has completed
g Sors i amy mitigaia
actions, based on reinitiated
consultations with NMFS

The reinstated buffers are part of
the final court order; howerer,
they will not be incleded as
tabeling requirements under
FIFRA

* By Sept 30, 2004 EPA will have an
interactive map (Salmon Mapper)

geospatial data depicting stream

huepi/fwwwl.epa goviendangered-
species/salmon-mapperibackground

All the water bodies
requiring buffering are
shown in red.

Fungicide Rodentici
(FIFRA)
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Risk Perception, Communication & Management

Allan Felsot
Washingten State University
Department of Entomology
College of Agriculture Hurnan & Matural Resources Sciences
School of the Envirenment; School of Biological Sciences

WS e SNESEDS”

“WVe Have Met the Enemy & He Is Us”

» Several years ago, a meeting of
state noxious weed control
managers asked me to give a talk
with the following title:

Do you see any
problems with
that title?

¥ “The Semantics of Risk
Management: Winning the

‘ Communication Battle for
Sensible Pesticide Use™

Presentation Objectives

* Why do you need risk communication?
® Who is your audience (constituency)?

® What do your audiences & constituencies perceive?

chemical technology risks!
# Wvhat do you know about what information is needed
®  Are you ready to provide it!

* How can you improve communication with your

[

[

|

‘ ® ‘What do we know about consumer perceptions of
|

| constituents?
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Large amounts of dangerous pesthde still used|
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Tests show high pesticide exposure in
farmworkers
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“Lucy, you got a lot of ‘splaining to do”

* ‘fes, you probably do need risk
communication

* But who is really your audience?
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Two Efforts Seek to Halt Pesticide Use
Iy Do e

Szaft Wipnker

Al I8, 2003

N ey Bakiondd crprmermsacrmaints amd worme by allies sie S | opeSamue g wock banciiod o My peeeged
e vm Al wood- om, wchiding 4 b o g ropo.od e ki that woeikd b mee e
ehormacaly that cee e w4 el

Environmenealists?
Consumers?
Legislators; Councilman?
Landowners!?

Propaosition

If | were talking to weed managers or
farm managers, I'd tell them they
need to see their legislators (i.e..
elected, policy makers, & staff) as
their prime audience

* For PCOs (residential & commercial
pest control operators/specialists), afl
the above is true, but they are more
like medical doctors, called in by the
public for a “cure”

® Thus, we need to communicate
cancepts about risk as needed to
peaple with different societal roles

« But we also need to communicate
benefits

Risk Perceptions I

» ‘fou must understand how public perceives risk
before you can communicate its magnitude and help
clients make a management decision




Wealthier, Healthier... & More VWorried
—_—

* |ncreased ability o measure trace levels

® |ncreased dependence on complex, powerful
technologies

® Occurrence of catastrophic mishaps

Increased litigation
® ‘\When more to lose, tendency to be more cautious
* Change in nature of today's risks
¥ More people exposed to complex. interconnected systems
® Publicizing of risk problems
* Benefits of technology taken for granted

* Frustration over lack of centrol of involuntary risks

S

Media Role
® Four Recurrent Themes in News Staries
¥ Fear
¥ Cenfusion
¥ Hope
V' Mistrusc

® Soundbite driven

® No context

® Conflict seeking

* But, do not blame the media

Role of the Media
Conventional Wisdom

I 12

® Megative bias
# Dependency of the public on media information

¥ Especially when risk issues were exceptional, new, and
countervailing independent analysis was absent




Role of the Media: New Wisdom '

® Media coverage entrenches preexisting prejudices

+  Exception: when risk is novel, media is influential

v Consumers seek information, but not likely listening to
messages dbout how worried to be
* Media emphasizes the qualitative (human interest)
aspect

v Commitment to balancing a story results in an
overemphasis on minority opénion

v Need for a villain
¥ Tendency to focus on conflict

14

“You've Got a Friend" '

® Media is dependent on credible and
articulate sources of information

¥ Media need more encouragement and
assistance for a more continwous
invelvement with risk communication

programs
® Thus, media can be a* friend " if sought
out, encouraged, and assisted in
becoming involved with risk
Communication programs

® The advent of the Internet has resulted
in democratization of the ability of any
organization to get their message to a
community ‘

|
Developing a Perception of Risk l 15

* How one perceives risk is not simply
dependent on receiving, processing, and
amalyzing factual information about an
activity
« Difficulties in understanding science

behind chemicals or other
technology only a small part of
judging technology as too risky (ie.
unsafe)

» Must understand the factors that
influence how risk is received

+  Research shows that risks have
qualitative factors or dimensions
that people are perceiving (or
feeling)




Perceived Risks for 10 Technologies & Activities

| 1 20
2 5 |
3 2 4
4 3 2
5 I3 &
& T 3
Aviation 7 I5 2
Police work 8 8 17
Pesticides 9 4 8
Surgery 10 " 5
Siowvic 1987
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Focus on the Scariest '
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Reality Belies Perception '

Why Pesticides Perceived as Dread and Unfamiliar Riskl

® The technology is not understood

® Involuntary risk

® Threat to self great

® Low degree of control & involvement

® Lack of trust in decision makers

® Contradictory information about hazards

® Benefit seen for users but not self

Decline of Deference 21
Why Is the Public Distrustful of Experts!

* Uncertinty about risk

+  Informasion i not available or is poordy
undersuood
* Perceived bias
+ Everyone, incuding scientists, has a
wiewpoint

* Feeling that experts are ot listening
*  Alienation due to complexity of subject S T R U S
and terminclogy l\|1ltll AN STYLE

¥ Risk messages necessarify compress
technical info., leading to misunderstanding,
confusion,and distrust
* Generzl zlienation with poh:ica] ““ll “[H Iillﬂ]l
institutions




Scientific llliteracy Is Not the Culprit!! '

* Although “experts” placed pesticides in the “dread/
unknown' quadrant, they placed it closer to the graph
axes, suggesting less feeling of dread than nonexperts

® Mevertheless, research has shown disagreement
among experts about what they think & their risk

perception |

Statement: There is no safe level of exposure to a cancer-causing =gen:l 23

[l Disagree ] Agree [l Don'tKnow
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Academic Industry Regulatory
Affiliation of Toxicologist

Statement: Our society has perceived only the tip of the 24
iceberg with regard to the risks associated with chemicals
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100+
gﬂ_
2
T B0
)
g 40
=2
20
o

Academic Industry Regulatory
Affiliation of Toxicologist




[ Public
If you are exposed to a toxic

chemical substance, then you
are likely to suffer adverse

health effects Toxicologists
Il Disagree

.ge 0 10 20 30 40 S0 B0 TO 80 90 100
W Don't Know

For pesticides, it's nol how Budhc
much of the chemical you
are exposed to that should

worry you, but whether or

not you are exposed to it at Toxicologists

all

Kraws et al. 1292 0 10 20 30 40 50 B0 70 80 90 100
Public

The way that an animal

reacts to a chemical is a

reliable predictor of how a

human would react to the Toxicofogists
| same chemical

| =Disagm U 10 20 30 40 50 50 70 BO 90 00
MAgree

| B Don't Know

Public

| If a scientific study produces
[ evidence that a chemical
causes cancer in animals, ; )
then we can be reasonably Toxicologists
sure that the chemical will
4 cause cancer in humans

0 10 20 30 40 50 60 70 80 90 100
| Kraus et al. 1992

Legislator & Staff Perceptions Survey '

0 Strongly [ ol Agree | STONE | Don't
| Question Disagree Diisagree| Agree Ag Ei
If a scientific study produces
evidence that a chemical
::‘:ni"‘mg“j:;:“ 6l | 412 |32 | 44 | 140
the chemical will cause cancer
in humans

I believe that if you are
|exposed to a toxic chemical
then you are likely to suffer
adverse health effects

En miy opinion, there is no safe
level of exposure to a cancer- 153 515 127 9.3 10.2
causing agent

(Cohen 1957)
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Legislator & Staff Perceptions Survey

Our society has seen only the tip
of the iceberg with regard to the 43 304 435 139

| feel that 2 risk assessment can
pinpoint the extent of a risk with 96 474 36 09
great certainty

In my experience, scientific
information often is used to jusfy

decision mad: on pofiacal L7 214 55.6 13.7
| lgrounds

7

| believe we should use risk

assessments to decide how to
allocate government resources to 17 16.1 636 1%
different poflution control
programs (Cohen 1997)
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Perhaps the Public Is Less Concerned than VWe Think!?

Opinions About Environmental Problems in VWA State, 1995 |
Question: In your apinion is [lopic inserted] & problem in your community?

Topic %Yes | %Somewhat [ %No_
Qutdoor air quality 133 9.0 764
Drinking water quality (RN 44 B3
Workplace hazards 9.5 4.1 85.5
Solid waste management 7.3 Ly 882
Pesticide use & control P 28 843
Wastewater management 70 23 B&6.8
Hazardous waste sites 6.3 1.6 B6.8
Air quality inside home 26 26 936
LaFlamme & VanDersiics (2004}
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Survey of Desired Information Needs Among Legislators & Staff

M Type of Information (1-7 scale)
I |How regulatory agencies like the EPA use risk assessment 581
2 |The strengths & weaknesses of risk assessments 5.58
3 |Risks of a particular technology or situation 544
4 How a risk assessment is conduced, using a specific chemical as 5.40

an example ’
Backgrounder on what risk assessment is & how it is used 529
& |Backgrounder on what cost-benefit analysis is & how it is used 523
T |How do different constituency groups view risk assessment 515
8 Effective methods for communicating about enviranmental risk 5.08
to the public )
9 |Information on why people react differeatly to different risks 4.94

30

{Caben 1997)




Are You Ready to Provide People with the Information
Needed or Requested!?

* What is the difference among toxicity, hazard, & risk!

* What is the difference between risk assessment &
risk management!

® Are you familiar with all the laws regulating pesticide
technology & the interrelationships among them?

* ‘\What are the four steps of a risk assessment?

More Than Mere Semantics '

* Hazard: potential of a substance or activity to cause
harm (adverse effects) under a specific set of
conditions
¥ Do not confuse toxicity with hazard

*  Touicity is the innate capacity to cause harm

* Results from the specific 3-D structure and specific
biochermical targets

* Risk: probability (likelihood) of adverse effects
occurring
v Function of the magnitude of exposure [or contamination)
¥ No zero risk

Separate But Not Equal '

® Risk assessment: scientific endeavor for determining
the hazards of a substance, potential exposures, and
the likelihood of adverse effects

¥ Mandated by statutory and administrative (regulatory) kaw

v Mostly science based activity: hypothesis, experiment,
observation

* Risk management: social endeavor for avoiding
adverse effects

¥ Mandated by statutory law
¥ Implementation defined by administrative law

¥ Influenced by politics, economics, social goals

33




Toxicity Definitions '

*  Acute vs Chronic Toxicity

¥ Acute toxicity refers to signs & symptoms appearing
immediately after a single exposure to a substance

#  Most common endpaint is death
¥ Chronic toxicity refers to adverse effects occurring from
multiple exposures
¥ Common endpaints include blood, organ, developmental,
reproductive, 2nd carcinogenic effects

*  Note that risk assessment decisions are based on studies
of chronic exposure

Risk Assessment Acronyms . | 35

T ——
* LD50
¥ A chemical dose lethal or otherwise adverse 1o 50% of test
animals
e [OAEL
¥  Lowest Observable Adverse Effect Level
* MNOAEL
¥ Mo Observable Adverse Effect Level
e RD
v Reference Dose
e PAD
« Population Adpusted Dose
« MOE
¥ Margin of Exposure

36

U.S. Pesticide Law 101 '

FIFRA FFDCA
(1947) (1938) |
____ FEPCA __Miller (1954) I
l (1972) Delaney (1958)
Risk Assessment Tolerance (“MRL")
| | |
Labeling Registration |

FQPA

(1996)




Risk Assessment--
Estimating the Probability of Harm

Hazard Dose-Response
Identification Relationships
Array of patential What Dose Causes

adverse effects Mo Effect

Risk

Characterization

Exposure T

Assessment
Relationship
Expected Dose from Product
Use & Environmental Be“"‘ge“ Hazard &
Residues rposure:

| Risk Communication: 38
Commeon Misconceptions

®  Unrealistic expectation of what can be accomplished
¥ Cannot always reduce conflict and smoath risk mgt.
v Risk mgt. decisions benefit some, harm others

v People do not all share common values and interests |

v Even if people understood risk comparisons, it is not
necessarily easier 1o make a decision

*  Other factors besides risk magnitude involved

Risk Communication: ‘ 0
Common Misconceptions

® Single overriding problem that could be overcome simply
(for ex., scientific illiteracy)

o Mistaken beliefs about what scientific research can
contribute

A Cannot resolve all risk issues

| ¥ Research not done or results are equivocal

+ Disagreement between “experts”




Risk Communication:
Common Misconceptions

® Unrealistic to expect easy identification and
understanding of values, preferences, and information
needs of audience

® Srereotypes about the way intermediaries and
recipients react to risk messages

® Failure to understand that perception of risk
magnitude & seriousness differ

Why Better Risk Communication Efforts Are Not
Adequate to Resolve Technological Chaices by the Public

* Conflicts inherent in a democratic system

® Risk assessment is value-laden and not politically
neutral

® |ssues are greater than just health impacts

® Risk communication is political discourse

41

Risk Messages Are Neither Neutral or Objective '

® Research is conducted within a

political context
® The players have viewpoints
® There are disagreements over

interprecation of data

However, the message will “go
down better” if you build trust
(& a rapport) with your
audience.

42




Risk Communication:
Two Major Problems

® [nstitutional & Political Systems

e Risk Communicators and Recipients

Institutional & Political Systems '

* (Cannot be changed (cope with it)
® Legal considerations

¥ Statutory mandates

¥ Liability

¥ Informed consent

¥ Right-to-know

#* Risk management cumbersome because of
democratic process

# Divided authority and responsibilities

® Systematic bias

Risk Communicators & Recipients '

® Can change

® Establishing & recognizing credibility
* Making messages understandable

® Preparing messages in an emergency
# Capuuring & focusing attention

®  Accessing information

® Understanding scientific information & probabilicy
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What is needed for more effective risk messages! .
1

o Two-way communication (discourse) “ |

v What does the audience want ¥ )
infermation about!

® Risk comparisons between risks
perceived to have similar qualitative
characteristics

® Use graphs and tables more wisely to
express quantitative data

® Use comparisons and language
relevant to target audience

Risk Communication Perspectives Continuum l @

*  One-Way Communication Infor:mi'ng
" . Audience
v Telling thern what has been decided or done
o Telling them what to do
Giving them information about estimated risk
magnitudes
Letting them interprec it and decide on their own
Helping them mterpret without interjecting bias
Letting them decide on their own

LS

Finding out what their concerns are
Including their concerns in the rsk asessment

Helping them interpres the resuirs and helping
them use ways to affect the decision

L T L T U

* Two-Way Communication

Improving Risk Communication 48
General Strategies

® Seta specific goal (i.e., what do you need risk
communication for?)

¥ Alert pecple to a risk for which they are unaware
v Achieve a comvergence in knowledge

¥ Cause people to seek information, help & protect
themselves, change their behavior. make more informed
decisions, or participate effectively in decisions

¥ Organizational survival and damage control
¥ Overcome opposition to a decision

¥ Achieve informed consent and enhance public |
participation |




®

Improving Risk Communication
General Strategies I

® Know your audience, what they know; and their
concerns

Inactives
Voting specialists
Parochial participants

Communalists

Campaign activists

O U Y

Complete activists

50

Improving Risk Communication
General Strategies

® Establish trust and credibility
® Use understandable language
® Be honest (and ethical)

® Move from informing to empowerment

51

Opinion: Enumerating risks does not negate the
use of a chemical...
|

e if the beneficial use of that chemical ik |
outweighs adverse effects. Q0 4
® Risk can be lowered by proper .’ i

management




Improving Risk Communication
Some Suggestions

* Find out what people know

¥ Cenduct periodic surveys to find cut what people
actually know

¥ Help with understanding the smallness of numbers {or
the largeness of numbers)

*  When dealing with probabilities less than 0.1,
predictions of outcome are poor

Comparing Risks '

* Compare risks of similar qualities
v Don't compare voluntary and involuntary risks
* Remember the risk dimensions graphic

*  Be sure that risks being compared share similar
attributes

+  H alk about toxicity, compare risk of pesticide
expasure to some other chemical that is consumed
routinely but that is known to be “toxic™

*  Vitamin A

* Alcoholic beverages

53

Thou Shalt Overcome '

* [nnumeracy
* Counter Intuitive Propasitions

#® The limitations of human brain to understand
probabilicy

54




Innumeracy
Mathematical llliteracy & lts Consequences

® "An inability to deal comfortably with
the fundamental notions of number and INNUMERALY
chance™

WAAE L AR

¥ Misperception of the it i WA T e A o
numbers

¥ lgnerance of the mathematics of
probability

56

Consequences of Innumeracy l

® lack of numerical perspective

® Exaggerated appreciation for meaningless
coincidences

e Credulous acceptance of pseudoscience

® Inability to recognize social tradeoffs

JohnAdlen Faulos (1988)

How Big Is Big! as

Q
—
|
!

e | million

¥ 1,000,000

e | billion ‘
¥ 1,000,000,000

e | trillion ‘
¥ 1,000,000,000.000 %

L . ==




How Small Is Small?

® | millionth

¥ 0.000001
® | billionth

¥ 0.000000001
e | rrillionth

¥ 0.000000000001

@J

Innumeracy

| 59

The Inability to Understand the Magnitude of Numbers

* ppm (one part per million)

¥ | bad apple in 2,000 barrels
* ppb (one part per billion)

¥ | bad apple in 2 millicn barrels
® ppt (one part per trillion)

¥ | bad apple in 2 billion barrels

| barrel = 500 apples

How Pure is Pure?

Significance of substance purity by percentage I

60

* 99.9999% pure
¥ 0.0001% impurities
+ | part per million of impurities

* 99.9999999% pure
+  0.0000001 % impurities.

¥ | part per billion of impurities

» 99.9999999999% pure
+  0.0000000001% impurities
¥ | part per trillion of impurities




Ivory Snow
Only 99.4% pure!!!

Scales of Contamination I

Consider a pesticide with molecular weight 300
® | ppb in water contains
¥ 2x 10" molecules
® | pptin water contains

¥ 2x 107 molecules

Food & Water with | ppq of pesticide residue has
a mind-boggling number of molecules in it
1 part per quardrillion (ppq) =

e 0.000000000001 grams/liter of water
(I x 1012 gL

e 2,000,000,000 moleculesliter of water
¥ (2% 107 molecules/L)
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| Scales of Contamination l

* The bottom line: there is some amount of everything
in almost everything else!

| * Thus, don't try to hide the fact of contamination
| behind small numbers

* [tis better to explain that biclogical responses are
not observed at such small levels

| Analytical technology has advanced faster than 65
biological understanding

gramsiL
100 ppth
103 ppm |
10° ppb
109 ppt
10-12 PpPq
1950 1960 1970 1980 1990 2000
Year
166
Innumeracy l [
R——

* “gap between scientists’ assessments of various
risks and the popular perceptions of those

¥ John Allen Paulos (1988)

® The result is known as risk perception
divergence




Consequences of Increased Analytical Capabilities l

* Pesticides seem to occur in places that we had never
seen them before

* Tendency to lower regulatory limits to increasingly
unrealistic levels

® A notion that synthetic chemicals are everywhere in
our environment

Risk Assessment vs. Risk Management I

® Even if the risk of a biclogical effect is trivial

® A democratic society has the choice to manage
trivial risks

|68

» Counterintuitive propositions are
ideas that do not seem to be true
according wo gut feeling or
intuition

-F

Overcoming Confusion from Counterintuitive
Propositions

For example, the earth is ~5
millions miles closer to the sun
during the winter than during the
summer

Exposure to a toxin does not
result in sickness

' 69




Effective Approach for Teaching Counterintuitive Ideas

* State the lay theory obstructing
understanding

¥ Are vitamins poisonous?!

*  Acknowledge its plausibilicy
¥ We need vitamins to survive
¥ Doctors recommend vitamins

* Demonstrate its inadequacy

v Did you know that if a pregnant woman takes
too much vitamin A, the baby can get birth
defects?

Rowan 1530

Effective Approach for Teaching Counterintuitive |deas '

* State the orthodox scientific theory
v Too much of any substance, natural and synthetic, can be
poisonous
¥ All organisms have the ability to breakdewn any substance
if izs amount is not too high nor consumed tao quickly
® Establish its greater adequacy

¥ The Dose Makes the Poison Theory explains why we do
not become drunk after one glass of wine:

Rowan 1990
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A Picture Is Werth a Thousand Words '

€ >

5 mo'ko/day 75 makg/day 150 mo/kgday




Frequency for Expressing Absolute Risks

W

]
Mocmstg ]|

Hbedlaton
w-

3 L

8 I i H 0 L o
R
*‘!%iff Girgerenzer et al. 1003

o of peagts wha have siroks ar niajor bieedng
1 every 100 pevple with afrial

Use of Frequency Graphs to lllustrate Risk '

000 |Ls

Depicting a I |
lifetime breast i
cancer risk of 9% L Schuapira ex al 2001 G

* Comparing Risks: Safe, Acceprable, Tolerable
¥ Use "wlerable risk™ rather than “acceptable risk”
*  Safe is often interpreted as meaning zero risk

*  Acceptable connotes good, but risks are viewed as
bad

* More agreeable to talk about tolerable

= Apreeing to put up with a small amount of
something undesirable, rather than embracing
something bad

#*  Must make the benefits clear

i S A
Improving Risk Communication
Some Suggestions
e ——

7o




Brainstorm Benefits Messages '

® What are the problems with pests?

* What advantage do pesticides have over other
methods?

* ‘\What programs are in place to reduce pesticide use
to the minimal effective amount!

* How has the technology changed--for the better?

Recent Studies Show Increased Pest Problems
Since the Dursban “Ban”

| Wl Reparted roaches during pregnancy
| B Reported maches during pregnancy > weekly)

BEEEEEERSR

Parcent reporting cockroaches | = |
in the home dmnlgng pregnancy L-

000 001 W02 2003 2008 2006 2006
=128} Cr=000 [p=63) [n=04) (=621 [n=85 in=15)

Year
Williams e al. (2008)

Pyrethroids Were Substituted for Dursban & Use
[ Has Increased, Mot Decreased

W No pesticide vsa
| L3 Lower toxicity apphcations
| B9 Highet tomeity applications|

de use

A

ing pestici

in hame during pregnancy
oS bHEBEEZER

Percent report

2000 2001 202 2003 2004 2005
o= 1190 (n=80) (n=8611 (=58 (n=501 n=82 (p=14)

- Year
Williams et al. (2008)
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®

Nicotinoids Have Low Dermal Toxicity tu\&ertebmﬁ'

Chiorpyrifos h
Nicotine ]
Imidacloprid |

Acstamiprid

Thiackoprd
Thiamethoxam |
I
Clathianidan |
I

1] 1250 2500 370 5000
W Dermal LDSO {mg/hgwg biw)
80
Nicotine
Imidackopod
Thiamethoxam I
Clomianidan
0001 0.0 0.1 1 10
No Observable Adverse Effect Level
NOAEL (mgfkg bwiday)
81

Application Rate of Reduced Risk Insectiwcid&s'

chlorpyrifos
azinphosmethyl
pymetrozine
novaluron
methyoxfenozide
acetamiprid
spinosad
indoxacarb
pyriproxyfen
rynaxypyr

0 02 04 06 08 1 12 14 16 18 2
Pounds per Acre |




MNovel Low Impact Ways to Control Termites

Sentricon System for Below Ground Baiting

Hand Yeeding Requirements &
Hours Labor RequiredfAcre
Crop MNo Herbicide Use| Use of Herbicides
Carrots 75 14
Corn 60 5
Cotron 67 13
Spinach 209 20
T°‘f:i“:db:d”“ 70 million 7 million
Ui cep prosocsan Wead Techociogs 21559568
Value of Pesticide Use 84

* Transforming “saved” or “protected” yield to dollars, the
ratio of costs to net returns for insecticide wse in .S
crop production has been estimated to be nearly 20:1

Walue ($ Billions) of pesticides in US crop production

Hebick S [ Total AR
{2005} (2008) 2002} | 500 2008
fanstra 74 .2 03 92
‘ |
MNon-use cost %7 = . 97
increase |
Yield benefir 163 129 128 52
Mex benefit 2% 7 [} 59.7
Return ragoc
s 37 181 133 65

Popp (201 1] | Werke, Lebrensm. 6:5105-51 12
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Road Map for Conducting Risk

Assessments - Latam
Santiago de Chile, May, 2015

Ximena Patino, MSc, DMV
Bayer CropScience

CroplLife Y
Principles of Risk Assessment

* A practice that determines the nature and
likelihood of effects on organisms and the
environment as a cause

* Risk estimated from the relationship between
exposure and effects made with some degree of
uncertainty

- Two basic elements evaluated
* Exposure: the interaction of stressors with receptors
- Effects: nature and magnitude of effects with exposure

* SETAL Technical hssue Papm 1997 Ecological Rk Assessment

5/2/2015

— g
Scheme CropLife )
Ecological risk assessment EPA (1992 adopled 1998)
Ecological Risk Asses it o
. Problem Formulation o
22
R e Fg
2 | Characterization of g
& | Exposure Ecological | ~| | E’
< Effocts =
=
Q
2
o
Risk Characterization |+~
EF!isk Management | -




Schemes
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5/2/12015

“roplLife Y

First Step: Problem Formulation

* Provides a clear description of the objectives,
characteristics of the “"stressor” - pesticide?,
ecosystem potentially at risk?, potential effects?

* Includes a conceptual model (written description and
visual representation of predicted relationships between
ecological entities and the pesticide to which they may be
exposed)

- Outline, how the analysis will be conducted and
the required data (analysis plan)




) ) . CropLife Y
First Step: Problem Formulation

« Protection goals incorporated into risk assessment
problem formulation to
- meet the needs of the risk manager
- enable effective risk communication to public

- A conceptual model is developed for each protection
goal from information about stressors, potential
exposure and predicted effects on an ecological entity
(the assessment endpoint)

* Valuation of ecological entity and its assessment
endpoint given in protection goal

+ Need a practical process with options

5/2/2015

- CropLife Y
The Second Step: Data Analysis

Exposure Data

+ Environmental properties
* Use pattern

- Environmental behavior

Effects Data

+ Aquatic organisms

« Terrestrial organisms
* Short term

* Long term

Tiered Approach

uppnt bord sxtmates

It Addditicrnt scresn.
nchianal data resds
scennring of somcem

W: Adiksona exposurosfocty
dala. spetel andior femgeta|
TR GvaLEtion

Resources
Conservalivenass

r———
W: Taiktred tettragion scsle
data progran & Mot 8-
tpectc voguistory hooeds

Anerniasies
Tt I Idantily mibgaticn mussires
Tiee 1 Dt milgabon measims us Hesded
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Ecotoxicology Testing

+ Indicator species and lesting tiers - Advantages
« Global data package enables efficiencies in joint review
» Standardized test guidelines generally result in robust endpoints
« Proven success in husbandry

« Awailability of a large data set to determine relative sensitivity to
many substances - general acceptance as indicators of adverse
effects

+ Minimizes unnecessary testing of vertebrate animals

< Can be tesled in more realistic exposure pattern (microcosm) to
evaluate effects outside guideline conditions

« Potential for waiving requirement when exposure does not occur

5/2/2015

Ecotox Testing
Need for Non-Standard Species?

* There may be value in testing additional taxa
* Protection goal may require testing of an important local
organism not covered by standard species
« Example: silkworm in Japan and China
* Adds value to higher tier assessment by defining
species sensitivity distributions
+ At higher tiers, testing in more realistic semi-field and
field studies bring in additional multiple taxa, allowing
evaluation of population and community level effects
- Utility determined by structure of assessment
program and use of data

Exposure Estimation

+ Exposure assessment made possible for active
ingredients by physico-chemical property testing
and the core environmental fate laboratory studies

 Range of estimation methods available
- Simple spreadsheet with exposure assumptions
- In-field/edge-of-field process models for a generic scenario
- In-fieldfedge-of-field process models for specific scenarios
- Possible landscape-scale modelling
- Monitoring study targeted to a specific question

Resourres
Conpervatvonoss

- Point estimates or distributions for input and output




Risk Characterization

«Risk = Hazard x Exposure
« At its simplest: Risk Quotient
- (Exposure < Hazard) = No Risk
Therefore
« (Exposure/Hazard <1) = No Risk
Or
* (Hazard/Exposure >1) = No Risk

Note: Hazard = “loxicity” or “effects”

5/2/2015

Use of Risk Quotients

Use of Risk Quotients _ropLife

« Risk Quotients method used on first tiers, as first protective
characterization of the risk
- Risk Quotients (RQY)
* If risk quotient less than 1 (exposure < hazard):
there should be no risk
« However, uncertainty (“safety”) factors sometimes used to
account for untested species or species that require additional
protection
« In such cases a Level of Concern (LOC) is set and the RQ must
be lower than a value less than 1 (e.g. 0.1)
+ If RQ is >LOC, then the assessment should be refined
before making a decision.




Risk Characterization

Related to the six dimensions of the SPG

Lsobogienl ey sl s dotmesson ~Aaions! piocs - ecowyMtes

Arishise Behbubout — m

Magrituide ol e st e e W - 48 e WImes
Terporslscale  dayn= wamhi + Mmoot - pssses - - | yvar

Spotisiseals Wiy = edge 0 el - nedrhy oBrop - selvshedisndicace

.

Cograe of cormmrmy. - - medum = egn

Can an RQ account for these attributes?
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Risk Characterization CropLife )

« Practical tiered scheme
* Accounting for uncertainty
- Data vs. safety factors

* Sound and defendable environmental risk
assessments that allow sustainable agriculture
without unacceptable effects on the environment

* Appropriate exposure models & data on effects to
meet these protection goals

* Risk — benefit analysis
* Communicating effectively risk

How are risk assessment Croplite
approaches developed?

+ Societal expectations determine the protection goals

« Laws, regulations, environmental policies provide the
framework

* Risk managers set the goals

+ Scientific disciplines provide methodology and data
* Inputs from government, academic and industry researchers,

NGO's, frade associations, professional societies

+ Farmers, applicators, land managers contribute reality

check, practicality, representativeness
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Questions?

Thank you!
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