ANSWERS FOR THE PRACTICAL EXERCISE



Kinetic model fitting
 (parent only) 

The aim of this practical is to provide hands-on experience with kinetic fitting and endpoint determination for decline of a single component applied into a soil test system.

1. Input data

There are three input data sets.  Data sets #1 and #2 are from laboratory aerobic soil studies.  Data set #3 is from a field soil dissipation study.  The three data sets are listed below.  In each case assume that there are no experimental artifacts or outliers.

Data Set #1

File name:  parent only practical data set 1.txt 

Version:
0.5

Project:
EPA PMRA CLA training

Testsystem:
Aerobic soil

Comment:
Parent only practical, data set 1

t
Parent

0
96.7

0
105.0

2
83.3

2
97.5

7
81.9

7
87.2

14
46.3

14
43.1

21
35.2

21
36.5

29
24.5

29
19.7

45
9.8

45
9.3

64
4.1

64
3.0

89
1.1

89
1.6

119
0.3

119
0.2

Data Set #2

File name:  parent only practical data set 2.txt

Version:
0.5

Project:
EPA PMRA CLA training

Testsystem:
Aerobic soil

Comment:
Parent only practical, data set 2

t
Parent

0
96.7

0
102.5

1
71.2

1
78.6

3
51.0

3
69.4

7
42.7

7
41.5

14
28.5

14
22.4

28
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28
14.3
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10.3

42
8.4

61
6.3

61
5.6

91
6.0

91
2.8

118
2.9

118
3.0

Data Set #3

File name:  parent only practical data set 3.txt

Version:
0.5

Project:
EPA PMRA CLA training

Testsystem:
Aerobic soil

Comment:
Parent only practical, data set 3

t
Parent

0
91.5

7
64.1

14
53.6

28
68.8

56
25.6

84
14.0

112
18.6

292
1.2

380
0.04

The first column in each data set gives the sampling times in days after application.  The second column contains the measured amount of a parent compound in soil, expressed in percent of applied.  Data sets #1 and #2 have duplicates, while data set #3 does not.

2. Define the model, assign data, and estimate parameters

Using the instructions provided previously in the data handling practical, conduct the assessments listed below.  Are additional fits necessary per the triggers and modeling endpoint flow charts?

No, the fits below should be the only ones required to derive EU trigger and modeling endpoints.
Data set #1:
SFO, FOMC

Data set #2:
SFO, FOMC, DFOP

Data set #3:
SFO, FOMC

Be sure and “Save Report to File” and give the file a unique name you can later identify.

3. Results

From the KinGUI output, record the information specified in the tables below.  A completed example is provided here.

	Example data set, SFO

	Parameters
	Value
	Visual assessment comments

	Initial values:
M0 (%)

k (d-1)
	100

0.1
	Plot of predicted and observed over time:

Much of the observed data is under predicted.  The Day 0 predicted value is much lower than observed.

Residual plot:

The residual pattern is non-random.  Many points are below the 0 line.  Magnitude of some residuals approach ~20%.

	Optimized results:

M0 (%)

DT50 (d)

DT90 (d)

(2 error (%)
	88.5

12.4

41.2

19.8
	


	Data set #1, SFO

	Parameters
	Value
	Visual assessment comments

	Initial values:
M0 (%)

k (d-1)
	100

0.1
	Plot of predicted and observed over time:

Day 0 predicted matches observed.  Predicted and observed appear well matched over time.

Residual plot:

Residual values random about the zero line.  Magnitude of residuals at early time points generally <10%, smaller at later times points.

	Optimized results:

M0 (%)

DT50 (d)

DT90 (d)

(2 error (%)
	103.3757

13.6247

45.2604

9.1912
	


	Data set #1, FOMC

	Parameters
	Value
	Visual assessment comments

	Initial values:
M0 (%)

(
(
	100

25

250
	Plot of predicted and observed over time:

Day 0 predicted matches observed.  Predicted and observed appear well matched over time.

Residual plot:

Residual values random about the zero line.  Magnitude of residuals at early time points generally <10%, smaller at later times points.

	Optimized results:

M0 (%)

DT50 (d)

DT90 (d)

(2 error (%)
	103.6796

13.4266

46.2151

9.8589
	


	Data set #2, SFO

	Parameters
	Value
	Visual assessment comments

	Initial values:
M0 (%)

k (d-1)
	100

0.1
	Plot of predicted and observed over time:

Day 0 is under predicted.  Data points after Day 20 are under predicted.

Residual plot:

Residuals are not random.  Magnitude of several residuals >10%.

	Optimized results:

M0 (%)

DT50 (d)

DT90 (d)

(2 error (%)
	88.6966

7.3556

24.4346

15.5171
	


	Data set #2, FOMC

	Parameters
	Value
	Visual assessment comments

	Initial values:
M0 (%)

(
(
	100

1

10
	Plot of predicted and observed over time:

Day 0 predicted matches observed.  Predicted and observed well matched over time.

Residual plot:
Residuals generally random with magnitudes 10% or less, highest at early time points.

	Optimized results:

M0 (%)

DT50 (d)

DT90 (d)

(2 error (%)
	96.307

4.7864

46.2677

5.4780
	


	Data set #2, DFOP

	Parameters
	Value
	Visual assessment comments

	Initial values:
M0 (%)

g

k1 (d-1)

k2 (d-1)
	100

0.5

0.4

0.04
	Plot of predicted and observed over time:

Day 0 predicted matches observed.  Predicted and observed well matched over time, but with slight under prediction at later time points.

Residual plot:

Residual pattern mostly random, though last three data points (Day 60-120) are all above the zero line.

	Optimized results:

M0 (%)

DT50 (d)

DT90 (d)

(2 error (%)
	97.2835

4.5123

42.8521

6.4040
	


	Data set #3, SFO

	Parameters
	Value
	Visual assessment comments

	Initial values:
M0 (%)

k (d-1)
	100

0.1
	Plot of predicted and observed over time:

Day 0 predicted is lower than observed, but appears reasonable given the data variability.  Predicted appears to generally match observed over time.

Residual plot:

Residuals are random.  Magnitude of residuals are ~10-20% at early time points then decline.

	Optimized results:

M0 (%)

DT50 (d)

DT90 (d)

(2 error (%)
	82.7565

40.1726

133.4505

19.0177
	


	Data set #3, FOMC

	Parameters
	Value
	Visual assessment comments

	Initial values:
M0 (%)

(
(
	100

1

100
	Plot of predicted and observed over time:

Day 0 predicted is lower than observed, but appears reasonable given the data variability.  Predicted appears to generally match observed over time.  Slight over prediction at last two times.

Residual plot:

Residuals are somewhat non random.  Most residuals are below the zero line.  Magnitude of residuals are ~10-20% at early time points.

	Optimized results:

M0 (%)

DT50 (d)

DT90 (d)

(2 error (%)
	84.8777

35.9898

157.8948

20.0849
	


4. Assessment

Once the output tables are completed, what conclusions might be drawn from the assessment for each data set?  See the questions below.

Data set #1

· Which model provided the best representation of the data (SFO, FOMC)?
SFO
· What was the rationale for selecting the “best fit” model?
SFO had the lower (2 error percent and equivalent visual fit, including residual plot, to FOMC.
· Are the endpoints that best represent the data directly usable in an SFO environmental exposure model?  If not, could a conservative endpoint be derived?
Since the SFO is selected as the best fit, the endpoint can be used directly.

Data set #2

· Which model provided the best representation of the data (SFO, FOMC, DFOP)?
FOMC
· What was the rationale for selecting the “best fit” model?
FOMC had a much lower (2 error percent than SFO and slightly lower than DFOP.  The FOMC visual fit was good and residuals were generally random.
· Are the endpoints that best represent the data directly usable in an SFO environmental exposure model?  If not, could a conservative endpoint be derived?
FOMC is not directly usable.  However, a conservative value could be derived as FOMC DT90 /3.32, which is 46.3/3.32 = 13.9  d.

Data set #3

· Which model provided the best representation of the data (SFO, FOMC)?
SFO

· What was the rationale for selecting the “best fit” model?
SFO had a lower (2 error percent than FOMC.  The visual fit, including residual plot, was equivalent to SFO.
· Are the endpoints that best represent the data directly usable in an SFO environmental exposure model?  If not, could a conservative endpoint be derived?
Since the SFO is selected as the best fit, the endpoint can be used directly.
Graphical output

Data set #1, SFO
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Data set #1, FOMC
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Data set #2, SFO
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Data set #2, FOMC
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Data set #2, DFOP
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Data set #3, SFO
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Data set #3, FOMC
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