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Summary

In the present Dutch registration procedure and the EU procedure for inclusion of pesticides in
a positive Community list of pesticide substances (“Annex1”; Directive 91/414) inverse
modeling of water-sediment experiments is used to estimate degradation rates in both the
water layer and the sediment. It is questionable whether water-sediment experiments are
suitable for estimating the degradation half lives in the water layer and the sediment
separately. This question will be tested using simulations with a model describing pesticide
behaviour in a water layer and its underlying sediment. The method and results of this test will
be described in a scientific publication (to be submitted in 2011). The intended method
requires large numbers of model simulations and calibration runs. Manually operation of these
processes is unworkable. Therefore a tool was developed to automate these processes. The
functioning of this tool is described in this document. This means that this WOT work-
document does not give an answer to the research question but merely presents a tool
necessary to execute the method for answering the research question.
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1 Introduction

In the present Dutch registration procedure and the EU procedure for inclusion of pesticides in
a positive Community list of pesticide substances (“Annex1”; Directive 91/414) inverse
modeling of water-sediment experiments is used to estimate degradation rates in both the
water layer and the sediment. However the original aim of a water-sediment experiment was to
get a picture of the products formed for the pesticide and their persistence in water-sediment
systems. Till now it is still unclear whether water-sediment experiments are suitable for
estimating of the degradation half lives in the water layer and the sediment separately. This
question will be tested using simulations with a model describing pesticide behaviour in a
water layer and its underlying sediment, in order to exclude experimental errors and
peculiarities (Adriaanse ef a/., 2002).

Therefore two theoretical water-sediment experiments will be defined. For each theoretical
experiment Monte Carlo simulations using the model, TOXSWA (Adriaanse, 1996, Beltman ef
al, 2006), will be done to generate hypothetical datasets using different combinations of
values of the degradation half lives in water and sediment and the sorption coefficient. Per
simulation concentrations in water and sediment at appropriate sampling times will be
selected. These true concentrations will be replaced by random values of the concentration to
take into account the uncertainty in the measurements observed in true water-sediment
experiments. Per hypothetical dataset the degradation half lives will be optimized using the
automatic calibration program PEST (Doherty, 2005) in combination with the model. Next the
coefficient of variation of the degradation half lives in water and sediment will be determined
per hypothetical dataset.

Results of the uncertainty in DegT50 values estimated from water-sediment experiments will
be presented in contour plots. The method and results of this test will be described in a
scientific publication (to be submitted in 2010).

The intended method briefly described above requires:
i. large number of simulations with the model to generate the hypothetical datasets and
ii. large number of calibration runs.

Manually making input files and processing the results of both the simulations to generate the
hypothetical datasets and the calibrations runs is unworkable. Therefore a tool was developed
to automate the two processes described above. The functioning of this tool is described in
Chapter 2 of this document.

Furthermore a procedure was developed for using the tool on the Alterra gridcomputer
system. This procedure is described in Chapter 3 of this document.

Tool to determine the coefficient of variation of DEGT50 values 9






2 Description of the automatic procedure (DegT50
tool)

The tool was developed to automatically make input files and process output of (i) simulations
with the model, TOXSWA, to generate the hypothetical datasets and (ii) calibration runs of
water-sediments studies simulated with TOXSWA is a script in R. R is a language and
environment for statistical computing and graphics (http://www.r-project.org/).

The functioning of the R-script will be explained step by step.

2.1 Working of the R-script Part_2.R; brief description
For each pesticide property combination (n=400) and draw (n=25), two hypothetical datasets
of water-sediment studies are generated, PEST input files are automatically generated, PEST

is run and needed output is extracted from a PEST output file and written in a ‘summary
spreadsheet’.

2.2 Needed files and folder structure

The used folder structure is depicted in Figure 1.

B KOM=11\WSsvsteml

< Mame Size  Type Date Modified

A Dbin File Folder 09/10/2009 15:09
[Cherrors File Falder 09/10/2009 15:09
[Ciresulks File Folder 09/10/2009 15:09
| templates File Folder 09/10/2009 15:08
[ wark, File Folder 09/10/2009 15:08
@ nabewerking. R TKE RFie Z5/08/2009 0906
] Part_2.R 22KE R File 30/10/2009 13:51
Eftime. cv | 1KE Microsoft Office Exc... 15/12/2008 07:52

Figure 1. Used folder structure for running the R-script for aged sorption
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The file ‘Part_2.R’ contains the used R-script.
The file ‘time.csv' (Annex 1) specifies the sampling times of the measurements.
Csv file: time.csv is read by the R-script.

Other ‘input files’ are found in the folder templates/PEST (Figure 2). During the procedure the
entire content of the folder template/PEST is copied to the folder work. Template PEST input
file ‘Fit_TOXSWA.pst’ is adapted. i.e. values of for instance measurements are automatically
written in this template files.

B3KOM=1YwSsyskemltemplates\PEST

< Size  Type Date Modified

A (9]400000007 tpl BKB TPLFie 06/10/2009 11:30
'?_"1 FIT_TORSW A pst JKE Office Data File 17/09/2009 11:43
EINSCHEK.EXE 109 KE  Application 18/01/2005 17:39
[FresT.E%E 973KE  Application 18/01)2005 17:35
[FPESTCHEK EXE 309KE  Application 15/01/2005 17:59
“readuutpl Jins 1KE Inkternet Comrunic...  16/12/2008 20:19
ﬂreadnutpz.ins 1KE Inkternet Comrunic...  16/12/2008 20:15
i’ﬂreadnutp&ins 1 KB Intermek Communic...  31/07/2009 11:45
ﬁreaduutp-ﬂf.ins 1 KB Intermek Communic... 310772009 11:45
RLIN_TDKS'-.-'-.-'F'..BF'.T 1 KB M5-DOS Bakch File 30712009 09:26
RUNF‘EST.EF\T 1 KB M5-DO5 Batch File 2901212008 17:10
ETEMPCHEK.EKE 105 KE  Application 18/01/2005 17:39
Etuxswajucus.exe 1,068 KE Application 14112005 11:24
@ water-sediment, mek 1KE MET File 17)12)2003 23:40

Figure 2. Content of the folder template/PEST

All calculations are performed in the folder ‘work’ and results are written to the folder ‘results’.
Folder ‘bin’ contains the executables:

lognormal_WS_sediment.exe’ and ‘lognormal_WS_waterlayer.exe’.

Folder ‘errors’ is not used.

2.3 Data needed for the input files of PEST

Data needed for the input file for the parameter estimation procedure using PEST are:
e observations (hypothetical datasets; 2 in total)
e initial values DegTH0water and DegT50sediment

12 WOt-werkdocument 171



2.4 Data needed for making the two hypothetical datasets
and calculation of the initial values of DegT50,,., and
DegTsosediment

Data needed for making the 2 hypothetical datasets are:
e observations
o pre described sampling times > time.csv
o error structure/relative errors >
.\templates\cv_wat.txt and ..\templates\cv_sed.txt
o per pesticide property combination (n =400): true values >
= results\TOXSWAWwater\run001.csv — run400.csv
= results\TOXSWA\sediment\run001.csv — run400.csv (see Figure 3)

Data needed for calculation of the initial values of DegT50,,,:r and DegT50..giment are:
e per pesticide property combination (n = 400) and draw (n=25) the 2 hypothetical datasets

E3 Microsoft Excel

i File Edit \Miew Insert  Format  Tools  Data W
ARNE=N" REREN= RN a- <N =R
N [t st 0 0 N RS NN N = RS

A - Bt

0 0
0.042 0.001228
0.083 0.002202
0125 0.002975
0167 0.003595
0.208 0.004094
025  0.0045
0.292 0.004831
0333 0.005101

000~ |0 e | L B —

—a
O

Figure 3. Content of results\TOXSWA\sediment\run001.csv *
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2.5 Actions needed for making the two hypothetical datasets
and calculation of the initial value of DegT50water and
DegT50 sediment

2.5.1 Hypothetical datasets

a. For each combination of pesticide properties (n=400; see data frame ‘key’ in Figure 5) get
the true values on the pre described sampling times = R-script (Figure 4) = merge
time.csv with results\TOXSWA\water\run001.csv — run400.csv > result is data frame
‘tmpl’ and merge time.csv with results\TOXSWA\sediment\runOO1.csv — run400.csv =
result is data frame ‘tmp2’ (see Figure 6; note for loop over number of rows in data frame
key = number of combinations of pesticide properties)

b. Content of data frame ‘tmpl’ is written to the text file ‘inputwl.txt’ (Figure 4). Content of
data frame ‘tmp2’ is written to the text file ‘inputsed.txt’ (Figure 4).

c. make 2 hypothetical data sets using data frames ‘tmp1’ and ‘tmp2'.

i. Content of tmpl’ was written to ‘inputwl.txt’ and ‘inputwl.txt’ is used as input file in the
Fortran program ‘lognormal_WS_waterlayer.exe’ this program is called in the R-script
and run (Figure 7a)

i. Content of tmp2’ was written to ‘inputsed.txt’ and ‘inputsed.txt’ is used as input file in
the Fortran program ‘lognormal_WS_sediment.exe’ this program is called in the R-script
and run (Figure 7b)

Fortran programs ‘lognormal_WS_waterlayer.exe’ and ‘lognormal_WS_sediment.exe’ creates
hypothetical datasets by adding a random error to the ‘true values of the observations’ (See
Annex 2 for the code of these programs). The error is specified in the files ‘cv_wat.txt' and
‘cv_sed.txt' (Figure 8). These files are initially located in the folder ‘templates’ but copied to the
folder ‘work’ (see code in Figure 4). The Fortran programs ‘lognormal_WS_waterlayer.exe’ and
‘lognormal_WS_sediment.exe’ are run in the folder ‘work’.

The output of the Fortran program ‘lognormal_WS_waterlayer.exe’ is written to the data frame

‘tmp3’  (Figure 9) and the output of the Fortran program ‘lognormal_WS_sediment.exe’ is
written to the data frame ‘tmp4’ (Figure 9).

14 WOt-werkdocument 171



# copy all templates to work directory
files <- list.files(path = "../templates", full.names = TRUE) Copy the contents of folder ’templates’ to folder ‘work’

won

file.copyifrom = f1les, to = ". ", overwrite = TRUE)

tmp < expand.grid(

dt50wl =
c (1,500~ (1/19),500% (2/19),500" (3/19),500~ (4/19),500" (5/19),500" (6/19),500~(7/19),500" (8/19),500~(9/19),500~(10/19),500~ (11/19),500~ (12/19)
,500”(13/19),500”(14/19),500"(15/19),500~(16/19),500~(17/19),500”(18/19),500),

dt50sed =
c(1,5007(1/19),500"(2/19),500"(3/19),500~(4/19),500"(5/19),500" (6/19),500~(7/19),500"(8/19),500"(9/19),500~(10/19),5007(11/19),500"(12/19)
» B0 (1L8/ 18} » BRI~ (1A » B0~ (1.5/19) » 5004 (1&/1L8) », BO0% (17419} , 5007 (16719} , 5010)

) Make dataframe (key) with 400 combinations of
Key < date.freme(filename = l:nrow(tmp), tmp) . . .
pesticide properties

# read time of 'messurenments’
time <- read.csvifile = " /time.cevl, as, s = TRUE)

# specificeer het santel trekkingen op zo'n manier cat e ncraw entries krijgt

Ndraws = 25
. > Loop over the number of rows in dataframe key = loop over number
torll n LonrowlEovid of parametercombinations --> 20*20 = 400 combinations of
# bepalen van de hypothetical data set with the true concentrations DegT50water en DegT50sediment
st W Tl o e e e e e e e e e
# 1. mergen van uitvoer toxswa met time.csv

resultl <- read.csv(file = paste("../results/TOXSWA/waterlayer/", key$filename[i], sep = ""), as.is = TRUE)

tmpl <= merge(x = time, ¥ = resu . tl, by = "t*, gl ] = FA[GE)

# schrijf weg als invoerfile for lognormal fortranprogramma
Write.teole(x = tmol, file = pacte("inputwl .tXt"}, guote = [ALSE, sep = © ", row.names = FALSE, col.names = TRUE)

# schrijf weg voor archivering
filename3d <= paste(!../results/hypothetical observations/waterlayer/outputTOXSWAY, runSfilename[i], sep = '/
write.table(x = tmpl, file = filename3, quote = FALSE, sep = " ", row.names = FALSE, col.names = TRUE)

Tool to determine the coefficient of variation of DEGT50 values 15




# bepalen van de hypothetical data set with the true concentrations

e Sediment e s e e

# 1. mergen van uitvoer toxswa met time.csv
result2 <- read.csv(file = paste("../results/TOXSWA/sediment/", key$filename[i], sep = ""), as.is = TRUE)
tmp2 <- merge(x = time, y = result2, by = "t", all = FALSE)

# schrijf weg als invoerfile for lognormal fortranprogramma
Write.tablel(x = tmpd, file = pastel'inputsed.txt"), guote = FA SF, sep = U ", row.names = FALSE, col.names = TRUE)

# schrijf weg voor archivering
filename4 <= paste(!../results/hypothetical observations/sediment/outputTOXSWAY, runsfilename[i], sep = "/

" n

Write.teble(x = tmpz, f1le = f1lenames, quote = PALSE, sep = , row.names = FALSE, col.names = TRUE)

Figure 4. Part of the R-scripts used to get the true values on the pre described sampling times. # in R-script code = comment rule
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File Edit Wiew Misc Packages Windows Help

EEEIBRERE

I R Console
5 b
* # define key {look-up table) with id and corresponding parameter Settings
* # KOM in L/kg en DTS00 in dag
> tmp <- expand.grid]
+ dc50wl = eoi1,500* (1419} ,500* (2/19) ,500* (3/19) 500" (4/19) ,500* (5/19) ,53
+ dc50sed = cfl1,500"{1/19),500" {2719} ,500* (3/19) ,500" (4,19} , 500" {5/19),3
T i
> key «<- data.frame(filenawe = l:nrow(tmp), TIp)
* keyifilename <- paste ("run", formatC(keyifilename, width = max (nchar (keyifiled
w L
> run <- data.frame(filenawe = l:nrow(tmp), TIWp)
> runifilename <- paste("run", formatC(runifilensme, width = max (nchar (runffiled
-
> key
filensme dt50wl dt50sed
1 runffl.csv 1.000000 1.000000
2 runffz . csv 1.356919 1.000000
3 runfis.csv 1.923544 1.000000
4 runffd. csv 2.6677989 1.000000
=1 runfis. csv J.700021 1.000000
& runffs. csv 5.1318259 1.000000
7 runfiy.csv T.117153 1.000000
= runfis. csv 9.5870914 1.000000
=l runffs.csv 13.690157 1.000000
10 runl0l0.csv 185.987137 1.000000
11 runlll.csv Z26.333618 1.000000
12 runll2.csv 36.522591 1.000000
13 run0l3.csv S50.653570 1.000000
14 runlil4.csv TO.252508 1.000000
15 run0l5.csv 97.434944 1.000000
16 runlle.csv 135.134361 1.000000
17 runll7.csv 187.4203594 1.000000
15 runll5.csv 259.936878 1.000000
192 run019.csv 360.511358 1.000000
20 runbz20.csv 500.000000 1.000000
21 runbz21.csv 1.000000 1.356919
22 runbz2z.csv 1.356919 1.356919
23 runb23.csv 1.923544 1.3569159
24 runf24.csv 2.667799 1.3569159
25 runf25.csv J3.700021 1.3569159
26 runfZ26.csv 5.131829 1.3569159 =
4 | *

Figure 5. Data frame ‘key’'> contains the true values of the parameters to be fitted
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File Edit Wiew Misc Packages ‘Windows Help

EEENEBEE
o
:

+ # bepalen wvan de hypotheticsl data set with the true concentrations

o waterlaay —————————————————————————————

# 1, mergen van uitvoer toxXswa met time.csv
resultl <— read.cavifile = paste("../results/TOXSWL/ vaterlayer/", kevifilename[i], =
tipl <- merge (X = time, vy = resultl, by = "t", all = FALSE)

# =schrijf weg als invoerfile for lognormal fortranprogrsmmms
write.table(x = twmpl, f£ile = paste("inputwl.txt™), guote = FAL3E, sep = " ", rom

# schrijf weg woor archivering
filename3 <- paste|"../resultz/hypothetical observations/waterlayer/outputTOESWL™, run

write.table(x = twpl, file = filensmel, cquote = FALLZIE, sep = " ", row.nsunes = FALL

# bepalen van de hypothetical data et with the true concentrations

s s, T e e bbby a b by e b e e da b be bedatebebugadebebebebebe bbb tebebe]

# 1. mergen van uitvoer toxswa wet time.osv
resulte <- read.csvifile = paste("../results/TOX3VL/sediment/", kevifilename[i], =sep
ChpZ <— merge (X = time, ¥ = resulc2, by = "t", all = FALSE)

# schrijf weg als invoerfile for lognormal fortranprogrswnms
write.table(x = tmp2, file = paste("inputsed.txt™), dquote = FALSE, sep = " v GG

# =schrijf weg woor archivering

T

filenamed <- paste("../results/hypothetical observations/sediment/outputTOXSWA", runit
write.table (x = twpZ, file = filenswed, cuote = FALIE, sep = " ", row.nswmes = FLL
i
twpl
t &
i 0.5 6.87274ze-02
2 1.0 4.,793506e-02
a3 3.0 1.156078e-02
4 7.0 6.858013=-04 Data frame ‘tmpl’
5 14.0 4.335169e-06 «
6 30.0 6.021165e-11
7 60.0 3.3841Z5e-z20
S 100.0 0.000000e+00
> tmp2
T ch.
i 0.5 5.7085858e-03
2 1.0 5.9391153e-03
3 3.0 2.626276e-03
4 7.0 2.585557e-04 Data frame ‘tmp2’
5 14.0 3.074195e-06 «
G 30.0 5.4921580e-11
7 60,0 1.336484e-19
§ 100.0 0.000000e400
>

Figure 6. Data frames 'tmpl’ and ‘ tmp2’> contain the true values of concentration in water
(tmp1) and sediment (tmp2) on the pre-described sampling times (in time.csv)
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s - Loop over the number of draws (25)

- waterlaag --—-—--—-—-—-———————————————————

# 2. LogNormal fortran programma aanroepen. inputwl.txt is invoer voor dit programma
# output.txt is uitvoer van dit programma
# Let op dit moet je 2x keer doen, omdat je 2 replicates setjes wil! Zie paper
# execute LogNormal WS waterlayer.exe
# let op de outputfile (output.txt) wordt naar de work directory geschreven.
system(command = "../bin/lognormal WS waterlayer.exe inputwl.txt!, show.output.on.conseole = FALSE,invisible = FALSE)

# lees de uitvoer van LogNormal.exe
LogNormalOutput <- read.table(file = paste("outputwl.txt"), as.is = TRUE, header = TRUE, sep = "", quote = "", dec = ".")

# stop de uitvoer van LogNormal.exe in een dataframe tmp4 dat je later gebruikt om PEST invoer te maken
tmp3 <- data.frame (
t = LogNormalOutput$t,
ConcWlNew = LogNormalOutput$c hyp.obs,
WwlNew = LogNormalOutput$weegfactor
)

# archiveer de uitvoer van LogNormal.exe

runnr <- paste ("run", formatC(i,width =max (nchar (nrow(key))), flag = "0") , sep="")

dir.create (paste("../results/hypothetical observations/waterlayer/outputLogNormal/", runnr,sep = ""))

dir = paste("../results/hypothetical observations/waterlayer/outputLogNormal/", runnr,sep = "")

tmpo = opeste(ndrawssf lenameNdrawl[1],"7.txt" sep = ")

filename5 = paste(dir,tmp,sep = "/")

write.table(x = tmp3, file = filenameb, append = FALSE, quote = FALSE, sep = " ", row.names = BFALSE, col.names = TRUE)

Figure 7a. Part of the R-scripts used to get a hypothetical dataset containing concentrations in the water layer. # in R-script code = comment rule

Tool to determine the coefficient of variation of DEGT50 values
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Code following the code given in Figure 7a, so inside the for loop over nrow(key)and Ndraws

e Sedimen e e e e e e e e

# 2. LogNormal fortran programma aanroepen. ../LogNormal/sediment/input.txt is invoer voor dit programma
# .. /LogNormal/sediment/output.txt is uitvoer van dit programma

# Let op dit moet je 2x keer doen, omdat je 2 replicates setjes wil! Zie paper

# execute LogNormal WS’ sediment.exe
# let op de outputfile (output.txt) wordt naar de work directory geschreven.
system(command = "../bin/lognormal WS sediment.exe inputsed.txt", show.output.on.console = FALSE, invisible = FALSE)

# lees de uitvoer van LogNormal.exe
LogNorma lOutput <= read.table(file = paste ('outputsed.txt"}, as.is = TRUE, header = TRUE, sep = "', aqguote = "', dec = F 1

# stop de uitvoer van LogNormal.exe in een dataframe tmp4 dat je later gebruikt om PEST invoer te maken
tmp4 <- data.frame (
t = LogNormalOutput$t,
ConcSedNew = LogNormalOutput$c hyp.obs,
WsedNew = LogNormalOutputS$weegfactor
)

# archiveer de uitvoer van LogNormal.exe

runnr <- paste("run",formatC(i,width =max (nchar (nrow(key))), flag = "0") , sep="")
dir.create(paste("../results/hypothetical observations/sediment/outputLogNormal/", runnr,sep = ""))
dir = paste(”../results/hypothetical observations/sediment/outputLogNormal/", runnr,sep = "")
tme = paste(ndrawsSiilenemeNdrew| |,” . txt", sep = "%
filename6 = paste(dir,tmp,sep = "/")
write.teable(x = tmpd, file = filenameb, append = FAILSE, cuote = FALSE, sep = ! ", row.names = FALSE, col.names = TRUE)

Figure 7b. Part of the R-scripts used to get a hypothetical dataset containing concentrations in the sediment. # in R-script code = comment rule

i
§
I
I
i
I

— — M FE W i 011

cv_wat st Cv_sed bt l

o = ww A~ Lo — =F = L i 1B

S|
B BRefresh l
_J 9y vy A9y A0y 30

E D:\Step1_BBAKOM=10\WSsystem1\templates\cv_sed. txt

DI [ T I B | |1|D| T B I |2|D| T T I A |3|D| [ |
1w 1cv
25.00 25.00 |

Figure 8. Content of files ‘cv_wat.txt’ and ‘cv_sed.ixt’
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File Edit Wew Misc Packages ‘Windows
aAEEIBEEEIEIE
I~ R Console
> Lrp3

t ConcWlNew WwllMNew
1 0.5 0,002¢765200 2.5
2 1.0 0.0255924200 2.5
3 3.0 0,327¢710000 2.5
4 7.0 0,0z253z295000 2.5
L] 14,0 0,0104573300 2.5
& 30.0 0,000z2164646 2.5
7 60.0 0O,0050902300 2.5
g 100.0 0.0027337360 2.5
9 0.5 0,00576297440 2.5
10 1.0 0.1893434000 2.5
11 3.0 0,2049044000 2.5
1z 7.0 0.,01375836300 2.5
13 14.0 0.0z264343000 2.5
14 30.0 0.0004121333 2.5
15 60.0 0.0143051000 2.5
16 100.0 0.00028390970 2.5
> tmpd

t Conclediew WsedNew
1 0.5 0,.02Z5942520 4.,545332
2 1.0 0.001500000 4,5455832
3 3.0 0.013502650 4,545332
4 7.0 0,012772010 4,545332
g 14,0 0,007129172 4,.545332
& 30.0 0.001500000 4.545332
7 60.0 0O.000000000 O,000000
2 100.0 0.000000000 Q.000000
=] 0.5 0.000000000 O,000000
10 1.0 0.022204690 4,5453832
11 3.0 0.0086597753 4.545332
1z 7.0 0.066326990 4,545332
13 14.0 0.001500000 4,545832
14 30.0 0.000000000 0O,000000
15 &0.0 0.000000000 0O,000000
16 100.0 0.025254470 4,545832
> |

Help

Hypothetical dataset for the sediment
(concentrations in sediment).
WsedNew is the weight factor for the

concentrations in the sediment to be used in the
fitting procedure.

See Annex 2 for code Fortran program used to
generate this dataset

Figure 9. Outout of the Fortran programs Tognormal WS_waterlayer.exe’ and
Tognormal WS_sediment.exe’ (example of nrowtkey) = 253 2 DegTb0water (true value) = 50.65
and DegT50sediment (true value) = 50.65).
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2.5.2 Initial values DegT50,,,,., and DegT504iment

Initial values of DegT50,,,., and DegTH0..4ment are needed per pesticide property combination
(n = 400) and draw (n=25).

a.

‘tmp3’ and ‘tmp4’ contain both 2 replicate datasets. First step (a. in Figure 10) is to make

for each of the compartments (water, sediment) one dataset. This is done by

i. i. making 4 separate data frames (2 for water and 2 for sediment, see Figure 11) and

ii. calculating per sampling time the average of the concentrations on that sampling time
(data frame: ‘hyp_dataset_avgConc’; see Figure 12).

Determine the sampling time with the maximum concentration of the dataset (see Figure
13 for result of running the code in the R-script for this item) from the dataset of the
average concentration in the sediment (column ConcSedAvg in data frame
‘hyp_dataset_avgConc'.

Calculate the mass in water layer, sediment en total water-sediment system on sampling
time t=100 days and the sampling time where the maximum sediment concentration is
found (see Figure 14 for result).

Calculate the total degradation rate (ktot) according:
m=m0 e’ \(-ktot *t) and t = t100d - tb
where tb = breakpoint (time at which decline starts)

Note that log in R is the natural logarithm (In).

€.

f.

22

The result is written to data frame ‘afbraaksnelheid’ (see Figure 15 for result).
Archive data frame ‘afbraaksnelheid’ by writing its contents to a text file.
Set for each value of k a set of starting values for fitting with TOXSWA-PEST. k = 3, s0 3

fits (each fit with a different set of starting values) are done per draw. = 400 parameter
combinations * 25 draws * 3 sets of starting values = 30 000 fits with TOXSWA-PEST.
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Code following the code given in Figure 7b, so inside the for loop over nrow(key)and Ndraws
e DIS0O overal ]l -
#2. Berekenen van cde overal |l DIB0 Uit de hypothetische dataset!!!
#a. uit elkaar halen van de 2 replicate sets

repl <- data.frame (

=@, 28,855, 65 7,8, 90 0 il L2, 8 a1 ALG)

)

repl wl <= cbind(tmp3, repl)

repl_sed <- cbind(tmp4, repl)

get]l <= data.frame(

n - c(l,2,3,4,5,6,7,8)

set2 <- data.frame (
n=c¢c(9,10,11,12,13,14,15,16)

repl wl 1 <- merge(x = repl wl, y = setl, by = "an' all = FAISE)

repl wl 2 <- merge(x = repl wl, y = set2, by = "n", all = FALSE)

repl sed 1 <- merge(x = repl sed, y = setl, by = "n", all = FALSE)

repl sed 2 <=imerge(x = repil sed, y = set2, by = !n"_ all = FALSE)
- rep icate cataset With average concentrations ——————---- -

hyp dataset avgConc <- data.frame(
t = repl wl 15¢,
ConcWl avg = 0.5*% (repl wl 1$ConcWlNew + repl wl 2$ConcWlNew),
ConcSed avg = 0.5*% (repl sed 1$ConcSedNew + repl sed 2$ConcSedNew)
)
#b. bepalen van tsedmax van hypothetische dataset met average concentrations (tijdstap
waarop maxCsed)
# replicate set 1
maxCsed <- data.frame (
t = 1,
ConcSed avg = max (hyp dataset avgConc$ConcSed avg)

)

tmpS <= mergel(x = hyp dataset avgConec, y = maxCsed, by = "ConcSed avg", all = FALSE)
t100 <- data.frame (
t = 100
)
Ct100 <- merge(x = hyp dataset avgConc, y = t100, by = "t", all = FALSE)

tmpba <- data.frame (
t = tmpbSt X,
ConcSed avg = tmp5$ConcSed avg
)
# let op! het komt voor cdat je de max conc in het sediment niet uniek 1s. Kortom conc
# in sed neemt niet meer af!. Dan heb je meerdere regels in tmp6a. Dat geeft problemen.
# neem daarom de min. t uit tmpé6.
minTtmp6 <- data.frame (
t = min(tmpcast)
)
tmp6b <- (merge(x = tmpba, y = minTtmp6, by = "t", all = FALSE))
Emp¥ <= mergel(x=tmpbb, y=hyp dataset avgCone, by="t", all = FALSE)
Ctcsedmax <- data.frame (
t =tmp7$t,
ConcWl avg=tmp7$ConcWl avg,
ConcSed avg=tmp7$ConcSed avg.x
)
# c. berekenen van massa's in wl en sed op t =100 d en t= op moment max sediment conc.
Mt100 <- data.frame (
£t = Ct1008¢,

Mwl = (Ctl00$ConcWl avg*75000*0.000001),
Msed = (Ctl00$ConcSed avg*25000*0.000001),
Mtot = ((Ctl00$ConcWl avg*75000*%0.000001)+ (Ct100SConcSed avg*25000*0.000001))

)
Mtcsedmax <- data.frame (
t = Ctcsedmax$t,

Mwl = (Ctcsedmax$ConcWl avg*75000*0.000001),
Msed = (Ctcsedmax$ConcSed avg*25000*0.000001),
Mtot = ((Ctcsedmax$ConcWl avg*75000*0.000001)+ (Ctcsedmax$ConcSed avg*25000%0.000001))

)
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# 0. berekenen van ktot volgens m = m0 e (-ktot*t} en € = t 00cd - (b
# tb = Dbreakpoint (time at which decline starts)
# let op log in R is de natuurlijke logaritme (1ln)
if (ME10OSMtot < MtesedmaxSMtot) {
ktot = (log(Mt100$Mtot/Mtcsedmax$Mtot)) /- (Mt100$St-Mtcsedmax$t)
DT50overall = log(2)/ktot
}
if (Mt100SMtot >= MicsedmaxSMtot) {
ktot = (log(Mt1l00$Mtot/Mtcsedmax$Mtot)) /- (Mt100$St-Mtcsedmax$t)
DISOcverall = 100.0
}

afbraaksnelheid <- data.frame ( ktot becomes negative incase Mt100SMtot >=
t Mtesedmax - MtesedmaxSt, Mtcsed $Mitot
£ 100d = Mt100St, cseamaxsivitot.
mtot tcsedmax = Mtcsedmax$Mtot, In that case DegT50system (=DegT50overall)
mtot t100d = Mt100$Mtot, is set to 100 days

ktot = ktot,
DT50overall =DT50overall

# e. archiveren van dataset waarmee je de overall DT50 hebt bepaald

runnr <= paste ("run',formatC(i,wicdth =max(nchar(nrow(key )} , flag = "0") , sep=""}

dir.create (paste("../results/DT500verall/", runnr,sep = ""))

dir = paste("../results/DT500verall/", runnr,sep = "")

tmp = paste(ndrawssti lenameNcraw|1],".txt" sep = ¥

filename7 = paste(dir,tmp,sep = "/")

write.table(x = afbraaksnelheid, file = filename7, append = FALSE, quote = FALSE, sep =
" W, row.names = FALSE, col.names = TRUE)

# £. loop over het aantal startwaarden combinaties = per keer andere set startwaarden

for (k in 1:3){
if (k==1){ \
starteat=1 Loop over the number of sets of starting
?“?_gggmdt af?iaaki“e1?§i§§§g$ggveralh values used for fitting (n=3). So for each set of
Tnlf - e e starting values one fit with TOXSWA-PEST
if (k==2){
startcat=2
ini dt50wl <= 0.2*afbraaksnelheidSDI50overall
ini dt50sed <- 5*afbraaksnelheid$DT50overall
}
if (k==3){
startecat=3
ini dt50wl <- 5*afbraaksnelheid$DT50overall
ini dt50sed <- 0.2*afbraaksnelheid$DT50overall
}
# ini dt50wl en ini dt50sed mogen niet lager dan 0.1 of hoger dan 1000 worden
if (ini de50wl < 1)
ind dE50wl <= I
if (ini dt50sed < 1)
ini dt50sed <- 1
atat s (Gabmal - eke SOk -1 AL0E))
ind dtolwl <= 100
if (ini_dt50sed > 100)
ini dt50sed <- 100

Figure 10. Code in R-script for calculating the Degt50system to be used as initial value in the
fitting proceadure (initial value for DegT50water and DegT50sediment).
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= R Console

> repl wl 1 <- merge(x = repl wl, v = setl, by = "n", all = FALZE)
> repl wl 2 <- merge(x = repl wl, v = seti, by = "n", all = FALZE)
> repl sed 1 <- merge(x = repl sed, y = setl, hy = "n", 5ll = FAL3E]
> repl sed 2 <- merge(x = repl sed, y = seti, hy = "n", gll = FAL3E]
» repl wl 1

n L ConcWlNew Wwllew
11 0.5 0.0026765900 2.5
zZ 2 1.0 0.0255924200 2.5
303 3.0 0.3276710000 2.5
4 4 7.0 0.0253295000 2.5
5 5 14.0 0.0104673900 2.5
6 6 30.0 0.000Z164646 2.5
77 6e0.0 0.0050902300 2.5
8 8 100.0 0.0027337360 2.5
= repl wl Z

n ot ConcWlNew Wwllew

1 9 0.5 0.0057697440 2.5
2 10 1.0 0.1693434000 2.5
3 11 3.0 0.2049044000 2.5
4 12 7.0 0.0137836800 2.5
513 14.0 0.0264543000 2.5
6 14 30.0 0.0004121333 2.5
7 15 60.0 0.0145051000 Z.58
& 16 100.0 0.0002520970 Z.58
» repl sed 1

n t Conciediew WsedMew
11 0.5 0.025942520 4.545832
zZ 2 1.0 0.001500000 4.545832
303 3.0 0.013502650 4.545832
4 4 7.0 0,012773010 4.545832
5 5 14.0 0.007129172 4.545832
& 6 30.0 0.001500000 4.545332
77 60.0 0.000000000 O.000000
& 8 100.0 0.000000000 O.000000
*» repl sed 2

n £t Concledilew Wsediew

1 9 0.5 0.000000000 O,000000
2 10 1.0 0.022204690 4,545532
3 11 3.0 0.006597755 4.545532
4 12 7.0 0.066326990 4.,5455832
5 13 14.0 0.001500000 4.545832
6 14 30.0 0.000000000 O.000000
7 15 &0.0 0.000000000 O.000000
g ﬁs 100.0 0.0Z5254470 4.,545532
>

Figure 11. Data frames ‘repl wil_1°, repl wl_ 2, repl sed 1’ repl sed 2
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I R Console

o ———— replicate dataset with average concentrations —————————————-

hyp dataset avgConc <- data.frame |
t = repl wl 1%t,
ConeWl avg = 0.5%(repl wl 13ConeWlNew + repl wl Z§ConcWllNew),
Concled swy = D.S*(repl_sed_lSCDncSedNew + repl_sed_ZSCDncSedNew]

|

hyp dataset_avgConc
[ ConcWl avy Concled awvg

Vot o+ b+

1 0.5 0.0042231670 0.01E2971:260
2 1.0 0.0977172100 0.011552345
3 3.0 0.2662377000 0.010050:=201
1 7.0 0.0195565900 0.039550000
5 14.0 0.0154755450 0.004314556
& 30.0 0.0003142990 0.000750000
7 e0.0 0.00929476e50 O.000000000
g EDD.D 0.0015114165 0.012627235
>

[

Figure 12 Data frame containing per sampling time the average of the concentrations on that
sampling time
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i~ R Console

> #b. bepalen van tsedmax van hypothetische dataset met average concentrations (tijdstap w
> # replicate set 1
maxCsed <- data.frame|

T =1,

Conc3ed avy = max[hyp_dataset_angDncSCDncSed_avg]

I
tmpsS <- merge (x = hyp dataset svgCone, ¥ = maxCsed, by = "Conc3ed awvg"™, all = FAL3SE)

£100 <- data.frame |
t = 100
I
Ctlod <—- merge (x = hyp dataset avgConc, ¥y = t£l00, by = "t", 5ll = FAL3E)

tipta <- data.frame|
£t = tmpSit.x,
Concled avy = tmp5$C0ncSed_avg
I
# Let op! het komt woor dat je de max conc in het sediwent niet uniek is. Kortom conc
# in sed neewt niet meer af!. Dan hebh Jje meerdere regels in twpia. Dat geeft problemen.
# neem daarom de min. t uit tmpa.
minToopo <- data.frame |
£ = minitwp&adt)
I
tmpth <- (merge(x = twpéa, ¥ = wminTtmwpe, by = "', all = FALLIE])

thp? <- merge (x=twpth, y=hyp dataset svgConc, by="t", sll = FLL3E)

Ctesedmax <- data.frawme|
T =tmp7it,
CDncHl_avg=tmp?SCnncHl_avg,
CnncSed_avg=tmp7SCnncSed_avg.x
I
maxCsed
L Concded avy
11 0.03955
> Lmps
ConcZed avg t.x ConcWl_avg t.y
1 0.03955 7 0.01955659 1
= Zel100
Lt ConcWl avyg Concled avy
1 100 0.001511416 0O.0126Z724
> Lmpoa
L Concded avy
17 0.03955
> Lmpeh
L Concded avy
17 0.03955
> Lmp7
L Concded avg.x ConeWl avy Concled avg.y
17 0.03955 0.01955659 0.03955
> Ctosedmax
L ConcWl_avy Concled avy
1 ? 0.01955659 0.03955

R o SR S R T R R R R i R R I

Figure 13. Result of determining the sampling time with the maximum concentration of the dataset
from the dataset of the average concentration in the sediment (column ConcSedAvg in data frame
‘hyp_dataset_avgConc’

Tool to determine the coefficient of variation of DEGT50 values 27



[R——

> . herekenen van massa's in wl en sed op £t =100 d en t= op mowent dat je max

= sediment cone. hebt.

> Mel100 <- data.frame|

+ t = Ctloodt,

+ Mwl = (Ctl00§ConcWl swvg*7S000%0,000001) ,

+ Msed = (Ctl00%ConcSed svgt2S5000%0.000001),

+ Meot = [ (Ctl00%ConcWl svg®75000%0.000001) +(Ct100§ConeSed avg 2 5000%0.000001)

+ I

>
> Mtczedmax <- data.frame|

+ £t = Ctosedmaxit,

+ Muwl = [thsedmaxsCDncHl_avg*?SDDD*D.DDDDDIJ,

+ M=ed [thsedmaxsCDncSed_avg*ZSDDD*D.DDDDDIJ,

+ Mtot t[thsedmaxsCDncHl_avg*?SDDD*D.DDDDDlJ+tthsedmaxsCDncSed_avg*ZSDDD*D.DDDDDlJ
+
>

t Huwl Hzed Htot
1 100 0.0001133562 0.0003156509 0.0004290371
> HMtocsedmax
t Mwl H=zed Htot
1 r 0.001466744 0.00098575 0.002455494
-

Figure 14. Result of calculating mass in water layer, sediment en total water-sediment system on
sampling time t=100 days and the sampling time where the maximum sediment concentration is
found.

# d. berekenen van ktot volgens m = md e (-kKtot*t) en t = tl1l00d - th
# th = hreakpoint (time at which decline starta)
# let op log in B iz de natuurlijke logaritme (ln)

>

>

>

-

> if [(Mtl0D§Mtot < MtosedmaxiMtcot)

+ ktot = (logi(Mtclo0iMtot/MeocsedmaxiMeon) ) /- (Mcl008c-Mocsedmax it

+ DTS0overall = log(2)/ktot

+

> if [(Mtl00§Mtot »>= MtcsedwaxiMoot) §

+ ktot = (logi(Mtclo0iMtot/MeocsedmaxiMeon) ) /- (Mcl008c-Mocsedmax it

+ DTSO0owverall = 100.0

+

-

> afbraaksnelheid <- data.frame |

+ t_Mteosedmax = Ntocsedmwaxit,

+ t_100d = Mtioo§t,

+ mtot_tocsedwax = Mtosedmwax§Ntot,

+ mtot _ti100d = MtlO00§HMtot,

+ ktot = ktot,

+ DTS0overall =DTS0overall

+

> afbraaksnelheid
t_HNtesedwax t_100d mtot tosedmax mtot_ t100d ktot DTS0owverall
I i 100 0.002455494 0.00042590371 0.01875849 36.95111

-

fary

Figure 15. Result of the calculation of the DegT50system,/DegTb0overall
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2.5.3 Making the PEST input files

Figure 10 (part f) shows the code in the R-script for setting the initial parameter values for the
fitting procedure. Note that there are 3 sets of initial values. For each set in initial values (k =
3) PEST input files are made and a TOXSWA-PEST run is started.

Figure 16 shows the code in the R-script for reading/defining the template PEST input file and
fill in values for all variables (initial parameter values, observations and weight factors) in the
template PEST input file (FIT_TOXSWA.pst; see also Annex 3 for contents of this file).

Figure 17 shows the result (list ‘pst’) of running the part of the code of the R-script shown in
Figure 16. Figure 18 shows the FIT_TOXSWA.pst file created by running the code in the R-
script shown in Figure 16. Values in the list ‘pst’ are automatically filled in the template file of
FIT_TOXSWA.pst (see Annex 3 for the template file). All items between ‘<>' in the template file
of FIT_TOXSWA.pst are automatically replaced by the values given in the list ‘pst'.
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# copy all templates to directory work
files <- list.files(path = "../templates/PEST", full.names = TRUE)

non

file.copy(from = files, to = ".", overwrite = TRUE)

# read template (s)
Template tpl <- readLines(con = "400000007.tpl")

# aanpassen van de pst file

# 1. initiele waarden DT50 aanpassen --> moet DT50overall worden.

# omdat pars een list moet zijn (anders kan ik de functie writelInputFile niet gebruiken),
definieer ik

# de DT50wl en DT50sed apart; echter dezelfde waarde nl DT50overall wordt gebruikt

# afspraak --> 4 significate cijfers; is meest makkelijk te bereiken via scientific notation
en 3 digits

# voorbeeld: 6.552e-02 --> 4 significate cijfers (R maakt er overigs nooit 0.655e-03 van)
pst <- list( h
DT50wl = formatC(ini dt50wl, format = "f"), List of initial parameter
DT50sed = formatC(ini_ dt50sed, format = "f"),
WwlNewl formatC (tmp3$WwlNew[1l],digits=3, format = values .and values . of
WwlNew2 formatC (tmp3$WwlNew[2],digits=3, format = observations and weight
factors.

|
o

|
s

WwlNewl5 formatC (tmp3$WwlNew[15],digits=3, format = "

5 e
WwlNewl6 = formatC (tmp3$WwlNew[16],digits=3, format = "e"
WsedNewl = formatC (tmp4S$WsedNew([1l],digits=3, format = "e
WsedNew2 = formatC (tmp4S$WsedNew([2],digits=3, format = "e

WsedNewl5 = formatC (tmp4$WsedNew[15],digits=3, format = "
WsedNewl6 = formatC (tmp4$WsedNew[16],digits=3, format = "
obsl = formatC (tmp3$ConcWlNew[1l],digits=3, format = "e"),

)

e
obs2 = formatC (tmp3$ConcWlNew([2],digits=3, format = "e

obsl5 = formatC (tmp3$ConcWlNew[15],digits=3, format = "e")
obsl6e = formatC (tmp3$ConcWlNew[16],digits=3, format = "e")
obsl7 = formatC (tmp4S$ConcSedNew[1l],digits=3, format = "e")

obs31 = formatC (tmp4S$ConcSedNew[15],digits=3, format = "
obs32 = formatC (tmp4$ConcSedNew[16],digits=3, format = "

)

# read template(s) Read/define template PEST inputfile
FIT_TOXSWA.pst (Annex 3)

Template pst <- readLines(con = "FIT TOXSWA.pst")

writeInputFile (pars = pst, template = Template pst, con = "FIT TOXSWA.pst "),

Values from list ‘pst’ are filled in in FIT_TOXSWA.pst ( between
< >) See Annex 3)

Figure 16. Code in R-script for reading/defining the template PEST input file and fill in values for all
variables (initial parameter values, observations and weight factors) in the template PEST input file
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—

I= R Console

+

» pst

$DTS0wWl

[1] "™36.9511"

$DTEO=ed
[1] ™3A.9511"

$WwllNewl
[1] ™2.500e+00"™

$Wwllewz
[1] ™2.500e+00"™

johsz3
[1] fO.000e+00%

johszg
[1] fO.000e+00%

joha2s
[1] fO.000e+00%

johsie
[1] M2.ZZ20e-02"

johsz2?
[1] ™"&.595e-03"

johsZs
[1] ME.633e-02"

johsz9
[1] ™1.500e-03"

foha30
[1] fO.000e+00%

joha3l
[1] fO.000e+00%

johasz
N [1] "m2.525e-02"

Figure 17. Result (list pst) of running the part of the code of the R-script shown in Figure 16 >List
of initial parameter values and values of observations and weight factors
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Jil I;'IIII'IIIlIDIIII|III2IE|IIII|IIIEII:lllllllll4II:|IIII|III5II:|IIII|IIIE‘IDIIII|III?II:|IIII|II

U lpct
i * pomtrol data

Z| ¥ restart estimation
iz 3210 2

] 51 4 single point 1 0 0O

Jar ES.0 Z.0 0.4 0.03 10
T3.0 3.0 0.001

luly 0.1
330 0,001 5 3 0.01 3
w1 11
1 * group definitions and derivatiwve data
1 D50 relative 0.0l 0.00001 always_3 Z.0 best_fit
1 * parameter data
1% At B0l none relatiwve 365.9511 o.1 looo.0 D50 l.00 oQO.o00 1
1% dr50sed none relatiwve 36_.3511 0.1 1l000.0 Dt 50 l.00 o0.00 1
16 * pghserwation groups
17 group 1
1% group 2
13 * phserwation data
i oghsl Z.877e-03 Z.500e+00 group 1
il obsz Z.5E9e-0Z Z.500e+00 group_1
i ohs3 3.277e-01 Z.500=+00 group 1
i obhs4d Z.533e-0Z Z_500e+00 group_1
it obst 1.047e-02 Z.500e+00 group_1
5 ohse Z.165=-04 Z.500=+00 group 1
i obs7 L.0%0e-03 Z_500e+00 group_1
i? obss Z.734e-03 Z.500e+00 group_1
% oghs3 L.770e-03 Z.500=+00 group 1
i3 agbs10 1.698e-01 Z_E00e+00 group_1
M obs11 Z.049e-01 Z.E00e+00 group_1
3l ghslz 1.378e-02 Z_.E00e+00 group 1
3 obsl3 7.648e-0Z Z_E00e+00 group_1
2 obsl4d 4. 1Z21le—04 Z.E00e400 group_1
% ghs1E 1.421e-02 Z_.E00e+00 group_ 1
3% obsle Z.891le-04 Z_E00e+00 group_1
2 obsl7? Z.594e-0Z 4. Bd6e+00 group_Z
2 ohsle 1.500e-03 4. E46=+00 group Z
3 ogbsla 1.3E80e-0Z 4 _EdEe+00 group_F
M obszZ0 1.277e-0Z 4. Bd6e+00 group_Z
W ohsZ1 7.129e-03 4. E46e+00 group Z
i ohsEE 1.E00e-03 4_Edeet+00 group_2
i obhsZ2 0.000e+00 0.000e+00 group_Z
42 ohsZd 0.000e+00 0.000e+00 group Z
i obhsZE 0.000e+00 0.000e+00 group_Z
5 obhsZE Z.2EZ0e-0Z 4. Bd6e+00 group_Z
3 ohsZ7 &.5958e-03 4. 546e+00 group I
7 obszZE &.633e-0Z 4. L5d6e+00 group_Z
# obhsz9 1.500e—-032 4. Bd6e+00 group_Z
43 oh=320 0.000e+00 0.000e+00 group I
50 obs3l 0.000e+00 0.000e+00 group_Z
5l obs3z2 Z.525e-02 4. 546e+00 group 2
58 * model command line
52 RUN_TOXSWA.BAT
54 * model input/output
5% 400000007 _tpl 400000007 .t£xw
5 readoutpl.ins 400000007 . cwa
57 readoutpZ. ins 400000007 . cwa
5 readoutp? . ins 400000007 .51
8 readoutpd.ins 400000007 .csl

Figure 18. FIT_TOXSWA.pst created by running the code in the R-script shown in Figure 16. Values
in the list pst’ are automatically filled in template file of FIT_TOXSWA.pst (see Annex 3 for template
file).
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2.5.4 Running PEST

Figure 19 shows the code in the R-script for running PEST. The command for running PEST is
‘pest.exe FIT_TOXSWA.pst'. In case of running the R-script on the Alterra Grid PEST should be
called by a batch file.

# PEST runnen
# PEST runnen vanuit R gaat alleen als je in de batch file RunPest.bat

# letop | show.output.on.console altidd op FALSE zetten, want anders wWerkt het
niet!
syetem(command = ‘'runpest.bet', weit = TRUE, sShow.output.cn.console = [FALSE,

invisible = FALSE)

# system(command = "pest.exe EIT TOXSWA.pst!,  show.output.on.consele = EALSE,
invisible = TRUE)

Figure 19 Code in R-script for running PEST.

2.5.5 Extracting the needed output from the PEST *.rec output file

Figure 22 shows the code in the R-script for extracting needed information out of PEST output
file FIT_TOXSWA.Rec.

oFIT_TOXSWA.rec is given a name: recFile

_recFile <- file("FIT TOXSWA.rec", "r")

o Content of FIT_TOXSWA.rec is read until the line:

value lower limit upper limit"

eNext 5 lines are read (= a table) and put in data frame ‘dat’ (see Figure 20 and Figure 21
dat <- read.table(file = recFile, as.is = TRUE, header = FALSE, sep = "", quote =
""", dec = ".", nrows = 5, row.names = 1)

o Content of hypdat.rec is read until the line:

” Objective function ----- >

eRead an empty line

dummy <- readLines(con = recFile, n = 1, ok = TRUE)

eRead the line containing the value of the object function (phi)
tmp <- read.table(file = recFile, as.is = TRUE, header = FALSE, sep = "", quote =
"" dec = ".", nrows = 1, row.names = 1)

e Content of hypdat.rec is read until the line:
S

” Eigenvalues -----

eRead an empty line

dummy <- readLines(con = recFile, n = 1, ok = TRUE)

« Read the line containing the values of the eigen values
tmpE <- read.table(file = recFile, as.is = FALSE, header = FALSE, sep = "", quote
= """, dec = ".", nrows = 1)

ePut all information (true, initial and fitted values of parameters, including 95% confidence
interval, object function and eigen values of the fit) in a data frame and write the contents
of the data frame to a csv file (see Figure 22 for code and Figures 23 and 24 for result).
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I R Console

> # benodigde uitwvoer uit FIT TOZ3WA.rec halen en wegschrijven naar een csv bestand
> recFile <- £ile("FIT TOXIWAL.rec”, "r')
> # lees de ¥.rec file totsan de regel: ™ value lower limit
> TmpReadl <- readlines.mwvbh | con=recFile,n=-1, ok=TRUE, ECOF=" wvalue
-
> # leezs rest wan het bestand in (masar Z regels: nrow = 2]
Frdatsssipeadivablelfiler=arecEile; fasiisy=ATRUE: Hegderc:=sFRLIE; iSepr=atr glogsi =,
+ deci =ttt Hrowsy =42 Towinainesi =41
= dat 1.

VZ V3 Wi

dc50wl 36.9511  -75.7477 149.65

dcS50sed 36.9511 -350.6680 424,57

= # wasrde object fuction uit *.rec halen
> # leez de #.rec file totaan de regel: "Chjective function ————- Sl
> # lees daarna eerst een lege regel

> TwpRead2 «- readLines.wwh (| con=recFile,n=-1, ok=TRUE, EOF="Chbjective function —-—-——- =M
> dummny <- readlLines(con = recFile, n = 1, ok = TRUE)

> # lees de volgende regel mwet dasr in de wasrde wvan de object function

>
+
>

timp <— read.table(file = recFile, a=.is = TRUE, header = FAL3E, sep = "7, guote = "™,
cepE=atnity SHroirsi=E)

tmp 2.

V1 v W3 V4 V5 Vo VT VS va
1 Z3uw of sguared weighted residuals (ie phi) = 0.8248
> TwpReadi <- readlLines.wvh( con=recFile,n=-1, ok=TRUE, EOF="Eigenvaluss —--——- =M
> duminy <—- readlLines(con = recFile, n = 1, ok = TRUE)
= # lees de volgende regel met dasr in de wasrde van de eigenvalues
¥rempEREireadd tabhiledfilel =SrecRiilel Ssiiisy=SFELSE; Hegder: =SFALSE; Septy=aittt igliogel=mn:
+ depE=atnity Hrowsi =S
> twpE

Vi vz 3.

1 15304 37094
>

upper limit™

lower limit upper limit™)

Figure 20. 1. Data frame ‘dat’ containing op each parameter the fitted value (V2), lower boundary of the 95 percentile confidence interval (V3) and the upper
boundary of the 95 percentile confidence interval (V4). 2. Data frame tmp containing the value of the object function (V9). 3. Data frame tmpE containing the

values of the eigen values (V1. dt50wl, V2:dt50sed).
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AKOM=104WSsystem 1 workAFIT_TOXSWA. rec]

w  Format Column Macro  Advanced  Window Help
14 W bin o N B DE

| DIIII'III1IDIIII|III2II:IIIII|III3II:IIIII|III4II:IIIII|IIISIDIIII|IIIEIDIIII|III?II:IIIII|III8II:IIIII|III
‘ £27 OPTIMISATION RESULTS
23
i29
40 Parameters ----- =
41
i4l Darameter Estimated 9E8% percent confidence limits
iq2 walue lower limit upper limit
¢ ALEOwl 36_.9511 757477 1459 _&50
45 ArBlsed 36_.9511 —-350.668 474 570
46
4 Note: confidence limits provide only an indication of parameter uncertainty.
2 They rely on a linearity assumption which may not extend as far in
i41 parameter space as the confidence limits themselves - see PEST maraal.
50
8l gee file FIT_TOXSWA sen for parameter sensitivities.
igE
i82
84 Dhservations ----- =
i85
i56 Ohservation Measured Calculated Residual Teight Group
57 wvalue wvalue
i58 ghsl Z_&677000E-03 2_639018E-0z -9_371318E-0Z2 z.500 group_1
i8) ghs? Z_E5E9000E-02 2_430350E-02 -&_871350E-0Z2 z.500 group_1
B0 ohs3 o.3z7700 g8_81461ZE-02 0. 233554 z.500 group_1
{6l oh=d Z_.533000E-02 7.884449E-02 -5_351449E-0Z2 z.500 group_1
iEi ghshE 1.047000E-02 6_487781E-02 -L5_4z0781E-0Z2 z.500 group_1
{62 ohsg 2. 165000E-04 4_E13011E-02 -4 E591361E-0Z2 z.500 group_1
ifd ghs? L _0%0000E-03 £.434980E-02 -1_985980E-0Z2 z.500 group_1
iE5 oh=8 Z.734000E-03 1.149388E-02 -8_759880E-03 z.500 group_1
iEE ohs9 L_770000E-03 2_639018E-02 -9 _0&6Z018E-0Z2 z.500 group_1
(Y obs10 0.1l&a3=200 2_430350E-02 7. E43850E-0Z z.500 group_1
i3 ohs1l 0. zo04300 g8_81461ZE-02 0.11e754 z.500 group_1
i) ohs1Z 1.378000E-02 7.884449E-07 -6 E06449E-0Z z.500 group_1
M oghs13 Z.648000E-02 6_487781E-02 -3_813781E-0Z2 z.500 group_1
il ohsl4 4_1z1000E-04 4_E&13011E-02 -4 E571801E-0Z2 z.500 group_1
i1 oghslE 1.481000E-02 Z£.4%4980E-02 -1_013980E-0Z2 z.500 group_1
i1 aghsle Z_.891000E-04 1.149388E-02 -1_.1z0478E-0Z2 z.500 group_1
i1t ohs17 Z_.594000E-0z2 S_024737E-03 1.721E5Z0E-02 4_ EdE group_2Z
15 ohsls 1.E500000E-03 1.150649E-02 -1_000&64%E-0Z2 4_ EdE group_2Z
16 ohs19 1.350000E-02 1. 912z54E-02 -5 _&6ZZE540E-03 4_ EdE group_2Z
i1 absz0 1.z77000E-02 Z_.650Z64E-0z2 -1_373264E-0Z2 4_ EdE group_2Z
i1 ohszl 7_1lz9000E-03 3.1%1926E-02 -Z_4790Z6E-0Z2 4_ EdE group_2Z
i1 oghszE 1.E500000E-03 3_E37878E-0z -3_0878Y8E-0Z 4_ EdE group_2Z
0 ghs23 o_ooooo £_.E238384E-02 -Z_Z38384E-0Z2 o.ooo group_2Z
il ghszd o_ooooo 1.141485E-02 -1.141485E-0Z2 o.ooo group_2Z
it ghszh o_ooooo g_024797E-03 -8_0z47397E-03 o.ooo group_2Z
i) ohszE Z_2z0000E-02 1.15064%E-02 1._089351E-02 4_ EdE group_2Z
it ghs27 &_598000E-03 1. 912z54E-02 -1_.z2E5z454E-0ZF 4_ EdE group_2Z
i85 ohszs &_E633000E-02 Z_6E0ZE4E-0Z 3_9BEVIEE-0Z 4_ EdE group_2Z
6 ghsz9 1.E500000E-03 3.1%1926E-02 -3 0419z26E-0Z2 4_ EdE group_2Z
Y abs30 o_ooooo 3_E37878E-0z -3 z2378YBE-0OZ o.ooo group_2Z
i3 ghs3l o_ooooo £_.E238384E-02 -Z_Z38384E-0Z2 o.ooo group_2Z
i) ghs3Z Z_EzZE0O00E-0Z 1.141485E-02 1.383E518E-0Z 4_ EdE group_2Z
40
i1 gee file FIT_TOXSWA res for more details of residuals in graph-ready format.
id:
i12 gee file FIT_TOXSWA seo for composite chservation sensitiwities.
idd
45
a

Ln 1, Cal. 1, CO

Figure 21A. Part of the hypdatrec (PEST output file). Note that the fitted values and the 95%
confidence limits correspond with the values in Figure 20.
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I DIIII|III1II:IIIII|III2IDIIII|III3II:IIIII|III4IDIIII|III5IDIIII|IIIEIDIIII|III?IDIIII|III8II:|IIII|I
6 ghjective function ----- =
7 ZSum of squared weighted residuals (ie phil = 0_8248
% Contribution to phi from observation group "group 1" = 0.7177
3 Contribution to phi from observation group "group 2" = 0.1071
g
3l Correlation Coefficient ----- =
i Correlation coefficient = 0_3848
2
¢ fnalysis of residuals —-—---- =
5 2411 residuals:-
ELL Number of residuals with non-zero weight = 27
ELE Mean walue of non-zero weighted residuals = -z . 3790E-0Z
g Maximum weighted residual [obserwvation "obs3"] = ([0.E53g89
g Minimum weighted residual [obserwvation "obsl"] = -0.2343
210 Standard wariance of weighted residuals = 3.2991E-0Z
EAR S Standard error of weighted residuals = 0.18ls
BN MNote: the above wariance was obtained by dividing the objectiwve
12 function by the nuwber of system degrees of freedom {(ie. number of
il4 observations with non-zero weight plus mamber of prior information
E articles with non-zero weight minus the number of adjustable paramsters.)
216 If the degress of fresdom is negative the divisor becomss
Ly the number of chservations with non-zero weight plus the numher of
E prior information items with non-zero weight.
#13  Pesiduals for obserwvation group "group 1":-
20 MNumber of residuals with non-zero weight = 1&
1 Mean walue of non-—zero weighted residuals = -Z.7160E-0Z
EE Maximum weighted residual [observation "ob=s3"] = 0.5983%
2z Minimum weighted residual [observation "ob=sl"] = -0.23243
i "Wariance" of weighted residuals = 4.45854E-0Z
EE "Standard error" of weighted residuals = 0.211%
LB MNote: the ahowe "variance" was obtained by dividing the sum of scuared
B residuals by the numher of items with non-zero weight.
#2%  Pesiduals for obserwvation group "group Z":-
23 MNumber of residuals with non-zero weight = 11
20 Mean walue of non-—zero weighted residuals = -1.8888E-0Z
EEA N Maximum weighted residual [observation "obsz2g"] = 0.12l1
B Minimum weighted residual [observation "obsz2E"] = -0.1404
ar2 "Wariance" of weighted residuals = S_7385E-03
i "Standard error" of weighted residuals = S.38684E-0Z
Bl MNote: the ahowe "variance" was obtained by dividing the sum of scuared
2r6 residuals by the numher of items with non-zero weight.
227
i Parameter covariance matrix --—--- =
2x3 dr 50wl defd=ed
240 dr 50wl 2993, -7Eaa.
4l drf0sed -7Ea8. 2. E405E+04
24f
24! Parameter correlation cosfficient matrix ----—- =
4 dr 50wl defd=ed
4% de B0wl 1.000 -0.737z
246 drL0szed -0.737E 1.000
247
4% Normalized eigenvectors of parawmeter covariance matrix ----—- =
243 Vector_l Vector_Z
250 de Bowl 0.376l1 -0.Z17z
351 drf0sed 0.Z17& 0.376l1
258
%! Eigenvalues --—---— =
5 1z04. 2.7094E+04
ol

Ln 328, Cal. 1, €O

Figure 21B. Part of the FIT_TOXSWA.rec (PEST output file). Note that the value of the object
function and the values of the eigen values correspond with the values in Figure 20.
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# benodigde uitvoer uit FIT TOXSWA.rec halen en wegschrijven naar een csv bestand
recFile <= file ("EIT TOXSWA.recl, "rl)

# lees de volgende regel met daar in de waarde van de object function

# stop de data in een dataframe
recResult <- data.frame (

# lees de *.rec file totaan de regel: " value lower

upper | mit"

ImpRead] <- readlines.mvb( con=recki e, n-—1, Ok=IRUE, FOF=T"

_ower mit upper imit)

# ees rest van het bestand in (maar 2 regels: nrow = 27}

dat < read.table(file = recrl e, as.i8 = TRUE, header = FALSE, sep = "' cguote = "4,
deec = ".", nrows = 2, row.names = 1)

# waarde object fuction uit *.rec halen

# lees de *.rec file totaan de regel: "Objective function ----- >"

# lees daarna eerst een lege regel

TmpRead2 <- readLines.mvb( con=recFile,n=-1, ok=TRUE, EOF="Objective function ----- >

dummy <- readLines(con = recFile, n = 1, ok = TRUE)

tmp <- read.table(file = recFile, as.is = TRUE, header = FALSE, sep = "", quote = "",
deec = ".", nrows — 1)

TmpReeds < readl nes.mvb( consreckile, n= |, ok=TRUE, ECk=""Kigernva ues SW)

dummy <- readLines(con = recFile, n = 1, ok = TRUE)

# lees de volgende regel met daar in de waarde van de eigenvalues

fmpk <~ read.table(file = rechii e, as.1s = FALSH, header = FALSE, sep = "', giicote = 8,
dec = ".", nrows = 1)

closel(recPile] & recfile s Uiten want e hebt hem niet meer nodig

runnr <- paste("run", formatC(i,width =max (nchar (nrow(key))), flag = "0") Sep="1)

drawnr <- paste("draw",formatC(j,width =max(nchar (nrow(ndraws))), flag = "0") ,sep="")

limit

value

nrun= runnr,

ndraws = drawnr,
stertcat=stertcat,

true dt50wl = key$dt50wl[i],

ini dt50wl = formatC(ini_dt50wl,
fitted de50wl = dat[1,1],

95% confidence interval,

format = "f"),

Put all information (true, initial and
fitted values of parameters, including
object

lower limit dtsOwl = dat[il
upper limit dts0wl = dat[1
true dt50sed = key$dt50sed
ini_dt50sed =
fitted dt50sed = dat[2,1],
lower limit dt>0sed = dat]
upper limit dt50sed = dat]|
object function = tmp$Vvo,

Eigenval dt50wl = tmpES$VI,
EigenVal dt50sed = tmpESV2

write.table(x = recResult, file

col.names=FALSE, sep=",")

formatC(ini dt50sed,

function and eigen values of the fit)
in a data frame and write the
contents of the data frame to a text
file

121,
31,
[il,

format = "f"),
2p 215

213]1

= output, append = TRUE, quote = FALSE, row.names = FALSE,

} combinations with starting val

} Close for loops over nrow(key) (humber of parameter combinations, ndraw, and k (number of

ues)

Figure 22. Code in R-script for extrac
FIT_TOXSWA.Rec

Tool to determine the coefficient of variation of

ting needed information out of PEST outout file

DEGT50 values 37




I R Console E

> runnr <- paste"run®, formatC (i, width =max (nchar inrowikey))), flag = 0" , sep="™")
> drawnr <- paste("draw",formatC(j,width =max (nchar (nrow(ndraws))), flag = "0") ,sep=""]
> # ztop de data in een dataframe
recBEesult <- data.frame |
nrun= runnr,
ndraws = drawnr,
startoat=startoat,
trus dtsS0wl = keyidtS0wl[i],
ini dei0wl = formatC(ini dtS0wl, format = "£7),
fitced dcsowl = dat[1,1],
lower limit_ dt30wl = dat[1,2],
upper limit_dt50wl = dat[1,3],
true_dtSlsed = keyidtSO0sed[i],
ini_dt50sed = formatC{ini_dts0sed, format = "f£"),
fitted deSlsed = dat[2,1],
lower limit dcS0sed = dac[Z,2],
upper limit deS0sed = dat[zZ,3],
object function = tmpive,
EigenVal dcS0wl = tmpE3VL,
EigenVal dcS0zed = tmpESVz
)

write.table(x = recBesult, f£ile = output, append = TRUE, cquote = FALL3E, row.names = FALLSE, col.names=FLLSE, sep=",")]

R S S e S e T T T T i S

recResult
nrun ndraws startecat true_deS0wl ini deS50wl ficced deS50wl lower limit_de50wl upper_limit_deo50wl true_dcS50sed ini_deSO0sed
1 runzt53 drawdl 1 E0. 65387 36.9511 36.9511 -75.7477 149,65 E0.65387 36.9511
fitted dcS0sed lower limit dcSOsed upper limit_deS0sed object _function EigenWal deS0wl EigenVal drS0sed

1 36,9511 —350.668 424,357 0.58248 1304 37094

Figure 23. Result of data frame recResult

E:. RecResult.csv

DB

A B C D E F G H | J K L M i ] P Q "B
1 [filename  drawnr startcat  true dtSOwini_dtS0wl fitted dtS0:lower limit upper_limiltrue dtS0s ini_dtS0seditted dta0 lower limit upper_limil phi Eigenal 1Eigenal_dt50sed 3
| 2 [run253  drawd 1 8065387 369511 369511 757477 149.65 50065357 36.9511 369511 -350.668 42457 0.8248 1304 37094
=1

Figure 24. Part of the *.csv file to which the information in data frame recResult is written
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3 Grid computing; batch processing for DegT50 tool

3.1 Stepl

In this step the input files for the PEST runs are prepared (Annex 4). The input files will be
generated with TOXSWA for all defined runs for sediment and the water layer as well. The files
will be numbered starting with 1. The numbering has a fixed format, so the first numbers are
proceeded with zeros depending on the total run numbers. This means that for 400 run
numbers the first number will be run001.csv. The files will be stored in a shared folder so the

application can pick up the right file. The structure of the shared folder looks like:

KOM1
WSsystem1
Sediment
RunO01.csv
I':?.L.JH400.CSV
Waterlayer
Run0O01.csv
I.?.L.m400.csv
KOM10
Etc.
3.2 Step 2

In this step the application for a run with PEST and TOXSWA is described. This application

directory will be zipped for processing on the grid.

The file structure for the runs is shown below.

<Root>
\ bin
\ errors
\ results \ DT50overall
\ hypothetical_observations\sediment\outputLognormal
\ hypothetical_observations\sediment\outputTOXSWA
\ hypothetical_observations\waterlayer\outputLognormal
\ hypothetical_observations\waterlayer\outputTOXSWA
\ PEST
\ templates \ PEST
\work

The output files of TOXSWA will be generated in the root folder.
Executables are located in the bin directory.
Input files for PEST en TOXSWA are located in results\TOXSWA directory.

Tool to determine the coefficient of variation of DEGT50 values
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3.3 Step 3

The final step is the actual run on several grid computers. For this process a script for the
grid software CONDOR is written to send all the essential files to the grid computers en get
the final results back (Annex 4). The input file are shipped with a zip file and will be unzipped
on the grid computers. After the run is completed the output files are zipped again and send
back to the submit computer (Annex 5). Each zip files is numbered with a unique run number.
The runs are executed with some modifications to the original Part_2.R script (Annex 6).

3.4 Step4

In this step (Annex 7) the result files are processed to get a summary file of all the result files
of the individual result files. This script search all files the numbered zip files from the grid
computer and extract these to a new output location. The output files in the zip files have a
numbered file like RecResultXX.csv (XX = run number), see Figure 25. After that all result files
of PEST (located in the PEST subfolders) are put together to one result file:
‘RecResultSummary.csv' The individual results for each draw and start category are located in
‘startcatl’, ‘startcat 2’ and ‘startcat 3'.

=1 1] wakersedirmentstudy

=l ) stepl_BS

|2 inputdata
= I [algh
[ R = )
B30
=1 ) resules
= ) PEST
[=1 ) run001

= 1) drawl
| starkcatl
| startcatz
| startcats

= !
=1 ) resules
= ) PEST
[=1 ) run001
= 1) dramz
| starkcatl
| startcatz
| startcats
=z
i
=4

Figure 25. Folder structure used for storing the outout files
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Annex 1 Contents of time.csv

E3 Microsoft Excel

! Fle Edit Wew Insert Formatk  Tools  Daka  Window  Help

TN RERE = RN - NN AR RR R

M4k M time
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Annex 2 Lognormal program in FORTRAN

Water layer

! Mechteld ter Horst

! Goal: Bepalen van random waarden voor c*wat en c*sed,ave op basis van

! een lognormale distributie. Nodig voor het 'water-sediment paper'

! De functies uit de volgende module van Jos Boesten zijn in dit programma
! opgenomen: 2008.09.20 module random numbers.f90

! function lognormal av(average,cv) wordt gebruikt.

! input: average = c*wat of c*sed of t(i) = uitvoer uit TOXSWA

! CV = 5%; hier als fractie dus 0.05 (verantwoording zie paper).

! 2 versies: 1 voor de waterlaag en 1 voor het sediment (vanwege verschil
! in LOD waarde)

! version 9 Oktober 2009

!

!

!

!

Let op ongetransformeerde c*wat / c*sed,ave en CV
gebruiken als invoer (dus niet de log van...).
Dit programma is alleen voor de waterlaag!

PROGRAM LogNormal WS waterlayer

use random_numbers

implicit none

! declaraties

real :: time, cv, weegfac,cwatini

real :: cTOXSWA,LODwat,cTOXSWAprev, HypObsPrev, nobs
integer :: nmetingen, i,nreplicates, j, k, obstot

real, allocatable :: HypObs(:), tijd(:)

nmetingen = 8

nreplicates = 2

obstot = nmetingen*nreplicates

! cwatini in g/m3 (voor weegfactor)
cwatini = 100E-3

! LODwat = 0.1 microgram/L

! LODwat = 0.0001 g/m3

LODwat = 1.0E-4

! open de benodigde input/output files
OPEN(11,FILE="inputwl.txt',status="unknown')
OPEN (12, FILE='cv_wat.txt',6 status='unknown')
OPEN (13, FILE="outputwl.txt', status="unknown"')

! lees header van de 2 inputfiles
read (11, *)

read (12, *)
! schrijf header van de uitvoer file
write (13, '(a)'") ' t c_hyp-obs weegfactor'

read (12,*) cv

lees regel voor regel input.txt en bepaal per regel de random gegenereerde
concentratie via trekken uit een log normale verdeling

gebruik de functie lognormal av(average,cv)

inlezen ongeformatteerd doen, want format Conc is niet overal gelijk.

voor dit paper 8 metingen dus 8x inlezen, lognormal berekenen en wegschrijven
eerst aantal observaties (=metingen - metingen waar c=0) bepalen

is nodig voor het berekenen van de weegfactor

Waarden HypObs in array trappen en zo onthouden

allocate (HypObs (obstot))

allocate(tijd(obstot))
k=0
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nobs = 0

do j = 1, nreplicates
close (11)
OPEN (11,FILE="inputwl

.txt',status="unknown')

! lees header van input.txt

read (11, *)
do i = 1, nmetingen
k = k+1
read (11, *) time, cTOXSWA
tijd (k) = time
! als cTOXSWA is nul dan HypObs = 0
if (cTOXSWA .lt. 1.0E-12) then
HypObs (k) = 0.0
else
HypObs (k) = lognormal av (cTOXSWA,cv)
end if
if (i .eqg. 1) then
HypObsPrev = HypObs (k)
end if
if (HypObs (k) .lt. LODwat .and. HypObsPrev .gt.
HypObs (k) = 0.5*LODwat
nobs = nobs + 1
else if (HypObs (k) .lt. LODwat .and. HypObsPrev
HypObs (k) = 0.0
nobs = nobs
else
nobs = nobs + 1
end 1if
HypObsPrev = HypObs (k)
end do
end do

! bepalen weegfactor en wegschrijven

! let op TOXSWA schrijft uitvoer 7 significant weg.

! hypothetische metingen moet niet nauwkeuriger zijn dan
|

TOXSWA uitvoer!

k=0
do j = 1, nreplicates
close (11)
do i = 1, nmetingen
k = k+1
if (i .eq. 1) then
HypObsPrev = HypObs (k)
end 1if
if (HypObs (k) .lt. LODwat .and. HypObsPrev .gt.
weegfac = 1.0/ ((sgrt (nobs)) *cwatini)
else if (HypObs (k) .lt. LODwat .and. HypObsPrev
weegfac = 0.0
else
weegfac = 1.0/ ((sgrt (nobs)) *cwatini)
end if

! let op TOXSWA schrijft uitvoer 7 significant weg.
! hypothetische metingen moet niet nauwkeuriger zijn dan

! TOXSWA uitvoer!

write (13, '(£6.1,

2e20.7)")

tijd(k), HypObs (k),

HypObsPrev = HypObs (k)

end do
end do
close (11)
close (12)
close (13)

end program LogNormal WS waterlayer
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Sediment

Mechteld ter Horst

Goal: Bepalen van random waarden voor c*wat en c*sed,ave op basis van
een lognormale distributie. Nodig voor het 'water-sediment paper'

De functies uit de volgende module van Jos Boesten zijn in dit programma
opgenomen: 2008.09.20 module random numbers.f90

function lognormal av(average,cv) wordt gebruikt.

input: average = c*wat of c*sed of t(i) = uitvoer uit TOXSWA

CV = 5%; hier als fractie dus 0.05 (verantwoording zie paper).

2 versies: 1 voor de waterlaag en 1 voor het sediment (vanwege verschil
in LOD waarde)

version 9 Oktober 2009

Let op ongetransformeerde c*wat / c*sed,ave en CV
gebruiken als invoer (dus niet de log van...).
Dit programma is alleen voor het sediment!

PROGRAM LogNormal WS sediment

use random_numbers

implicit none

! declaraties

real :: time, cv, weegfac, csedHypmax, nobs
real :: cTOXSWA,LODsed, cTOXSWAPrev, HypObsPrev
integer :: nmetingen, i, j, nreplicates,obstot, k
real, allocatable :: HypObs(:), tijd(:)

nmetingen = 8

nreplicates = 2

obstot = nmetingen*nreplicates

LODsed =3 microgram/L = 3E-3 g/m3

LODsed = 3.0E-3

open de benodigde input/output files

OPEN(11,FILE="inputsed.txt', status="unknown')
OPEN (12, FILE="'cv_sed.txt',status="unknown'")
OPEN (13,FILE="outputsed.txt',status="unknown')

lees header van de 2 inputfiles

read (11, *)
read (12, *)

schrijf header van de uitvoer file

write (13, '(a)') ' t c_hyp-obs weegfactor'

read (12,*) cv

lees regel voor regel input.txt en bepaal per regel de random gegenereerde
concentratie via trekken uit een log normale verdeling

gebruik de functie lognormal av(average,cv)

inlezen ongeformatteerd doen, want format Conc is niet overal gelijk.

voor dit paper 8 metingen dus 8x inlezen, lognormal berekenen en wegschrijven

eerst aantal observaties (=metingen - metingen waar c=0) bepalen
is nodig voor het berekenen van de weegfactor
Waarden HypObs in array trappen en zo onthouden

allocate (HypObs (obstot))
allocate(tijd(obstot))

k=0

nobs=0

do j = 1, nreplicates
close (11)

OPEN(11,FILE="inputsed.txt', status="unknown')
! lees header van input.txt

read (11, *)
do i = 1, nmetingen
k = k+1

read (11, *) time, cTOXSWA
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tijd(k) = time
! als cTOXSWA is nul dan HypObs = 0
if (cTOXSWA .lt. 1.0E-12) then

HypObs (k) = 0.0
else

HypObs (k) = lognormal av (cTOXSWA,cv)
end 1if

if (i .eg. 1) then
HypObsPrev = HypObs (k)
end 1if

if (HypObs (k) .lt. LODsed .and. HypObsPrev .gt. LODsed) then
HypObs (k) = 0.5*LODsed
nobs = nobs + 1
else if (HypObs (k) .lt. LODsed .and. HypObsPrev .lt. LODsed) then

HypObs (k) = 0.0
nobs = nobs
else
nobs = nobs + 1
end 1if
HypObsPrev = HypObs (k)
end do
end do

! bepalen van csedmax
k=0
csedHypmax = 0.0
do j = 1, nreplicates
do i = 1, nmetingen
k = k+1
if (HypObs (k) .gt. csedHypmax) then
csedHypmax = HypObs (k)
end 1if
end do
end do

bepalen weegfactor en wegschrijven

let op TOXSWA schrijft uitvoer 7 significant weg.
hypothetische metingen moet niet nauwkeuriger zijn dan
TOXSWA uitvoer!

k=0
do j = 1, nreplicates
do i = 1, nmetingen
k = k+1

if (i .eqg. 1) then
HypObsPrev = HypObs (k)
end if

if (HypObs (k) .lt. LODsed .and. HypObsPrev .gt. LODsed) then
weegfac = 1.0/ ((sgrt (nobs)) *csedHypmax)
else if (HypObs (k) .lt. LODsed .and. HypObsPrev .lt. LODsed) then
weegfac = 0.0
else
weegfac = 1.0/ ((sgrt (nobs)) *csedHypmax)
end if
! let op TOXSWA schrijft uitvoer 7 significant weg.
! hypothetische metingen moet niet nauwkeuriger zijn dan
! TOXSWA uitvoer!
write (13, '(f6.1, 2e20.7)') tijd(k), HypObs(k), weegfac

HypObsPrev = HypObs (k)
end do

end do

close (11)

close (12)

close (13)

end program LogNormal WS sediment
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module random numbers

module random numbers
! version of 20 Sep 2008

contains

real function normal (average,sd)
! purpose: generate random numbers of normal distribution

version: 1.3
date: 21 Sep 2008

! tested against analytical cpdf 26 August 2008
implicit none

real, intent(in) :: average,sd
integer idum
logical :: first=.true.

if (first) then
idum=seedgenerator ()
first=.false.
endif
normal = average + sd * gasdev (idum)
end function

real function normal cv(average,cv)
purpose: generate random numbers of normal distribution

version: 1.3
date: 21 Sep 2008

note that cv is not a percentage but a fraction of average

implicit none

real, intent(in) :: average,cv
integer idum
logical :: first=.true.

if (first) then
idum=seedgenerator ()
first=.false.
endif
normal cv = average * ( 1. + cv * gasdev(idum) )
end function

function lognormal (median, sd)

real

! purpose: generate random numbers of a lognormal distribution
!

1

|

!

!

!

version: 1.4
date: 21 Sep 2008
median = median of lognormal distribution (so with normal unit)

sd = dimensionless standard deviation of lognormal distribution
tested against the analytical expression of the cpdf on 13 July 2008;
it is somewhat inconsistent to require the untransformed median as input

implicit none

real, intent(in) :: median, sd
real 1ln

integer idum

logical :: first=.true.

if (first) then
idum=seedgenerator ()
first=.false.
endif
1ln=log (median) +sd*gasdev (idum)
lognormal=exp (1n)
end function
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real function lognormal av(average,cv)
purpose: generate random numbers of a lognormal distribution based on
average and CV of untransformed variable
version: 1.3
date: 21 Sep 2008
average = average of lognormal distribution (in normal units)
I cv = cv of lognormal distribution (dimensionless, expressed as a
fraction of
! the average
implicit none
real, intent(in) :: average, cv
real x, median, sd
x=1+cv**2
! the standard equation for median is logarithm of the expression in next
line;
! here we need however, untransformed median because function 'lognormal'
needs
! the untransformed median as input
! tested on 20 August 2008: generated correct average for cv=1l.1
median=average/sqrt (x)
sd=sqgrt (log(x))
lognormal av=lognormal (median, sd)
end function

real function uni (mini,maxi)

real mini,maxi

integer idum

logical :: first=.true.

if (first) then

idum=seedgenerator ()
first=.false.

endif

uni = mini + (maxi-mini) * ranl (idum)
end function

integer function seedgenerator ()
implicit none
integer ihour,imin, isec,i1100th
call gettim(ihour,imin,isec,i100th)
seedgenerator=-1.* (ihour+1l) * (imin+1) * (isec+1) * (1100th+1) -3457.
end function

real FUNCTION GASDEV (IDUM)

DATA ISET/0/

IF (ISET.EQ.0) THEN

1 V1=2.*RAN1 (IDUM) -1.

V2=2.*RAN1 (IDUM) -1.
R=V1**24V2**2
IF(R.GE.1.)GO TO 1
FAC=SQRT (-2.*LOG (R) /R)
GSET=V1*FAC
GASDEV=V2*FAC
ISET=1

ELSE
GASDEV=GSET
ISET=0

ENDIF

RETURN

END function

real FUNCTION RAN1 (IDUM)
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DIMENSION R (97)
PARAMETER (M1=259200,IA1=7141,1IC1=54773,RM1=3.8580247E-6)
PARAMETER (M2=134456,IA2=8121,1C2=28411,RM2=7.4373773E-6)
PARAMETER (M3=243000,IA3=4561,IC3=51349)
DATA IFF /0/
IF (IDUM.LT.0.OR.IFF.EQ.0) THEN
IFF=1
IX1=MOD (IC1-IDUM,M1)
IX1=MOD (IA1*IX1+IC1,M1)
IX2=MOD (IX1,M2)
IX1=MOD (IA1*IX1+IC1,M1)
IX3=MOD (IX1,M3)
DO 11 J=1,97
IX1=MOD (IA1*IX1+IC1,M1)
IX2=MOD (IA2*IX2+IC2,M2)
R(J)=(FLOAT (IX1) +FLOAT (IX2) *RM2) *RM1
11 CONTINUE
IDUM=1
ENDIF
IX1=MOD (IA1*IX1+IC1,M1)
IX2=MOD (IA2*IX2+IC2,M2)
IX3=MOD (IA3*IX3+IC3,M3)
J=1+(97*IX3) /M3
IF(J.GT.97.0R.J.LT.1) PAUSE
RAN1=R (J)
R(J) = (FLOAT (IX1)+FLOAT (IX2) *RM2) *RM1
RETURN
END function

end module
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Annex 3 Template of Fit_TOXSWA.pst

ltems between ‘< >’ are substituted by numbers (of initial values, hypothetical observations or
weight factors) by the R-script.

pcf

* control data

restart estimation

232102

4 single point 1 0 0

.0 2.0 0.4 0.03 10

.0 3.0 0.001

.1

30 0.001 5 3 0.01 3

111

* group definitions and derivative data
Dt50 relative 0.01 0.00001 always 3 2.0 best fit
* parameter data

1
5
3
0

dt50wl none relative <DT50wl> 0.1 1000.0 Dt50 1.00 0.00 1
dt50sed none relative <DT50sed> 0.1 1000.0 Dt50 1.00 0.00 1
* observation groups

group 1

group_ 2

* observation data

obsl <obsl> <WwlNewl> group 1
obs2 <obs2> <WwlNew2> group 1
obs3 <obs3> <WwlNew3> group_1
obs4 <obs4> <WwlNew4> group_1
obsb5 <obs5> <WwlNew5> group 1
obs6 <obs6> <WwlNew6> group 1
obs7 <obs7> <WwlNew7> group_1
obs8 <obs8> <WwlNew8> group_1
obs9 <obs9> <WwlNew9> group 1
obsl10 <obs10> <WwlNewl0> group 1
obsll <obsll> <WwlNewll> group_1
obsl2 <obsl2> <WwlNewl2> group 1
obsl13 <obs1l3> <WwlNewl3> group_1
obsl4 <obsl4> <WwlNewld4> group 1
obsl5 <obsl1l5> <WwlNewl5> group 1
obsl6 <obsl6> <WwlNewl6> group_1
obsl7 <obsl7> <WsedNewl> group_ 2
obsl18 <obs18> <WsedNew2> group 2
obsl9 <obsl19> <WsedNew3> group 2
obs20 <obs20> <WsedNew4> group_ 2
obs21 <obs21> <WsedNew5> group_ 2
obs22 <obs22> <WsedNew6> group 2
obs23 <obs23> <WsedNew7> group 2
obs24 <obs24> <WsedNew8> group_2
obs25 <obs25> <WsedNew9> group 2
obs26 <obs26> <WsedNewl0> group 2
obs27 <obs27> <WsedNewll> group_ 2
obs28 <obs28> <WsedNewl2> group_ 2
obs29 <obs29> <WsedNewl3> group 2
0obs30 <obs30> <WsedNewl4> group 2
obs31 <obs31> <WsedNewl5> group_ 2
obs32 <obs32> <WsedNewl6> group_ 2

* model command line
RUN_TOXSWA.BAT

* model input/output
400000007.tpl 400000007.txw
readoutpl.ins 400000007.cwa
readoutp2.ins 400000007.cwa
readoutp3.ins 400000007.csl
readoutp4.ins 400000007.csl
* prior information
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Annex 4 Submitting

a job with _rstart.sub

(calls the command file _rstart.cmd)

# RScript.sub

# submitfile for distrib
executable = Rstart.cmd
universe = vanilla
output = RStart.out
#output = RStart$ (Proces
error = RStart$ (Process)

log = RStart$ (Process) .1l

# werkt vanaf Condor ver
#cron hour = 0-5,19-23

should transfer files =

when to transfer output

requirements =

rank = MIPS

arguments = $(Process),
# Tranfer the Inputfiles

transfer input files =
..\Part 2.R, ..\inversem

# Total Runnumbers
queue 10000
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Annex 5 Command file rstart.cmd

Paramaters coming from rstart.sub (appendix 1):
%1 = JobNr

%2 KOM1

%3 = WSsysteml

rem Start.cmd
rem Start script for distributed computing

rem Start argument is the RunNumber processed through the Condor
process

rem set share open for condor
net use \\scomplO8l\condor job$ /user:anonymous

rem Logging the computername of this run
rem set computername >%computername% %1.log

rem Unzip the RunFiles

unzip -o inversemodelling%2%3.zip

dir *.* /s

rem opstarten Rscript

rem parl=runnr, par2=KOMdir (KOM1l), par3 = WSdir (WS1)
"\\scompl08l\condor jobS\R\R-2.9.1\bin\Rscript" --no-restore --no-
save Part 2.R %1 %2 %3

rem dir *.* /s > dir.log

rem Zip all files for this process with a unique Filename
zip -r RBatchOutput %1.zip results\*.* -x *.exe

rem remove garbage from the root so that is not being copied to

the submitter
del *.ins *.exe FIT TOXSWA.* 200000007.* *.inp *.met *.txt /g
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Annex 6 Modified R-script (in bold) for grid computing

Note that the entire R-script is not given. All code indicated in bold is added to the R-script, so
this script was used for grid computing.

## load packages
library (mvbutils) # nodig voor readLines.mvb

# set work directory
#setwd ("H:/WS/step0 Inverse modelling/KOM=1/WSsysteml/work")
setwd ("work")

## Input parameter: RunNumber [char]

## load packages
library (mvbutils) # nodig voor readLines.mvb

## arguments = number of inputfiles
Args = commandArgs (trailingOnly = TRUE)

#Teller als parameter voor besturing programma
TxtNr <- Args[1l]

#Directory voor lezen van juiste files per Run
FDir <- Args[2]

#Directory voor lezen van WS1l of SW2

FWSDir <- Args[3]

#Jobnr kan hier worden verhoogd
#Standaard begint Jobnr met 0 dus eerste runnr = jobnr + 1
Teller <- as.numeric (TxtNr)+1

#inlezen file met Teller en DrawNr
JobTeller <- read.csv(file="//scompl081l/condor_ job$/groen033/JobTeller400-25.csv")

# i als RunNr, j = DrawNr
i <- JobTeller$RunNr[Teller]
j <- JobTeller$DrawNr [Teller]

# standaard functie: write parameters in ‘pars' to a connection
writeInputFile <-
function (pars, template, con)

{

run <- data.frame(filename = l:nrow(tmp), tmp)

run$filename <- paste ("run", formatC (run$filename, width =
max (nchar (run$filename)), flag = "0"), ".txt", sep = "")

# Tel aantal scenarios
ZeroCount <- nrow (tmp)

# Pas lengte runnummer aan aan het max. aantal runnummers: max<100 = 01 .. 99
if ( ZeroCount < 10 )
FNaam <- paste("run", i, ".csv", sep="") else
if ( ZeroCount < 100 )
if (i < 10)

FNaam <- paste("run0", i, ".csv", sep="") else
FNaam <- paste("run", i, ".csv", sep="") else
if ( ZeroCount < 1000 )
if (1 < 10)
FNaam <- paste("runO0", i, ".csv", sep="") else
if (i < 100)
FNaam <- paste("run0", i, ".csv", sep="") else
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FNaam <- paste("run", i, ".csv", sep="") else
if ( ZeroCount < 10000 )
if (i < 10)
FNaam <- paste("run000", i, ".csv", sep="") else
if (i < 100)
FNaam <- paste("run00", i, ".csv", sep="") else
if (i < 1000)

FNaam <- paste("runO", i, ".csv", sep="")
else

FNaam <- paste("run", i, ".csv", sep="")
print (FNaam)
- TOXSWA berekeningen zijn al gedaan in Part l---------------———-———————
# read time of 'measurements'
time <- read.csv(file = "../time.csv", as.is = TRUE)

# specificeer het aantal trekkingen op zo'n manier dat je ndraw entries krijgt
Ndraws = 25

ndraws <- data.frame (filenameNdraw = 1:25)
ndrawsS$filenameNdraw <- paste ("draw", formatC (ndrawsS$SfilenameNdraw, width =
max (nchar (ndraws$filenameNdraw)), flag = "0"), sep = "")

#voor gridcomputing uitgeschakeld; i wordt ingelezen
#for (i in 1l:nrow(key)){

# bepalen van de hypothetical data set with the true concentrations

#o—m waterlaag —----------——————————————————-

# 1. mergen van uitvoer toxswa met time.csv

# resultl <- read.csv(file = paste("../results/TOXSWA/waterlayer/",
key$filename[i], sep = ""), as.is = TRUE)

# voor gridcomputing lezen vanaf share
resultl <- read.csv(file = paste("//scompl08l/condor_ job$/groen033/", FDir, "/",

FWSDir, "/waterlayer/", FNaam, sep = ""), as.is = TRUE)
tmpl <- merge(x = time, y = resultl, by = "t", all = FALSE)
- sediment----------"--------
# 1. mergen van uitvoer toxswa met time.csv
# result?2 <- read.csv (file = paste("../results/TOXSWA/sediment/",
key$filename[i], sep = ""), as.is = TRUE)
# voor gridcomputing lezen vanaf share
result2 <- read.csv (file =

paste("//scompl081/condor_ job$/groen033/",FDir,"/" ,FWSDir,"/sediment/",FNaam, sep
""), as.is = TRUE)

tmp2 <- merge(x = time, y = result2, by = "t", all = FALSE)

# bepalen van de weegfactoren gebeurd in het logNormal programma
# loop over het aantal trekkingen

#for (j in 1l:Ndraws) {

ettt waterlaag ———--—---—---—-———-——-——————————

# 2. LogNormal fortran programma aanroepen. inputwl.txt 1is invoer voor dit
programma
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# 2. LogNormal fortran programma aanroepen. ../LogNormal/sediment/input.txt is
invoer voor dit programma

#2. Berekenen van de overall DT50 uit de hypothetische dataset!!!
#a. uit elkaar halen van de 2 replicate sets

#b. bepalen van tsedmax van hypothetische dataset met average concentrations
(tijdstap waarop maxCsed)

# c. berekenen van massa's in wl en sed op t =100 d en t= op moment dat je max
# sediment conc. hebt.

# d. berekenen van ktot volgens m = m0 e” (-ktot*t) en t = tl100d - tb
# tb = Dbreakpoint (time at which decline starts)
# let op log in R is de natuurlijke logaritme (1ln)

# e. archiveren van dataset waarmee je de overall DT50 hebt bepaald

# loop over het aantal startwaarden combinaties
for (k in 1:3){

if (k==1){

if (ini_dt50sed > 1000)
ini_dt50sed <- 1000
#-———— Pest files aanpassen--------—--—-—--—-—----—

# copy all templates to directory work
files <- list.files(path = "../templates/PEST", full.names = TRUE)
file.copy(from = files, to = ".", overwrite = TRUE)

# read template (s)
Template tpl <- readLines(con = "400000007.tpl")
# aanpassen van de pst file
pst <- list(
DT50wl = formatC(ini dt50wl, format = "f"),
DT50sed = formatC(ini dt50sed, format = "f"),

WwlNewl = formatC (tmp3$WwlNew[1l],digits=3, format = "
WwlNew2 = formatC (tmp3$WwlNew[2],digits=3, format = "

Tool to determine the coefficient of variation of DEGT50 values 6l



obs31 = formatC (tmp4$ConcSedNew[15],digits=3, format = "e"),
obs32 = formatC (tmp4$ConcSedNew[16],digits=3, format = "e")
)
# read template(s)
Template pst <- readLines(con = "FIT TOXSWA.pst")
writeInputFile (pars = pst, template = Template pst, con = "FIT TOXSWA.pst")

# PEST runnen
# PEST runnen vanuit R gaat alleen als je in de batch file RunPest.bat

# Letop ! show.output.on.console altijd op FALSE =zetten, want anders werkt het
niet!
system(command = "runpest.bat", wait = TRUE, show.output.on.console = FALSE,

invisible = FALSE)

# system(command = "pest.exe FIT TOXSWA.pst", show.output.on.console = FALSE,
invisible = TRUE)

# benodigde uitvoer uit FIT TOXSWA.rec halen en wegschrijven naar een csv bestand
recFile <- file("FIT TOXSWA.rec", "r")

#}
#}
}

#-per run is nu alle pest invoer en uitvoer gemaakt en weggeschreven naar een
aparte folder-

# de loop over nrows in key.csv kan nu worden afgesloten

# close output, want anders kun je recResult.csv niet openen

close (output)
close (objectfunction)
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Annex 7 Post processing zip files using a Python script

# Postprocessing

# Step 1: After the zipfiles come back from the gridcomputers, the files of all
processes have to be unzipped

# Step 2: Make summary of outputfile RecResult and ObjectFunctionResult

import os, zipfile, sys

KOMvar = ["KOM=1","KOM=10","KOM=100","KOM=1000","KOM=10000","KOM=100000"]
WSvar = ["WSsysteml","WSsystem2"]
Scenario = "stepl B8"

TotalJobs = 10000

InputDrive = "//scompl082/Condor Data$/groen033/"
OutputDrive = "//nesg01l0l/era$/gridruns/watersedimentstudy/"
def stepl():

for komvar in KOMvar:
for wsvar in WSvar:
if not os.path.exists (OutputDrive+Scenario+"/"+komvar+"/"+wsvar) :
os.makedirs (OutputDrive+Scenario+"/"+komvar+"/"+wsvar)

fullpathToZip = InputDrive+komvar+"/"+wsvar+"/"
#destinationPath = "E:/temp/wstudy/"+KOMvar+"/"+WSvar+"/"
destinationPath = OutputDrive+Scenario+"/"+komvar+"/"+wsvar+"/"
#err file = destinationPath + "zip.err"

err file = destinationPath+Scenario+"zip.err"

outp = open (err file, "w")

for nummer in range (0,TotalJobs):
zipfile = "/RBatchOutput " + str(nummer) + ".zip"

sourceZip = zipfile.ZipFile(fullpathToZip + Zipfile, 'r')
if os.path.exists(fullpathToZip + Zipfile )
sourceZip = zipfile.ZipFile(fullpathToZip + Zipfile, 'r'")
print sourceZip.filename
print nummer
for name in sourceZip.namelist():

if ( (name.find('RecResult.csv')!= -1 ) or
(name. find ('objectfunction.txt') !=-1 ) or \
(name.find ('FIT TOXSWA.rec')!=-1) ):
sourceZip.extract (name, destinationPath+'/'+

str (nummer) )
sourceZip.close ()
else:
print sourceZip.filename + " does not exist"

outp.write ( sourceZip.filename + " does not exist " + "\n")

outp.close ()

def step2():
# Write header once for 2 outputfiles
WriteOncel = True
WriteOnce2 = True

for komvar in KOMvar:
for wsvar in WSvar:

sourcePath = OutputDrive+ Scenario + "/" + komvar + "/" + wsvar + "/"
destinationPath = OutputDrive+Scenario+"/results/"
if not os.path.exists( OutputDrive+Scenario+"/results") :

os.makedirs (OutputDrive+Scenario+"/results")
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ObjectOutputFile = open (destinationPath + "ObjectFunctionResults"+
komvar + wsvar + ".txt", "w")

ObjectOutputFile.write('")

ObjectOutputFile.close ()

ObjectOutputFile = open (destinationPath + "ObjectFunctionResults"+
komvar + wsvar + ".txt", "a")
RecResultOutputFile = open (destinationPath + "RecResult"+ komvar +
wsvar + ".csv", "w")
RecResultOutputFile.write('")
RecResultOutputFile.close ()
RecResultOutputFile = open (destinationPath + "RecResult"+ komvar +
wsvar + ".csv", "a")
for nummer in range (0,TotalJobs):
foldername = sourcePath + str(nummer) + '/results/PEST/'
print foldername
InputFile = open (foldername + 'objectfunction.txt', 'r')
for regel in InputFile.readlines ():
if (regel[0:8] <> 'filename') or WriteOncel:
ObjectOutputFile.write (regel)
WriteOncel = False
InputFile.close ()
InputFile = open (foldername + 'RecResult.csv', 'r')
for regel in InputFile.readlines ():
if (regel[0:8] <> 'filename') or WriteOnce2:
RecResultOutputFile.write (regel)
WriteOnce2 = False
InputFile.close ()
ObjectOutputFile.close ()
RecResultOutputFile.close ()
stepl ()
step2 ()
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