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Pesticide Education Program

Pathways to Protect
Risk Assessment for On-Farm Chemical Use

Interactive Lesson #4

Audience: Private Applicators

Category: Core

Duration: One hour

Teaching Aids/Materials:
• Human Health Risk Assessment

and Chemical Safety Powerpoint

Handouts:
• Group activity worksheet
• Risk assessment case

study map
• Storage picture clue card
• Pesticide application worksheets
• Label of applied pesticide

Take Home References:
• Farm-A-Syst Worksheets:

(OSU Bulletin Numbers)
• Drinking Water Well

Condition/Location,
Worksheet 2, FAS-02-2001

• Pesticide Storage & Handling
Worksheet 4, FAS-04-2001.

• Fertilizer Storage & Handling,
Worksheet 5, FAS-05-2001.

• Ohio Dept. of Nat. Res., Div. of
Water Fact Sheets:
Well Abandonment
Regulations:  www.dnr.state.
oh.us/water/pubs/pdfs/
fctsht05.pdf
Properly Sealing Unused Wells
www.dnr.state.oh.us/water/
pubs/pdfs/fctsht06.pdf

• National Primary Drinking
Water Standards, U.S. EPA,
www.epa.gov/ogwdw/
consumer/mcl.pdf

Topic:
Human health risk assessment is a
formalized process to evaluate risk
posed to humans from exposure to an
identified hazard.  On farms, chemi-
cals can be a source of hazardous
material.  Proper handling, storage
and application are important to
protecting the health of the farm family
and the environment.  This lesson will explore the pathways of human
exposure and discuss management practices to reduce pesticide risk.

Learning Objectives:
• Apply knowledge of potential pathways by which pesticides can

impact ground water drinking water supplies when used in an
agricultural setting

• Develop skills in identifying situations with potential to contaminate
ground water water supplies

• Apply knowledge of practices to protect drinking water supplies from
contamination by agricultural chemicals

Background:
There are four steps to the human risk assessment process:
1. Hazard identification looks at the materials present that could pose risk.
2. Exposure assessment identifies the humans at risk for exposure to the

hazard.
3. Toxicity assessment identifies how toxic the materials are to humans.
4. Risk characterization puts the previous steps together to determine the

risk to humans exposed to the hazard.
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Methods:
1. Utilize the PowerPoint presentation - “Human Health

Risk Assessment and Chemical Safety” to introduce the
group to risk assessment.  The slides will provide back-
ground on risk assessment and determining the routes of
exposure.  Use slides 1 - 41.

2. The group activity “Pathways to Protect” can be done
either as a small group activity, or in a lecture-style
setting.

3. For the small group activity option: break the group
into smaller discussion groups.  About 4-5 people in each group would be optimal.  Pass out the group
activity “Pathways to Protect” along with the map of affected farm and surrounding properties, pesticide
application worksheets and label of applied pesticide.  Give the groups about 15 minutes to discuss and
answer the questions.

3. For the lecture-style option:  this can be done if there is not enough time for discussion groups or the main
group is too large.  Keep the group together and give everyone about 10 minutes to read the situation and
answer the questions individually.

4. Hand out the group activity sheet, “Pathways to Protect” and the “Risk Assessment Case Study Map.” The
activity involves the Smith family whose well was found to have “herbex” at levels above the Safe Drinking
Water Act.  Participants will try to solve the mystery of the source of contamination of the Smith family well.
Participants should be directed to identify possible paths of herbex to the Smith family well and identify
management practices that would minimize the potential for this to occur.  Participants should be encour-
aged to identify the pathway they believe is the main contributor and steps to prevent further contamination
of the Smith family well.

5. After the groups have been working on the situation for about three minutes, begin handing out the clues.
First, hand out the storage pictures.  If you are working with one large group, you can put the clues on an
overhead.  Next, pass out (or place on the overhead) the “Pesticide Application Worksheets” and the
pesticide label.

6. While there are many potential sources and pathways from this scenario that are appropriate answers, the
answers we were looking for are:

Source .................... herbex application to Mr. Ulright’s corn crop and mixing in the same place field
location over time

Chemical ................ downward through soil to ground water to well intake and/or across land surface to
Transport well, down the casing to ground water
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Exposure Point ...... Smith family well

Receptors ............... Smith family members who live at the resi-
dence and others who may visit.  Note: If the
well water is used for livestock, they could
also be impacted depending on the type of
livestock and the contaminant present.

Exposure Route ...... Ingestion (orally) from drinking and cooking
with water. Dermal (skin) and inhalation
(respiratory)  from bathing and showering with
water.  Inhalation from other household uses.

7. Clues that helped find the source of contamination as the herbicide
application and continual mixing in one field location on Mr. Ulright’s
cropland:

a. The map of the Smith Farm and surrounding properties shows
the Smith well is within 50 feet of the property line from Mr.
Ulright.  The crop is planted up to the property line.

b. It can be assumed the herbex was applied to the entire field.
There also was no indication on Mr. Ulright’s Pesticide Applica-
tion Worksheets that the Smith property had a well near the
property line.  See the “Risk Assessment Case Study Map” and
note the well that is shown there.

c. Herbex is labeled with a drinking water advisory that states it
should not be mixed, loaded or applied within 50 feet of wells.
The total application rate cannot exceed 2.5 pounds per acre
due to concerns regarding leaching and surface water runoff.
(The label also notes that herbex should not be applied to sand
and loamy sand soils where ground water is shallow.)  Under
these conditions, applied herbex can be more likely to leach to
ground water supplies and less likely to be absorbed by soil.

d. Mr. Ulright routinely loads and mixes his sprayer in the corner of
the field before going into the back field.  Mixing and loading in
one area of the field on a regular basis could result in contamination of the soils in the area.  The label
also states that no mixing and loading should be done within 50 ft. of a well.

Other Possible Pathways
(on the group activity sheet)

Pathway 2
Source
Spill while mixing herbicide in field.

Chemical Transport
The chemical moves downward
through soil to ground water and
then is transported to area of family
well intake.

Exposure Point, Receptor and
Exposure Route would be similar to
example in the lesson

BMPs: Mixing and loading in the
field should never be done in the
same place.  New locations are used
regularly to reduce contamination.
An emergency spill kit should be
used to minimize damage from a spill.

Pathway 3
Source
Spill at storage shed.

Chemical Transport
Surface water could carry the
herbicide to the well head.  The
chemical could travel down well
casing and enter well casing directly,
or ground water near well screen.

Exposure Point, Receptor and
Exposure Route would be similar to
example in the lesson

BMPs: Storage sheds should be
located away from wells and surface
water.  Pesticides should be properly
stored in separate, dry conditions.
No broken or split containers should
be kept.
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e. Based on information from the Pesticide Application
Worksheets, Mr. Ulright was growing corn for the past two or
more years.  One problem with continuous corn, versus a crop
rotation, is the same herbicides are often used in consecutive
years.  In this example, the use of herbex in the same cropland
location over multiple cropping seasons may contribute to higher
levels available for transport to water sources.

8. Although the Mr. Sorong had some absolutely horrible storage
practices, it is unlikely that he would contribute to herbex in the
Smith family well.  Surface water flow into the Smith well is unlikely
because the Smith property is higher in elevation than Mr. Sorong.
There is also a wooded area between the two properties that is
more likely to intercept surface water if there are minor differences in
elevation in the back of the properties on the map.  For this exercise,
we are assuming the flow of ground water is from the Mr. Ulright’s
to the Smith Family to the Mr. Sorong’s property.

9. From the presentation and activity, participants should be aware that:

Chemicals can travel far from the original storage or applica-
tion area and may contact people who are not near the original
source.

Pathway analysis can be used to identify and mitigate potential
pathways that chemicals can travel from sources to people or
environmental receptors.

10. You may want to frame the desired answer in the concepts that are
presented in the last 5 Powerpoint© slides of the presentation (slides
42 - 48). These slides discuss items to consider when evaluating whether chemicals stored or used at your
farm can reach receptors, especially through drinking water pathways.  Herbex is a “fictionalized” highly
water soluble herbicide with associated drinking and surface water advisories.  It is very similar in chemical
properties and anticipated pathways for human exposure to that expected for atrazine.  For that reason, the
documents identified in the discussion points below are specific to atrazine.  This will allow for the instructor
to highlight relevant fact sheets regarding best management practices related to a highly water soluble
herbicide that has potential for human exposure.

a. Consider drinking water sources
Did Mr. Ulright actively identify drinking water sources that were near his agricultural operation? If he
checked with his neighbor, he would have known the Smith family well was near the property line and
would have the opportunity to modify his application of herbex, or even his choice in herbicides.

Reference Materials
(bulletin numbers and
websites on previous page)

Farm-A-Syst Worksheets
The worksheets provide self-directed
evaluation and identified manage-
ment options for identified problems.
In keeping with the theme of protec-
tion of drinking water supplies and
chemical handling, these worksheets
should be relevant for discussion at
the training.

Properly Sealing Unused Wells and
Well Abandonment Fact Sheets
Water wells no longer in use should
be properly sealed to protect ground
water from contamination.  Surface
water runoff and spills can directly
enter the ground water if the well is
not maintained properly. Additionally,
local health departments should be
notified prior to sealing private wells.

National Primary Drinking Water
Standards
The commonly used pesticides (e.g.,
alachlor, atrazine, 2,4-D) with drinking
water standards are listed in the
Organic Chemicals section.  Drinking
water levels in the ppm or ppb
concentration range are associated
with health problems in humans.
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b. Consider local conditions when selecting pesticides
The choice of using herbex (or atrazine) in relatively sandy soils where ground water is not extremely
deep should be carefully considered. Otherwise, herbex (or atrazine) should be minimized if possible.
Buffers listed on the label must be used when applying the product.  For information on chemical
alternatives for minimizing atrazine in corn herbicide programs, see the Ohio State Extension Fact Sheet
“Managing Corn Herbicides in the Big Walnut Creek Watershed” (AGF-141-01) at http://
ohioline.osu.edu/agf-fact/0141.html.

c. Consider surface water quality when selecting pesticides
While this isn’t an issue in this specific case study, many watersheds in Ohio have documented problems
with atrazine or other farm chemicals. This may be an opportunity to make the discussion county-
specific if you are aware of pesticide issues within your area. Many county residents are unaware of
public drinking water intakes within surface water rivers or reservoirs and may not know the link
between surface water flow off of their cropland and downstream users of the rivers and reservoirs.

d. Consider and use appropriate best management practices
Pesticide Applicator Trainings are a great opportunity to remind applicators about best management
practices for chemical storage and the importance of thoroughly reading the pesticide label. For best
management practices to minimize atrazine runoff to surface water bodies, Kansas State University has
a publication titled “Best Management Practices for Atrazine” at http://www.oznet.ksu.edu/library/
h20ql2/mf2182.pdf. This publication identifies simple practices, such as shallow soil incorporation and
application timing, to reduce surface runoff by 60% and 50%, respectively.

11. Evaluation



VIP Depesto
Active Ingredients:

Herbex (2-chloro-methyl (iso) fibulade)................................................................... 80.0%
inert ingredients....................................................................................................... 20.0%
Total..................................................................................................................... 100.0%

VIP Depesto contains 4 lbs. active ingredients per gallon.

Restricted Use Pesticide
(Ground and Surface Water Concerns)

For retail sale to and use only by certified applicators or persons under their direct supervision,
and only for those uses covered by the certified applicator’s certification.  This product is a restricted-
use herbicide due to ground and surface water concerns.  Users must read and follow all precautionary
statements and instructions for use in order to minimize potential for herbex to reach ground and
surface water.

Environmental Hazards
Herbex can travel (seep or leach) through soil and can enter
ground water which may be used as drinking water.  Herbex
has been found in ground water.  Users are advised not to
apply herbex to sand and loamy sand soils where the water
table (ground water) is close to the surface and where these
soils are very permeable, i.e., well-drained.  Your local
agricultural agencies can provide further information on the
type of soil in your areas and the location of ground water.

This product may be not be mixed/loaded, or used within 50
ft. of all wells, including abandoned wells, drainage wells and
sinkholes. (For exceptions to this restriction, see the Environ-
mental Hazards  section of the Precautionary Statements in
attached booklet.)

This product may not be mixed or loaded within 50 ft. of
intermittent streams and rivers, natural or impounded lakes
and reservoirs.  This product may not be applied aerially or
by ground within 66 ft. of the points where field surface water
runoff enters perennial or intermittent streams and rivers or
within 200 ft. around natural or impounded lakes and reser-
voirs.  If this product is applied to highly erodible land, the 66
ft. buffer or setback from runoff entry points must be planted
to crop, seeded with grass or other suitable crop.

Precautionary Statements
Hazards to Humans and Domestic Animals
Harmful if swallowed, inhaled, or absorbed through skin.  Do
not breather vapors or spray mist.  Avoid contact with eyes,
skin or clothing.
Statement of Practical Treatment
If swallowed: Call a physician or Poison Control Center
immediately.  Drink 1 or 2 glasses of water and induce
vomiting by touching back of throat with finger, or, if
available, by administering syrup of ipecac.  Do not induce
vomiting or give anything by mouth to an unconscious
person.
If inhaled: Remove victim to fresh air.  If not breathing, give
artificial respiration preferably mouth-to-mouth.  Get medical
attention.
If on skin: Wash with plenty of soap and water.  Get medical
attention.
If in eyes: Flush eyes with plenty of water.  Call a physician if
irritation persists.
Note to Physician: There is no specific antidote for herbex.  If
this product is ingested, induce emesis or lavage stomach.
The use of an aqueous slurry of activated charcoal may be
considered.

FOR ALL SOIL APPLICATIONS PRIOR TO CROP EMERGENCE
On Highly Erodible Soils (as defined by NRCS)
If conservation tillage is practiced, leaving at least 30% of the soil covered with plant residues at planting,
apply a maximum of 4pts./A as a broadcast spray.
If the soil coverage with plant residue is less than 30% at planting, a maximum of 3.2 pts/A may be applied
On Soils Not Highly Erodible
Apply 4 pt.s/A as a broadcast spray.

FOR POSTEMERGENCE APPLICATION
If no herbex was applied prior to corn emergence, apply a maximum of 4 pts./A broadcast.  If a postemergence
treatment is required following an earlier herbicide application, the total herbex applied may not exceed 2.5
lbs. active ingredient (5 pts. of this product) per acre per calendar year.

EPA Registration No. 00000-00 VIP Chemical Company Net Contents
EPA Establishment No. 000-AA-0 Anytown, OH USA 2.5 gallons
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