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Non-Occupational Spray Drift Exposure and Risk Assessment  

 
Occupational Handler Exposure and Risk Assessment – Proposed Uses  

 
 
Occupational Handler Exposure and Risk Assessment – Existing Uses  

Occupational Post-Application Exposure and Risk Assessment – Proposed and Existing Uses

 



 

 



“Tolerances are established residues of the herbicide simazine, including its metabolites 
and degradates, in or on the commodities in the table below. Compliance with the 
tolerance levels specified below is to be determined by measuring only the sum of 
simazine, 6-chloro-N,N -diethyl-1,3,5-triazine-2,4-diamine, and its metabolites 6-chloro-
N-ethyl-1,3,5-triazine-2,4-diamine, and 6-chloro-1,3,5-triazine-2,4-diamine  calculated 
as the stoichiometric equivalent of simazine, in or on the commodity.” 
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Based on the totality of evidence, for this human risk assessment, the 
durations of exposure are: acute/single day and 4-day repeated exposure. 
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OECD/OPP Guideline Studies: 

ATRAZINE/DACT 

Guidance for considering and using open literature toxicity studies to support human health 
risk assessment.



Laboratory Animal Toxicity Data (nonguideline) on Pre- Natal Exposure: 
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Conclusions by the FIFRA SAP:   
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Monitoring Data 
 

Surface Water Monitoring 
 



Surface Water Modeling/Monitoring Comparison 

Groundwater Monitoring 
 

Groundwater Modeling/Monitoring Comparison 







 

Simazine and its chlorinated metabolites 

Hydroxysimazine and its hydroxylated metabolites 

Simazine and its chlorinated metabolites 

Hydroxysimazine and its hydroxylated metabolites 



Simazine and its chlorinated metabolites 

Hydroxysimazine and its hydroxylated metabolites 

 





Application Rate:

 
Unit Exposures and Area Treated or Amount Handled: 

Exposure Duration:  

  

 

Shower Timing: 

Total MOE = 1 ÷[(1 ÷ Dermal MOE) + (1 ÷ Inhalation MOE)] 





 
Application Rate:

Exposure Duration:  

 

Shower Timing: 

Turf Transferrable Residues:

Turf Transferrable Residues for Simazine Applied to Turf 

Study Summary: 









Updated Interim 
Guidance for Incorporating Drinking Water Exposure into Aggregate Risk Assessments,

DWLOC = [PAD – (food exposure (mg/kg))]/[water consumption (L/kg) * 0.001 mg/ug] 



MOEagg = 1/ [(1/MOEwater) + (1/MOEfood) + (1/MOEdermal) + (1/MOEoral) + (1/MOEinhalation)] 
 
MOEwater = 1/ [(1/MOEagg) – ((1/MOEfood) + (1/MOEdermal) + (1/MOEoral) + (1/MOEinhalation))] 
 
DWLOC= PODwater/ MOEwater  

 

Simazine 

 

Hydroxysimazine 



Simazine  

Aggregate DWLOCs 

Background



Simazine 

Hydroxysimazine 

 

 
 

 

 







e.g.



Residential Exposure Assessment Standard Operating Procedures Addenda 1: Consideration of 
Spray Drift Policy

Standard Operating Procedures for Residential Risk Assessment (SOPs)





Guidance For Identifying Pesticide Chemicals and Other Substances that have a 
Common Mechanism of Toxicity

Pesticide 
Cumulative Risk Assessment: Framework for Screening Analysis

et al.

 Guidance For Identifying Pesticide Chemicals and Other Substances that have a Common Mechanism of Toxicity

Guidance on Cumulative Risk Assessment of Pesticide Chemicals That Have a Common Mechanism of Toxicity



 
Application Rate
 
Unit Exposures:  

Area Treated or Amount Handled:

 
Exposure Duration: 



 

Shower Timing: 

 
Mitigation/Personal Protective Equipment:  

Total MOE = 1 ÷ (1/Dermal MOE) + (1/Inhalation MOE)  



– Proposed Uses

o These scenarios were not of concern with the addition of a double layer of 
clothing.  

o These scenarios are still of concern with the addition of a double layer of 
clothing and a PF10 respirator (maximum available PPE).  

 









Existing Uses 

still of concern 



















Exposure Duration:

Transfer Coefficients:



Application Rate: 

Exposure Time:

Shower Timing: 

 
Dislodgeable Foliar Residues:

s

Dissipation of Dislodgeable Foliar Residues of Atrazine on Field Corn

Study Summary: 



Turf Transferrable Residues:
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Residue Definition

Commodity Tolerance (ppm) /Maximum Residue Limit (mg/kg) 





 ====================================================================
      Logistic Model. (Version: 2.14; Date: 2/28/2013)  
     Input Data File: 
C:/Users/jliccion/BMDS260/BMDS2601_20150629/BMDS2601/Data/lnl_Dax_Setting.(d)
     Gnuplot Plotting File:  
C:/Users/jliccion/BMDS260/BMDS2601_20150629/BMDS2601/Data/lnl_Dax_Setting.plt
        Wed Nov 04 11:40:47 2015 
 ====================================================================

 BMDS_Model_Run
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

   The form of the probability function is:

   P[response] = background+(1-background)/[1+EXP(-intercept-slope*Log(dose))] 

   Dependent variable = Effect 
   Independent variable = Dose 
   Slope parameter is restricted as slope >= 1 

   Total number of observations = 5 
   Total number of records with missing values = 0 
   Maximum number of iterations = 500 
   Relative Function Convergence has been set to: 1e-008 
   Parameter Convergence has been set to: 1e-008 

   User has chosen the log transformed model 

                  Default Initial Parameter Values
                     background =    0.0126582 
                      intercept =     -4.08858 
                          slope =       2.3427 

           Asymptotic Correlation Matrix of Parameter Estimates 

           ( *** The model parameter(s)  -slope
                 have been estimated at a boundary point, or have been specified by 
the user, 
                 and do not appear in the correlation matrix ) 



             background    intercept 

background            1        -0.18 

 intercept        -0.18            1 

                                 Parameter Estimates 

                                                         95.0% Wald Confidence 
Interval
       Variable         Estimate        Std. Err.     Lower Conf. Limit   Upper Conf. 
Limit
     background        0.0183485       0.00908927         0.000533865
0.0361632
      intercept         -38.6622         0.370829            -39.3891            -
37.9354
          slope               18               NA 

NA - Indicates that this parameter has hit a bound 
     implied by some inequality constraint and thus 
     has no standard error. 

                        Analysis of Deviance Table 

       Model      Log(likelihood)  # Param's  Deviance  Test d.f.   P-value 
     Full model        -50.1002         5 
   Fitted model        -50.3992         2      0.598094      3          0.8969 
  Reduced model         -210.17         1        320.14      4         <.0001 

           AIC:         104.798 

                                  Goodness  of  Fit
                                                                 Scaled 
     Dose     Est._Prob.    Expected    Observed     Size       Residual 
  ------------------------------------------------------------------------ 
    0.0000     0.0183         1.450     1.000      79.000       -0.377 
    0.3880     0.0183         1.266     2.000      69.000        0.658 
    0.9620     0.0183         1.284     1.000      70.000       -0.253 
    7.7500     0.1571        11.000    11.000      70.000       -0.000 
   17.4000     1.0000        80.000    80.000      80.000        0.015 

 Chi^2 = 0.64      d.f. = 3        P-value = 0.8873 

   Benchmark Dose Computation 

Specified effect =            0.1 

Risk Type        =      Extra risk

Confidence level =           0.95 

             BMD =        7.58244 

            BMDL =        6.96693 



 ====================================================================
      Logistic Model. (Version: 2.14; Date: 2/28/2013)  
     Input Data File: 
C:/Users/jliccion/BMDS260/BMDS2601_20150629/BMDS2601/Data/lnl_Dax_Setting.(d)
     Gnuplot Plotting File:  
C:/Users/jliccion/BMDS260/BMDS2601_20150629/BMDS2601/Data/lnl_Dax_Setting.plt
        Wed Nov 04 10:05:10 2015 
 ====================================================================

 BMDS_Model_Run
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

   The form of the probability function is:

   P[response] = background+(1-background)/[1+EXP(-intercept-slope*Log(dose))] 

   Dependent variable = Effect 
   Independent variable = Dose 
   Slope parameter is restricted as slope >= 1 

   Total number of observations = 5 
   Total number of records with missing values = 0 



   Maximum number of iterations = 500 
   Relative Function Convergence has been set to: 1e-008 
   Parameter Convergence has been set to: 1e-008 

   User has chosen the log transformed model 

                  Default Initial Parameter Values
                     background =            0 
                      intercept =     -4.34101 
                          slope =      2.29874 

           Asymptotic Correlation Matrix of Parameter Estimates 

           ( *** The model parameter(s)  -background
                 have been estimated at a boundary point, or have been specified by 
the user, 
                 and do not appear in the correlation matrix ) 

              intercept        slope 

 intercept            1           -1 

     slope           -1            1 

                                 Parameter Estimates 

                                                         95.0% Wald Confidence 
Interval
       Variable         Estimate        Std. Err.     Lower Conf. Limit   Upper Conf. 
Limit
     background                0               NA 
      intercept         -14.8599          2.83863            -20.4236            -
9.29633
          slope          6.19392          1.22398             3.79497
8.59287

NA - Indicates that this parameter has hit a bound 
     implied by some inequality constraint and thus 
     has no standard error. 

                        Analysis of Deviance Table 

       Model      Log(likelihood)  # Param's  Deviance  Test d.f.   P-value 
     Full model        -46.9153         5 
   Fitted model        -46.9153         2   0.000127078      3               1 
  Reduced model        -213.652         1       333.473      4         <.0001 

           AIC:         97.8306 

                                  Goodness  of  Fit
                                                                 Scaled 
     Dose     Est._Prob.    Expected    Observed     Size       Residual 
  ------------------------------------------------------------------------ 
    0.0000     0.0000         0.000     0.000      79.000        0.000 



    0.4750     0.0000         0.000     0.000      70.000       -0.000 
    1.1700     0.0000         0.000     0.000      68.000       -0.008 
    9.5300     0.2899        20.000    20.000      69.000       -0.000 
   22.3000     0.9875        79.000    79.000      80.000       -0.000 

 Chi^2 = 0.00      d.f. = 3        P-value = 1.0000 

   Benchmark Dose Computation 

Specified effect =            0.1 

Risk Type        =      Extra risk

Confidence level =           0.95 

             BMD =        7.72435 

            BMDL =        6.75969 
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