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URBAN PESTICIDE RISK ASSESSMENT Continued from page 1.

the impervious areas receive overspray. The 
concentrations predicted from the pervious 
and impervious simulations are summed to 
produce the exposure assessment.

The Dutch Institute for Public Health 
and the Environment has a model called 
USES (Uniform System for the Evaluation 
of Substances) that includes a module to 
simulate pesticide exposure from applica-
tions to pavement (3). Two scales of analysis, 
a town and a city, are modeled. Input param-
eters include the total size of the system in 
hectares and the percentage of paved area. 
The model uses a discharge coeffi cient of 
0.8 for pavement and the fraction of paved 
area treated. Predicted environmental 
concentrations are given for surface runoff, 
storm sewers, and discharge from a waste-
water treatment plant. 

The approaches mentioned above vary 
in their function, sophistication, scale of 
analysis, and in their ability to extrapolate 
to other environments and certain clas-
sifi cation of chemicals. To improve risk 
assessments for urban pesticides, Crop 
Life America contracted Waterborne to 
conduct a review of candidate models for 
higher tier risk assessment. This work 
was presented at the U.S. Environmental 
Protection Agency’s (USEPA) Exposure 
Modeling Public Meeting in June 2007 and 
at the 10th International Fresenius AGRO 
Conference in Mainz, Germany in July 
2008. The bottom line is that the perfect 
urban pesticide model currently does not 
exist. The best we can do today is to ret-
rofi t existing urban storm water models or 
agricultural runoff models. Urban storm 
water models, such as the USEPA’s Storm 
Water Management Model (SWMM), 

tend to be highly sophisticated in their 
ability to simulate hydraulic processes 
and urban drainage features (e.g., storm 
water inlets, culverts, and storm sewers), 
but are very limited in their water quality 
components, especially in their ability to 
represent pesticide applications and sorp-
tion kinetics. Agricultural runoff models, 
such as the USEPA’s Pesticide Root Zone 
Model (PRZM) or the U.S. Department 
of Agriculture’s Soil and Water Assess-
ment Tool (SWAT), are much better suited 
for simulating pesticide applications and 
 environmental chemistry, but generally 
operate with daily time steps and are 
not equipped to simulate urban drainage 
features.

Waterborne has been very active in 
urban hydrology and urban pesticide risk 
assessment. Our qualifi cations include 
years of experiences in urban storm water 
management and water supply engineering; 
pesticide fate and transport modeling; and 
fi eld-level data collection. We have recently 
completed a series of pesticide hard surface 
wash-off studies and we are in the midst of 
an urban pesticide monitoring study that 
will be modeled in detail. We have conduct-
ed numerous runoff, leaching, and dissipa-
tion studies for pesticides on turf. We have 
also conducted a national “percent crop 
area” (PCA) analysis for turf at a small water-
shed level that includes individual GIS layers 
for golf course, sod farms, recreational, and 
landscape turf. 

During the evaluation of candidate run-
off models, we obtained a model dataset 
of a neighborhood in Portland, Oregon 
developed by Oregon State University (4). 
The neighborhood, which was intensively 

monitored for rainfall and storm water 
discharge, provided an excellent case study 
for testing the ability to simulate pesti-
cide application and runoff for both the 
SWMM and PRZM models. This research 
has allowed us to develop wash-off coef-
fi cients for pervious and impervious areas 
in SWMM for different classifi cations of 
pesticides and allowed us to modify the 
pesticide runoff model of PRZM to better 
represent pesticide extraction from hard-
surface conditions. We have also developed 
a thatch compartment for PRZM to better 
represent water and chemical interaction in 
turf. Our next challenge is to Monte Carlo 
the behavior of “Harry Homeowner” (wink).

 Waterborne personnel involved with 
the studies referenced above include Joe 
Chepega, Mark Cheplick, Megan Cox, 
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Trask, Raghu Vamshi, and Luke Zwilling. 
We would like to acknowledge Dr. Wayne 
Huber, Oregon State University, for pro-
viding the Portland, Oregon dataset.
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Portland, Oregon neighborhood

Model representation of the Portland, Oregon neighborhood, was provided by Wayne Huber, Oregon State University. The neighborhood, moni-
tored for rainfall and storm water discharge, provided an excellent case study for testing the ability to simulate pesticide application and runoff for 
both the SWMM and PRZM models.
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