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Instructors: Tammara Estes, Senior Research Scientist, Stone Environmental, Inc.
& Michael Winchell, GIS Specialist / Hydrologist, Stone Environmental, Inc.

Description: This workshop will focus on modeling methodologies as they are typically used to estimate pesticide
concentrations in surface water. The course will follow a hands-on approach and will be geared toward environmental
scientists with minimal modeling experience. The course is designed to instruct attendees on the use of these models so
that the attendees may reproduce and interpret generated pesticide assessments in the future.

Course material will be presented through interactive lectures with accompanying hands-on exercises. The exercises will
be based on a single example so the students build a surface water assessment from the ground up. This will simulate a
normal modeling risk assessment process which would include parameter selection, simulation, output, and output
interpretation. The US EPA has developed a model shell called PE5 that combines the field-scale runoff/leaching model
PRZM with the surface water model EXAMS to estimate pesticide concentrations in surface water. Using this shell, students
will be guided through a typical surface water exposure assessment along with examination of results. This will be
followed by examination of PRZM and EXAMS model use outside of the shell.

Course Topics:

Day 1: Tuesday, April 7, 2009, 8:30 A.M. - 5 P.M. Day 2: Wednesday, April 8, 2009, 8:30 A.M. - 5 P.M.
Morning Session: Principles of Modeling Morning Session: How to Identify Appropriate

This session will discuss the differences and similarities of Pesticide Modeling Parameters

empirical versus explanatory modeling. Basic modeling This session will discuss pesticide environmental fate
terminology and concepts will be covered, including how processes and application methods. These concepts will be

mathematical models are based on conceptual models and reinforced with an exercise in which the students examine
evolve over time as additional knowledge is obtained and a set of data to identify the appropriate environmental fate

testing of the model occurs. and application method input parameters using PES5.
e What is a model? o Chemical fate
o Kinds of models, including deterministic vs. e Adsorption
stochastic, and deterministic/explanatory vs. o Degradation
empirical o First order degradation
o Model formats o Kinds of degradation (e.g. photodegradation,
o Old fashioned FORTRAN card format input files anaerobic/aerobic degradation, hydrolysis,
along with their pitfalls (e.g. PRZM and EXAMS volatilization)
without shell) o Pesticide application methodology relevant to aquatic
o Graphical User Interface models and their systems
pitfalls (e.g. PE5) o Terrestrial applications: incorporation,
o Domain of applicability along with its analogy with dormant orchard applications, commercial

statistical regression; interpolation vs. extrapolation structural applications




e Basic discussion of PRZM and EXAMS models

Afternoon Session: How to Identify Appropriate
Environmental Modeling Parameters

This session will review environmental fate processes
relevant to surface water modeling. These concepts will be
reinforced with an exercise in which the students examine
a set of field data to identify the appropriate input
parameters (e.g. soil and weather). The identified
parameters will be entered into a PRZM exercise, and
discussions will include the hazards of over-extrapolating
results from developed scenarios to other geographical
areas where the environmental conditions are different.

e Weather
e Hydrology
o Stream flow velocity
Sedimentation
Rainfall
Surface water runoff and infiltration
Runoff amounts and intensity
Hydrologic Soil Groups (HSG)
SCS Runoff curve numbers
o Antecedent moisture
e Sediment transport - Universal Soil Loss Equation
° Drift

0O O o o o o

Day 3: Thursday, April 9, 2009, 8:30 A.M. - 5 P.M.

Morning Session: How to Review a Modeling Report
This session will focus on reviewing a modeling report for
submission purposes. The class will be guided through
what to think about when reviewing a model report.

o Is the employed model appropriate for the current
problem?

e Is the provided model input sufficient for
reproduction of the modeling study?

e Is the currently accepted version of the employed
model used in the modeling study? If a previous
version is used, what implications (if any) are likely
to result from use of an older version?

e Is the report internally consistent?

Is the model validated? Is the employed version of

the model validated?

Was the model calibrated to this situation?

Is the author seeming to hide something?

Is author biased or ego involved?

Does the author have reason to shade results? If so,

is there any indication they have done so?

o Is modeling within the appropriate domain for the
model? (e.g. time / space)

e Are results consistent with other known empirical
data and physical properties?

Afternoon Session - Scale Considerations

This session will expand the modeling to include issues
about scale, both spatial and temporal. The PRZM/EXAMS
modeling exercise will be expanded to include simulating
30 weather years to assess the effect of changes in results
over time. Discussion of daily time step versus smaller
increments will be conducted. Other surface water models
will be discussed/demonstrated in this session including
GLEAMS, RZWQM, SWAT, RICEWQ, and SWMM.

e Spatial scale (e.g. edge of field vs. watershed)
e Temporal scale
o Episodic vs. daily mean

o Water applications: drift issues and aquatic
pesticides

Afternoon Session: How to Work with Modeling Results
This session will discuss the concept of uncertainty
associated with model input parameters (and thus model
output results). This session will also address sensitivity
analysis, model calibration, and model validation, as well
as a discussion on Mote Carlo techniques and probabilistic
model output methods to assess model uncertainty.

o Uncertainty in modeling: Biological variability,
sampling variability, input parameter selection effect
on model results

o Model Input Parameter Sensitivity

o Calibration to field data

e Model validation

o What is validation?
o Statistics relevant to validation
m Regression and other techniques
a Statistical concepts relevant to stochastic
output

Cumulative sampling distributions

Parametric vs. empirical

Examples of stochastic output

Concept of lumped parameters

Day 4: Friday, April 10, 2009, 8:30 A.M. - 12:00 NOON

Morning Session: Model Comparisons and Wrap Up
This session will include comparison of the models
discussed from the perspective of:

Input requirements

Internal algorithms

Computational requirements

Published validation reports

Individual model strengths and weaknesses

Model assumptions

Intended usage

Using multiple models in a similar manner to help
address model uncertainty

The final exercises will include actively running some of
the models and then comparing the results. The students
will be encouraged to examine whether the differences are
due too differences in the internal algorithms of the
model, differences in model assumptions, availability of
necessary model information, or differences in sensitivity
of input parameters between the models.



o Dictated in part by model's minimum time step

After completing this course, participants will be able to:

Use models to reproduce and interpret generated pesticide assessments

Understand what modeling is all about

Inculcate healthy skepticism towards modeling

Becoming familiar with modeling vocabulary

Become familiar with surface water modeling vocabulary, including review of environmental fate concepts relevant

to surface water

Become familiar with main surface water models currently available

Evaluate the uncertainties associated with model input parameter selection and how this might impact the resulting

risk assessment

e Understand the difference between stochastic and deterministic models

o Understand the difference between model validation and calibration

e Review a modeling report and ask appropriate questions about the validity of the modeling and underlying parameter
selection assumptions

e Understand the general process of modeling along with its shortcomings

About the Instructors:

Tammara Estes, Senior Research Scientist

Working out of Stone's Chicago office, Ms. Tammara Estes is responsible for evaluating and modeling the environmental
fate and ecological effects of crop protection chemicals in the United States. She is an agrochemical industry leader in
environmental simulation modeling, statistical analysis, and environmental risk assessment of crop protection chemicals in
surface water, groundwater, and soils. A biomathematician by training, Ms. Estes has over 20 years of experience working
with exposure issues and risk assessment concerning crop protection chemicals. She has extensive knowledge of the
major regulatory models and methods that are in use today in the US, Canada and Europe. She has successfully applied
this knowledge to numerous registration efforts. Ms. Estes is also a very experienced instructor. For the past five years,
she has been an adjunct professor of mathematics at Oakton Community College. Her specialty is teaching mathematics
for teacher certification where she is noted for her ability to communicate complex mathematical concepts in
understandable terms.

Michael Winchell, Senior GIS Specialist / Hydrologist

Michael Winchell is a Senior GIS Specialist / Hydrologist in the Applied Information Management group of Stone
Environmental in Montpelier, Vermont. Mr. Winchell is an expert in the use of GIS techniques in the assessment of
watershed vulnerability to nutrient and pesticide loadings, GIS application development, and watershed scale modeling or
surface water. he is the principal developer of the ArcGIS interface for the SWAT model and has taught several SWAT
modeling courses, including a 3-day course he developed which focused on the application of SWAT specifically for
pesticide modeling. Mr. Winchell has developed and taught several GIS courses for clients that include the Nature
Conservancy and the Vermont Department of Health. His experience in teaching hydrology and water resources extends
back to teaching undergraduate hydrology courses at the University of Arizona as a graduate teaching assistant. Prior to
joining Stone Environmental, Mr. Winchell worked with the National Weather Service Northeast River Forecast Center
where he developed rainfall-runoff, flow routing, and reservoir operation models for use in real-time flood forecasting
applications. As part of this modeling effort, Mr. Winchell implemented cutting-edge techniques for efficient and effective
rainfall-runoff model calibration. Mr. Winchell earned his Masters degree in Hydrology and Water Resources from the
University of Arizona where he studied under Dr. Soroosh Sorooshian. Mr. Winchell earned his undergraduate degree in
Environmental Systems Technology from the Department of Agricultural Engineering at Cornell University.

Intended Audience: This course is geared toward environmental scientists with minimal modeling experience. The course
will be designed to instruct the attendees on the use of these models so that the attendees may reproduce and interpret
generated pesticide assessments in the future.

Prerequisites: Some experience working with models will be helpful, but not required.

Education Level: Introductory/Review

Course Materials: Participants will receive course proceedings and accompanying CDs which will contain copies of the
handouts, the main surface water models, model shells, exercises, and example output files.

Continuing Education Units: 2.3

What to Bring: Pen or pencil, coffee mug, and a water bottle (to reduce waste). Please wear comfortable clothes
appropriate for the prevailing weather. Lunch will be provided each day, as well as drinks and snacks.

Registration: $1,695 ($1,495 reduced rates*)
You may register via the link below or by calling the Northwest Environmental Training Center at 206-762-1976.



Registration includes: Lunch each day, course materials and accommpanying CDs containing copies of the
handouts, the main surface water models, model shells, exercises, and example output files.

(*reduced tuition is available for Native American tribes; government employees; nonprofits; students; and NAEP, NEBC,
NWAEP members).

Cancellation Policy: Registration fees are fully refundable up to 30 days prior to the event (through March 6, 2009) and
50 percent refundable (or 100% credit) thereafter up to 5 business days prior to the event (through March 31, 2009). No
refunds are issued for cancellations occurring less than 5 business days before the start day. Course registration fees and
cancellation policy are subject to change without notice.

Disability Accommodations: To request disability accommodations, please contact us at info@nwetc.org or (206) 762-
1976 at least 30 days prior to the event.

Northwest Environmental Training Center
A nonprofit 501(c)(3) program of the Northwest Environmental Education Council
650 S. Orcas Street, Suite 220, Seattle, Washington 98108
Phone: (206)762-1976, Fax: (206)762-1979
www.nwetc.org






