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SUMMARY

This report 1s concerned with progress from August 1995 to June 1996 in
PHASE I of the programme. Measurements are reported of the concentration of
selected pesticides: isoproturon (IPU), trifluralin, flutriafol and propiconazol,
associated with suspended solids and dissolved in drainage water during storm events
in 1994/95 and initial results from storm events in 1995/96. The mineral and particle-
size analysis of the sediments collected in the autumn/winter of 1994/95, which were
previously analysed for pesticides, are also reported in detail. Regression analysis of
the results indicates some correlation between the various size fractions and mineral
components and the pesticide concentrations in the whole'sediment.

1.0 OBJECTIVES

To determine which soil/sediment components are most active in the transport of
pesticides applied to agricultural catchments and how these components are likely to
vary in different soil types. In addition, the results will lead to a better understanding of
the role of buffer zones in the control of pesticide runoff.

2.0 INTRODUCTION

This report is concemned with progress from August 1995 to June 1996 in PHASE I of
the programme. Measurements are reported of the concentration of selected pesticides:
isoproturon (IPU), trifluralin, flutriafol and propiconazol (1 &2), associated with
suspended solids and dissolved in drainage water during storm events. The main
objective of the research is the investigation of the relationships between the
concentration of the compounds associated with the suspended solids, the distribution
coefficients and sediment properties including their mineralogy and particle-size
distributions. Initial results are included of the pesticide concentrations in waters and
sediments sampled in storm events during last winter (1995/96). All samples and their
codes were supplied by ADAS.

3.0 MINERAL AND PARTICLE-SIZE ANALYSIS

Following the isolation of suspended solids, soxhlet extraction and analysis of the
extracts by GC/MS, the samples collected during the autumn/winter 1994/95 were
subject to mineralogical (X-ray diffraction) and particle-size analysis (laser
granulometry) at PRIS (Postgraduate Research Institute for Sedimentology, University
of Reading). The results from the mineralogical analysis are shown in Table 1 and the
particle-size distributions are submitted in Appendix I.

3.1 Mineral Analysis

41 samples were analysed for a range of mineral components listed in Table 1. Some
samples were too small to be separated from the filter pads and so were not included in
the analysis. Only the samples with codes: BRN, FS and NAP contained appreciable
calcite. All the samples contained expandable clays (including montmorillonite) and
mica (containing illite). The highest concentrations of kaolinite were found in samples



coded LLf1. Siderite (FeCO;) was also found in some samples, probably as a results of
the resuspension of anoxic materials during transit. This mineral has been found in
anoxic stream sediments. No attempt has yet been made to relate the mineral
composition to the storm hydrographs or sources within the catchments.

The results have been analysed for correlations between the Ky's (calculated in
the last report), the amount of pesticide associated with the suspended solids and the
various mineral components. The data are summarised in Table 2 and the best
correlations are illustrated in Figure 1. The corresponding regression equations are
listed in Table 3. As shown, the best correlations are obtained between the K's
(rather than the amount of pesticide associated with the suspended solids) and
particular mineral components in sediment. Poor correlations are observed with the
quartz content (likely to be the predominant mineral in the coarser fraction) with
generally better relationships with the finer clay fractions such as the expandable clays
mica and kaolinite. It is possible that propiconazol interacts with the interlayers of the
expandable clay whereas trifluralin adsorbs on the edge-sites of kaolinite. The
regression of mica with flutriafol indicates a K; =0 with about 25 % mica in the
sample whereas the other correlations indicate Ky's closer to zero when none of the
mineral component is present. Combining the clay fractions, e.g. expandable
clays+mica+kaolinite, does not produce better correlations than those found with the
individual components essentially because very low K4's were measured in some
samples containing over 60 % of these clays.

3.2 Particle-size Analysis

Information on the particle-size distributions of the sediments in the size range of 0.1
to 1000 pwm are tabulated in Appendix 1. The sediments were dispersed in Calgon and
ultrasonicated during the processing to ensure only the primary particles were
measured. The original particle structures and degree of aggregation of the sediment in
the field is unknown. The compactation during filtration and subsequent solvent
extraction of the sediment, is likely to have destroyed the aggregate structure and thus
particle-size distribution of suspended solids in the original samples. However, the
size-distributions shown in the Appendix I are a fundamental property of the
suspension which is independent of the aggregate structure.

The results are also summarised in Fig. 2 in terms of the size groups: clay (< 2
pm ), silt (2-63 pm) and sand (63-900 pm ). Silt is the major size-fraction in all the
samples with most containing between 10 and 20 % (by volume) of the smaller clay
component. As shown, the sand fraction is a relatively minor component (< 5% ).
These results are in contrast with river bed-sediments which generally contain mineral
components dominated by the sand size-fraction. In contrast to the other sediments,
both the FS samples which were analysed contained similar volumes of the silt and clay
fractions.

The correlations between the various size-fractions and the amount of pesticide
associated with the suspended solids or K,'s are shown in Table 4 and 5 respectively.
Generally, the best correlations were found for the Ky's, especially for [PU and
trifluralin with the clay fraction as well as flutriafol and propiconazol with the sand
fraction. The silt fraction shows poor correlations with all the pesticide Ky values. All
the regression relationships listed in Tables 4 and 5 are illustrated in Appendix 2.




4.0 CONTRIBUTION OF SUSPENDED SOLIDS TO THE TRANSPORT OF
THE SELECTED PESTICIDES.

Assuming a linear sorption isotherm, the percentage of the pesticides transported in
association with suspended solids is given by:

% transport of pesticides with suspended solids= 100. Kq. SS/(Ky. SS + 10%) [1]

where SS is the suspended solids concentration (mg/l) and Ky, the distribution
coefficient in Ukg. The experimental data from the 1994/95 sampling are shown in Fig
3 for the four pesticides which were considered. Figure 4 shows the data for trifluralin
in more detail with the optimised value of K4 ( by numerical optimisation to obtain the
minimum least-squares deviation between the calculated results from eqn.(1) and the
observed data). The results show the low transport of the IPU and flutriafol with
suspended solids (<10 %). In contrast, both trifluralin and propiconazol are associated
with solids so that for trifluralin, at high values of suspended solids, the majority of the
compounds is transported in suspension. The deviations from the form of eqtn (1)
indicate the variability in K4's associated with the different composition and mineralogy
of the solids. The results from the more detailed analysis of the 1995/96 data will help
in the further understanding of the important factors controlling the variability in the
distribution coefficients for these sediments.

5.0 RESULTS FROM THE SUSPENDED SOLIDS MEASUREMENTS AND
PESTICIDE ANALYSIS OF THE 1995/96 STORM SAMPLES.

Some effort was made to investigate methods to reduce the length of the extraction
and filtration procedure of the suspended solids intended for pesticide analysis. This
involved centrifugation of suspended solids prior to filtration. However this proved
inappropriate for trifluralin because of its loss during processing, caused by the
sorption to the container. Hence, the method of separation and extraction remained
essentially unchanged from the previous analysis for the 1994/95 samples. The only
modification was that the filter pads were not pre-equilibrated with the sample prior to
filtration.

The results of measurements of the suspended solids are listed in Appendix 3.
The analysis of the water and sediments for the third event (1995/96) are also shown in
the Appendix 3 together with the calculated distribution coefficients, K4. These results
will be examined in detail once the remaining batches from the 1995/96 storm sampling
have been analysed. The first event is currently being analysed on GC/MS and the
second event samples have been extracted and concentrated but have not yet been
analysed by GC/MS. Once the pesticide results are available, the mineralogy and
particle-size distributions will be determined by PRIS (University of Reading). It is
however clear that insufficient sediment is available for some samples to permit
separation from the filter pads and if possible, these will have to be analysed in-situ.



TABLE 1. Mineral analysis of 1994/95 samples

Compositien corrected mass, %

Sample

BRNI 189
FS3 407
FS4 408
FS5 409
Fx 1006
Fxd 1248
Fxd 1252
Fxd 1254
Fxd 1331
Fxd 1337
IBS 127]
JBS 1275
IBS 1351
JBS 1354
IBS 1356
LLd 1025
LLd 1028
LLd 1319
LLd 1321
LLd 1323
LLd 465
LLd 468
LLd 473
LLd 476
LLd 478
LLf1 t049
LLFI 1050
LLf1 105t
LLf1 1052
LLfI 1053
LLfI 1054
LLfI 1289
LLFf1 1291
LLfI 1293
LLf1 1297
MIT1 961
Mfs 1277
Mfs 1279
Mfs 1281
NAPE 230
NAP2 366
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Table 3. Regression equations for the relationships between the Ky’s and the mineral
components shown in Fig. 1. K4 in units of l/kg and composition in mass %.
Equation: Kg=m*(%mineral}+¢

clay pesticide slope, m intercept, c R’

expandable | propiconazol 1.36 -6.90 0.17
haematite | propiconazol 10.39 -3.59 0.32
kaolinite trifluralin 21.55 66.48 0.27
mica flutnafol 5.09 -126.65 0.21
calcite isoproturon 1.63 13.71 0.15
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lf '-1 —1—-
| I T - 60
I M ]
‘ ! 2_—‘ "‘[— _‘-_‘ I
i ] iy - 40
i 1- | || - 20
o LL T ] T N R T 71— 0
| 0.4 1 2 4 6 10 20 40 60 100 200 400 1000

Particle Diameter (um)

Volume Statistics (Arithmetic) maff.$02

ic “atlons from 0.10 um to 900.00 um

i Ui 100.0%

an; 8.045 um 959% Conf. Limits: 4.943-11.15 um

di a: 5136 um Std. Dev.: 15.83 um

}an... Median Ratio:  1.566 Vadance: 260.5 uin?

de: 7.556 um Coef. Var.: 196.7%
Skewness: 9.167 Right skewed

| Kuntosls: - 103.4 Leptokurtic

4 5.000 16.00 50.00 84.00 95.00

sice um 19.06 11.42 5.136 1.661 0.51%
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maf{.503

Ame: MAFF.903 Group ID: MAFF

ie 10D LLFT 1050 Run number: q

tor: DMT

ents; MAFF PROJECT : PLOS13

DISPERSED IN CALGON

ime: 10:17 29 Apr 1996 Run tength: 60 Seconds

Speed: 48

ration: 11%

il model: Fraunhofer

il Fluid module

re; 1.50 Firmware: 1.3 1.8

4 o — Volume % 100

Cl.ll;l. { — I'FFHTFITF

] ] H - 80

(rr .
AL

—~ 40

1 T T 0

1 T I | I T
0.2 04 1 2 4 6 10 20 40 60 100 200 400 1000
Particle Diameter (um]

1
I
e ——

Volume Statistics {Arithmetic) maff.503

tions from 0.10 um to 900.00 um

100.0%
8.782 um 95% Conf. Limits: 4.957-12.61 um
: 4.943um Std. Dev.: 19.51 um
Aedian Ratio: 1.777 Variance: 180.7 um?
7.556 um Coef. Var.: 222.2%
Skewness: T 8T8 Right skewed
Kurtosis: 73.31 Leptokurtic
5.000 16.00 50.00 84.00 9%.00
um 21.44 11.59 4.943 1.492 0.494

w

Lo i

b zags -
1),



maff.504 7

File name:—- MAFF.504 Group-ID:—-—- MAFF
Sampie ID: LLF1 1051 Run number: 5
Operator: DMT
Comments: MAFF PROJECT : PLOS13
DISPERSED IN CALGON
Start time: 10:27 29 Apr 1396 Run iength: 60 Seconds
Pump Speed: 48
Obscuration: 11%
Optical model: Fraunhofer
LS 130 Fluid module
Software: 1.50 Firmware: 1.3 1.8
Volume %
Tom.  — 100
Cum. ¢ —— ATTTH N
vV 34 i i3 - 80
0 r-r’— [ :
| - i Salgi iy S — 60
u 29 ] -]
m | H - 40
e _,_I‘
1 i
H — 20
%
0 1 T T T | [ R ] -0
0.2 0.4 1 2 4 6 10 20 40 60 100 200 400 1000
Particle Diameter (um)
Volume Statistics {Arithmetic) maff.504

Calculatlons from 0.10 um to 900.00 um

Volume 100.0%
Mean: 10.49 um 35% Conf. Limits: 5.713-15.26 um
Median: 5.606 um Std. Dew.: 24.36 um
Mean/Median Ratio; 1.871 Variance: 593.5 um®
Mode: 8.276 um Coef. Var.: 232.3%
Skewness: 9.399 Right skewed
Kurtosis: 108.9 Leptokurtic
9% > 5.000 16.00 650.00 84.00 85.00
Size um 29.45 1417 5.606 1.677 0.530

L ot e e sl be



maff.50%

- name:! MAFF.405 Group ID: MAFF
nple ID: LLF1 1052 Run number: &
rator: DMT
nments; MAFF PROJECT : PLO513
DISPERSED IN CALGON
't time: 10:37 29 Apr 1996 Run length: 60 Seconds
np Speed: 48
.curation: 11%
cal madel: Fraunhofer
130 Fluid module
ware: 1.50 Firmware: 1.3 1.8
4 5 Volurmrc % — 100
’ v—’-r— ’- ’_r‘_/.r"'/-
Cum. < — &
3. rrﬂT I - 80
il i | o
2 I | H L
) - 40
i il - 20
ﬂ f T v T i ; T 14 T 0

L) T T T ] —l“l"‘l'r—)—[_ T T T
0.2 04 1 2 4 6 10 20 40 60 100 200 400 1000
Particle Diameter (um)

Volume Statistics (Arithmetic) maff.505

rlatloens from 0.10 um to 900.00 um

ne 100.0%

' 15.40 um 95% Conf. Limits: 2.982-27.82 um
an: 6.251 um Std. Dev.: 63.35 um

/Median Ratio:  2.453 . Vadance: 4014 um?
- 9.065 umn Coef. Var.: 411.4%

Skewness: 10.22 Right skewed
+urtesis: {124 teptokurtic

5.000 16.00 50.00 84.00 9500
cum  29.67 15.13 6.251 1.877 0.550




COULTERRP LS Particle Size Analysis

File name:
Sample 1D:
Operator-

Comments:

Start time:
Pump Speed:
Obscuration:

Optical model:

MAFF.306
LLF1 1053

DMT-

10:52 29 Apr 1996

maff.506

Group 1D: MAFF
Run number. 7

MAFF PROJECT : PLO513
DISPERSED IN CALLGON

10:50° 29 Apr1996 ™

48
12%

Fraunhofer

Rur length: 60 Seconds

LS 130 Fluid module
Software; 1.50 Firmware: 1.3 1.8
p . Volume %6 100
Dl“. - -—r_l_,_l"ﬂ—"’_ _’—/J_rl/‘/'
Cum. { —— i B
il E - 80
vV 34 r’” J_H ]
| ] LHI L L 60
2_ -
u -
m s - 40
e it
1 i - 20
% M
0 i I R T T ) | I I T 71— 0
0.2 0.4 2 4 6 10 20 40 60 100 200 400 1000
_Particle Diameter (um)
Volume Statistics [Arithmetic) maff.506

Calculations from 0.10 um to 908.00 um

Volume
Mean:
Median:

Mean/Median Ratio:

Mode:

%>
Size um

5.000
24.35

100.0%
10.23 um
5.412 um
1.891
8.276 um

16.00
12.81

95% Conf. Limits: 4.507-15.96 um

Std. Dev.: 29.22 um
Variance: . 854.1 um?
Coef. Var.: 285.5%
Skewness: 11.91 Right skewed
Kurtasis: 185.6 Leptokurtic
50.00 84.00 95.00
5.412 1.691 0.510




maff.g07

ons from 0.10 um to 900.00 um

100.0%
11.52 um 95% Conf. Limits:
5.550 um Std. Dev..
cdian Ratio: 2.075% Variance:
B 2#6um Coct. Yar:
Skewness:
Kurtosis:
5.000 16.00 50.00 84.00
29.39 14,08 5.550 1.605

_ 4.432-18.60 um
36.15 um

1307 um?
13:9%

13.05 Right skewed
221.6 Leptokurtic

35.00
0.507

&
: MAFF.807 Group ID: MAFF
I LLA 1054 Run number: &
DMT
5! MAFF PROJECT : PLO513 ‘
DISPERSED IN CALGON
: 10:59 29 Apr 19936 Run length: 60 Seconds
~ed: 48 ‘
on: 11%
adel: Fraunhofer
Fiuld module _
1.50 Firmware: 1.3 1.8 i
Volume % 1
Dift, —_ 100
Cum.{ — {1Th
] | i - 80 1
M 1
1 _“* i &
iy - 60 '
A
H] - 40 e
- 20
T f T T R s e e el | |
0.2 04 1 2 4 6 10 40 60 100 200 400 1000 i
Pasticie Diameter {um) {
\
Volume Statistics [Arithmetic] maff.507

*"on ol el ok e G w®
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maff.508
| File name: MAFF.5008 Group ID: MAFF
B Samptle [D: MFF1 361 Run number: 3
: Operator: DMT
Comments: MAFF PROJECT : PLO513
\ : DISPERSED IN CALGON
Start time: 11:23 29 Apr 1996 Run length: 61 Seconds
Pump Speed: 48
1 Obscuration; 926
Optical model: Fraunhofer
LS 130 Fluid module
? Software: 1.50 Firmware: 13 1.8
Volume %
o, — trﬂ/ 100
.| Cum. ¢ —— AT Th— . Lo
v 3. H_JW —[t 80
\ 1] LN 60
u 2 1 ’_"—‘ —J l
1
m H — 40
_I_'—‘
e 14 i
- 20
%
0 7 ey T | I — ——0

| T ; T
0.2 0.4 1 2 4 6 10 20 40 60 100 200 400 1000
Particle Diameter {um)

Volume Statistics {Arithmetic] maff.508

Calculations from 0.10 um to 900.00 um

} Valume 100.0%

‘ Mean: 9.3681 um 35% Conf. Limits: 5.288-13.47 um

| Median: 4.859 um Std. Dev.: 20.88 um

 Mean/Median Ratio:  1.931 Variance: 436.1 um?

~ Mode; 5.243 um Coef. Var.: 222.6%
Skewness: 7.483 Right skewed
Kurtosls: 67.10 Leptokurtic

%> 5.000 . 16.00 50.00 84.00 95.00

Size um 26.51 12.29 4.859 1.402 0.486




RA LS Particlc Sizc Analysls

11:35 29 Apr 1996

{edian Ratio: 1.979

T T I
4 6 10 20
Particlte Diameter {um]

s
F- 3
N —

Volume Statistics [Arithmetic)

tions from 0.10 um to 900.00 um

maff.589
me: MAFF.S09 Group [D: MAFF
- 1Dz ELf1 1289 Run number: 10
are OMT
‘nts: MAFF PROJECT : PLOR13
DISPERSED IN CALGON
ne: 11:33 29 Apr 1996 Run length: 60 Seconds
peed: 48
ation: 11%
model: Fraunhofer
Fluid maduie
e 1.50 Firmware: 1.3 1.8
= — Volume % 100
Cum. ¢ — - JI'J/
T - 80
—_F _L_F - - 60
] H | ]
|11 — 40
1
— 20
T T 7 0

i
40 60 100 200 400 1000

maff.$09

100.0%

11.80 um 95% Conf. Limits: 3.083-20.51 um

5.962 ym Std. Dev.: 44.47 um
Variance: 1977 um?

9.065 um Cocf. Var.: 376.9%
Skewness: 12.93 Right skewed
Kurtosls: 192.4 L eptokurtic

5.000 16.00 50.00 84.00 95.00

23.05 13.05 5.962 2.051 0.612




Ur

_m:‘ziff.’91 0

Calculations from 0.10 um to 900.00 um

__Eile name: MAFF.310 weee—.. Group ID: MAFF
Sample ID: LLI1 1281 Run number. 11 T
Operator: DMT
Commentsa: MAFF PROJECT : PLO513
DISPERSED IN CALGON
Start time: 11:41 29 Apr 1996 Run length: 61 Seconds
Pump Speed: 48
Obscuration: 11%
Optical model:  Fraunhofer
LS 130 Fluid module
Software: 1.50 Firmware: 1.3 1.8
4 _ Vo!_t!me % 100
Diff. —_ ~r["“ P”L [’J_’J_H—/’
Cum.{ — 1 ’ 80
v 34 I iy d 5
0 ﬁ( n 60
l ” s M . o
u H
m iy A - 40
e ksl
I — ~_H m—ﬂ-'—hjmw———\ r- 20
% |
0 T T T 1 T T T | B S e - )
0.2 0.4 1 2 4 6 10 20 40 60 160 200 400 1000
Particle Diameter (um)
Volume Statistics [Arithmetic) maff.510

Valume 100.0% _
Mean: “11.65 um 95% Conf. Limits: 3.768-19.54 um
Median: 5.617 um Std. Dev.: 40.22 um
Mean/Median Ratio: 2.074 Variance: 1618 l.Il'l'l2
Mode: 8.276 um Coet. Var.: 345.2%
Skewness: 10.63 Right skewed
Kurtosis: 125.2 Leptokurtic
9% > 5.000 16.00 50.00 84.00 g95.00
Sizeum  24.63 12.93 5.617 1.855 0.5,



maff.g11

me: MAFF.511 Group ID: MAFF
(D LLM 1263 (;zq 3) Hun number: 12
DMT
nts: MAFF PROJECT : PLO513
DISPERSED IN CALGON
ne: 11:51 29 Apr 1996 Run length: 61 Secands
peed: L ‘
ation; 103
model; Fraunhofer
Fluid module
1.50 Firmware: 1.3 1.8
Volume %
Dift. : 100

C < _w_ A TTTH V—’I’J/'
. A [ -
| um rl_ 1 B 80

H T
Al
Pl

mhjmm e o e o r ﬂ

— 60

— 40

- 20

‘edian Ratio; 2.144

A T T T
0.4 1 2 4 6 10 20

Particle Diameter [um])

Volume Statistics [Arithmetic]

lons from .10 um te 900.00 um

100.0%

11.26 um 95% Conl. Limits:

5.254 um Std. Dev.:
Variance:

8.276 um Coef. Var.:

I T T
40 60 100 200 400 1000

maff.511

3.514-19.01 ym
39.54 um

1563 um?
351.0%

- Skewness: ... . 10.60 Right skewed

Kurtosis:

125.9 Leptokurtic

5448 1646 59460 6468 4566
23.51 12.42 5.254 1.628 0.523

4. e oa anno
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maff.512
File name: MAFF.812 Group ID: MAFF
sample (D: LLf1 1297 Run number: 13
Jperator: DMT :
Comments: MAFF PROJECT : PLO513
DISPERSED IN CALGON
start time: 12:03 23 Apr 1996 Run length: 61 Seconds
Pump Speed: 48
)bscuration: 11%
)ptical model:  Fraunhofer
LS 130 Fluid module
oftware: 1.50 Firmware: 1.3 1.8
. Yotume % |
Tow.  — 1Th. 100
Cum. < — . . i '_Fr*_' - o 80
vV 34 ur iny
o 1 H1H
I ] | - 60
u
m — 40
€ ps
— 20
% |
0 T e 1 T et | ——1— @

T ! i 1
0.2 0.4 1 2 4 6 10 20 406 60 100 200 400 1000
Particle Diameter (um)

Volume Statistics [Arithmetic) maff.$12

‘alculations fram 0.10 um to 900.00 ym

Volume 100.0%

{ean: 10.58 um 95% Conf. Limits: 6.817-14.34 um
~ledian: 6.579 um Std. Dev.: 19.18 um
Mean/Median Ratio: 1.608 Variance: 367.8 umZ

tode: 9.929 um Coef. Var.: 181.3%

Skewness: 8.496 Right skewed
Kurtosis: 96.69 Leptokurtic
%> 5.000 16.00 50.00 84.00 95.00

Sizeum  28.46 15.40 6.579 2.040 0.611




TSRS R v

ame! MAFF.513 Group ID:
ile 1D: JBs 1271 Aun number;
itar: OMT :
nents: MAFF PROJECT : PLO513
DISPERSED IN CALGON
time: 12:12 29 Apr 1996 Run length: 60 Seconds
» Speed: 48
nration! 9%
al model: Fraunhofer
'0 Fluid module
are: 1.50 . Firmware: 1.3 1.8
y Volume 9%

r’{ H1H

H L ‘ - 60
2 1l - I
' ~ 40

) ] !’ ‘l K

. L 0

T T — 1 T ; T

0.2 0.4 1 2 4 6 10 40 60 100 260 400 10060
Particle Diameter (um)

Volume Statistics {Arithmetig) maff.513

itions from 0.10 um to $00.00 um

100.0%
17.11 um 953 Contf. Limits: 5.098-29.13 um
B 6.192 um Std. Dev.: 61.30 um
Aedian Batio: 2.764 Variance: 3758 um2
8.276 um Coef. Var.: 358.2%
Skewness: - --9:734 Right skewed
Kurtosis: 106.5 Leptokurtic
5668 1664 509.00 81700 LR}

18.20 6.192 1.856 0.617

Dift. —— 100
Ny Cum.¢ — FF[THHTHFLHH“// _ g0



=h s

Cd

vuuLt+erl La rawilie alce srayss . 46.4a 48 mpC 4nB

A maff:g14 : e e - R
File name: MAFF.514 Group ID: MAFF
Sample 1D; JBs 1275 Run number: 15
Operator: DMT
Comments: MAFF PROJECT : PLO513
DISPERSED IN CALGON
Start time: 12:21 29 Apr 1996 Run length: 61 Seconds
Pump Speed: 48
Obscuration: 10%
Optical model: Fraunhofer
LS 130 Fluid module
Software: 1.50 Firmware: 1.3 1.8
Volume 36 - :
Tom,.  — too
Cum. { — j“—l_L 80
V 3 T __-:r Ll"
0 — B -
I T LHT | - 60
u 27 1 [H] |
m H — 40
e |
1 - it
il - 20 .-
%
o f | S A—— | i 7 ' I E— T -0
0.2 0.4 1 2 4 & 10 20 40 60 100 200 400 1000

Particle Diameter (um)

Volume Statistics (Arithmetic} maff.514

Calculations from 0.10 um to 800.00 um

Yolume 100.0%

Mean: 16.21 um 95% Conf. Limits: 9.706-22.72 um

Median: 7.752 um Std. Dev.: 33.20 um

Mean/Median Ratio: 2.092 Variance: 1102 um?

Mode: 9.928 um Cocf. Var.: 204.8%
Skewness: 6.569 Right skewed
Kurtosis: 56.5% Leptokurtic

%> 5.000 16.00 50.00 84.00 95.00

Sizeum  52.10 22.98 1.752 2.315% 0.681



MAFF.815

+ i i ke i Lo

Group ID: MAFF

-ulations from 0.10 um to 990.00 um

ime 100.0%

n: 15.89 um 95% Conf. Limits: 9.493-22.28 um

lian: 6.681 um Std. Dev.: 32.62 um

anfMedian Ratio:  2.378 Variance: 1064 um?

e 49:065 um Coef. Var:: . ... 205.3%
Skewness: 5.918 Right skewed
Kurtosis: 45.61 Leptokurtic

%) 5.000 16.00 50.00 84.00 95.00

iize um 55.94 23.74 6.6081 1.751 0.540

|ﬂmc:
te 10 JBs 1354 (1354) Hun number: 18
ator: DMT
nents: MAFF PROJECT : PLOS13
DISPERSED IN CALGON
time: 12:33 29 Apr 1996 Run length: 60 Seconds
n Speed: 48
.uration: 11%
-al model: Fraunhofer
10 Fluid module
Jare: 1.50 Firmware: 1.3 1.8
Volume % 100
~ — 80
J*_mﬂ Tﬂ]“
HHH — 60
H
H — A0
— 20
T T 0
4 6 10 4[! 80 1[10 200 400 1[][]0
Particle Diameter [um]
Volume Statistics (Arithmetic] maff.515
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maff.516
File name: MAFF.516 Group ID: MAFF
Sample 10: FXd 1248 Run number. 17
Operator: DMT
Comments: MAFF PROJECT : PLOS13

DISPERSED IN CALGON

Start time: 12:41 29 Apr 1996

Pump Speed: 48

Run length: 61 Seconds

Obscuration: 12%
Optical model: Fraunhofer
LS 130 Fluid module
Software: 1.50 Firmware; 1.3 1.8
Vol
Tom,  — orl;—“ = 100
Cum. { —— J_‘—”"F h~ u—r’_/_/_//
r 110 — 80
L B ~ '
0 gy H ] \_
{ H - 60
ks H
u H
m L - 40
. H
20
T III R e =iy )

T 1 ]
4 6 10 20 40 60 100 200 400 1000
Particle Diameter (um}

Volume Statistics [Arithmetic) matf.516

Calculations from 0.10 um to 900.00 um

Volume

Mean:

Median:
Meanf{Median Ratio:
Mode:

%> © 5,000
Size um 30.07

100.0%
13.53 um
6.016 um
2.249
9.065 um

16.00
14.67

95% Conf. Limits: 3.364-23.69 um

Std. Dev.; 51.85 um

Variance: 2689 ym?

Coef. Var.: 383.3%

Skewness: 11.89 Right skewed

Kurtosis: 158.1 Leptokurtic
50.00 84.00 95.00

6.016  1.964 0.634



FEPIRCE MUticic Torc G auaiyaes

ime
in.
lian:

Je:

o>
\ize um

anfMedian Ratio:

Particle Diameter (um]

Volume Statistics (Arithmetic]

-ulatiors from 0.10 um to 300.00 um

maff.s17
rame: MAFF.017 Group ID: MAFF
aie 10; FXd 1252 ARun number: 18
ator. OMT
nents: MAFF PROJECT ; PLOS13
DISPERSED IN CALGON
time: 12:50 29 Apr 1996 Run length: 60 Seconds
p Speed: 48
-uration: 10%
-al model: Fraunhofer
30 Fluid module
vare: - 1.50 Firmware: 1.3 1.8
Volume %
100
1o, — JJ/
Cum.{ — ‘
TTITTH ~ 80
3- ] It
AL - 60
2 N | H
~JuJ — 40
" 1 - 20
0 T | s T T ! 1 T r===r—1— 0
0.2 0.4 1 2 4 6 10 20 40 60 100 200 400 10090

maff.517

100.0%
12.10 um 95% Conf, Limnits: 5.7681-18.41 um
5.543 um Std. Dev.: 32.23 um
2.162 Variance: 1039 um?
8.276 um Coef. Var.. 266.4%
Skewness: 9.841 Right skewed
Kurtosis: 122.6 Leptokurtic
5.000 16.00 50.00 84.00 95.00
34.46 15.70 5.543 1.538 0.493
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maff.518
File name: MAFF.S18 ~ Group ID: MAFF
Sample ID: FXd 1331 Run number: 19
Operator: DMT
Comments: MAFF PROJECT : PLOG13
DISPERSED IN CALGON
Start time: 13:04 29 Apr 1996 Run length: 60 Seconds
Pump Speed: 48
Obscuration: 11%
Optical model: Fraunhofer
LS 130 Fluid module
Software: 1.50 Firmware: 1.3 1.8
Volume %6
4 Dift. —— H_,_,_,—f‘//- 10
Cum.{ — —f1Th ‘
v 3 A1 | 1 ~ 80
a N | H -
I ”F | ' 2 ST - 60
u 29 H 1
m H ] - 40
. 1
" ] - 20
* | il
0 7 - i ] I B ~———- 0

L T T - T T
0.2 0.4 1 2 4 6 10 20 40 60 100 200 400 1000
Particle Diameter [um]

Volume Statistics {Arithmetic) maff.518

Calculations from 0.10 um to 900.00 um

Volume 100.0%

Mean: ' 11.57 um 95%¢ Conf. Limits: 5.834-17.30 um

Median: 5.719 um Std. Dev.: 29.25 um

Mean/Median Ratio: 2.023 Variance: 855.6 um?

Mode: 8.276 um Coef. Var.: 252.9%
Skewness: 10.14 Right skewed
Kurtosis: 140.0 Leptakurtic

% > 5.000 16.00 50.00 64.00 95.00

Size um 32.23 15.05 5.719 1.611 0.502




R R e G ot e
maff.g19
AMe: MAFF.519 ) Group ID: MAFF
e 10: FSa aug ( Fs+t1o8 Run number. 20
tor; DMT
ients: MAFF PROJECT ;: PLO513
DISPERSED IN CALGON
ime: 13:11 29 Apr 1996 Run length: 60 Seconds
Speed: 48
ration: 12%
il model: Fraunhofer
) Fluid module
ire; 1.50 Firmware: 1.3 1.8
Volume %
100
R I T — -
4 Cum, ¢ — ’-' T
FF n'f'rrwmt —~ 80

{1 1] LHT1 N

) i - 60
5 I T I
| HT - 40
. l - 20
J T T T 7 T | B — 1 70

0.2 0.4 1 2 4 6 10 20 40 60 100 200 400 1000

Particle Diameter {um}

Volume Statistics [Arithmetic} maff.519

tions from 0.10 um to 900.00 um

100.0%

71.274 um 95% Conf. Limits: 4.096-10.45 um
. 2.480 um Std. Dav.: 16.22 sm
Aedian Ratio: 2.934 Variance: 262.9 umZ

1.467 um Coef.Var: =~ = "222.9%

Skewness: 5.830 Right skewed
Kurtosis: 42.11 1 eptokurtic

5.000 16.00 50.00 84.00 95.00
um 28.07 10.00 2.480 0.754 0.369




ilc namec: maff.523 Group 1D: MAFF
ramptle ID: FS5 409 Run number: 24
ip atar: DMT
‘0. ments: MAFF PROJECT : PLO513
DISPERSED IN CALGON
W time: 14:44 29 Apr 1996 Run length: 60 Seconds
'y p Speed: 48
/bscuration: 129
i1 :al madel: Fraunhofer
S 30 Fluid module
oftware: 1.50 Firmware: 1.3 1.8
?
Volume %
Ao —
Cum,.{ —
Vv 34 i
|
!
u 2] = |

=

b

b e

—hmTrmLm

¢ '-ulatlons from 0.10 um to 300.00 um

¢ Ime 100.0%
{fean: 4.064 um
! ian: 2.129 um
{ ni{Median Ratio: 1.309
{ode: 1.928 um
V> 5.000 16.00
_izc um 10.26 5.45%%

~

20 40 60 100

Particle Diameter {um]

maftf.$23

Velume Statistics {Arithmetic)

95% Conf. Limits:
Std. Dev.:

Variance:
Coef, Var.:
Skewness:

84.00
0.861

2.372-5.757 um

74.53 um?

7.463 Right skewed
64.99 Leptokurtic
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APPENDIX 3



Nominal 1 Litre samples

Sample Code: SSconc |Sample Code: SS conc Sample Code: SS conc
5406001 o/l S406001 g/l S406001 g/l
First Event Second Event Second Event
1st part 2nd part
FXdra27 0.062 BRN1/44 0.054 BRN1/185(6) nd
FXd/478 0.032 BRN1/80 0.057 BRN2198 0.023
FXd/480 0.027 BRN1/86 0.121 BRN2/200 0.083
BRN2/203 0.032
BAN2/53 0.149
MFs/407 1.246 BRN2/101 0.114 NAP1/145 0.012
MFs/409 0.544 NAP1/148 nd
MFs/411 0.081 NAP1/7 0.191 NAP1/151 0.008
MFs/414 0.075 NAP1/20 0.159 NAP1/155 0.009
MFs/417 0.060 NAP1/23 0.227 NAP1/159 0.014
MFs/468 0.073 NAP1/27
NAP1/58 NAP2/165 0.041
NAP1/61 NAP2/169 0.018
NAP2/171 0.024
NAP2/174 0.019
NAP2/179 0.020




Nominai 100ml samples

Sample Code| Wt. Foil + | WL Filters | Wi Sample + | Container Wt. Sample Wt. | Wt Foll + Filter | Wt, dry Sedt. | Sedt, Concn. | Batch corran | Corr.d sed.t | Corr.d sed.t Sample Code
**95/1 Filters {g) (g) contalner (g) {9) (g) & dry Sed.t () {g) factor (g/filter)| dry wi(g) | conc.n{gm **95/1
RM/O5/ ‘ RM/95/
FXd/389 ¢.3128 0.0924 105.86 23.57 82.39 0.3568 0.0440 0.5340 0.0002 0.0442 0.5365 FXd/389
FXd/390 0.3185 0.0778 111,71 23.58 88.13 0.3483 0.0298 0.3381 0.0002 0.0300 0.3404 FXd/390
FXd/391 0.3059 0.0708 120,19 23.65 96.54 0.3446 0.0287 0.4009 0.0002 0.0389 0.4029 FXd/3g
FXd/392 0.3167 0.0803 126.42 23.69 102.73 0.3359 0.01g2 0.1869 0.0002 0.0194 0.1888 FXdf3g2
FXd/393 0.2838 0.0777 124.38 2363 100.73 0.2907 0.0069 0.0685 0.0002 0.0071 0.0705 FXdf393
FXd/400 ? 0.3033 0.0864 108.23 237 84.52 0.3493 0.0450 0.5442 0.0002 0.0462 0.5466 FXa/400 ?
FXd/475 0.2957 0.0788 122.30 23.64 98.69 0.2974 0.0017 0.0172 0.0002 0.0019 0.0193 FXd/475
FXd/479 0.2906 0.0756 111.98 23.64 88.34 0.2923 0.0017 0.0192 0.0002 0.0019 0.0215 FXd/479
* FXd/481 0.2789 0.0785 69.91 23.63 46.28 0.2798 0.0009 0.0194 0.0002 0.0011 0.0238 * FXd/481
MFfd/516 0.2759 0.0754 118.53 23.73 94.80 0.2768 0.0009 0.0095 0.0003 0.0012 0.0127 MFid/516
MFid/517 0.3258 0.0736 85.68 23.64 72.04 0.3266 0.0009 0.0118 0.0003 0.0012 0.0160 MF{d/517
MFfd/518 0.3321 0.0756 112.04 23.68 88.36 0.3337 0.0016 0.0181 0.0003 0.0019 0.0215 MF1d/518
MFs/405 0.3302 0.0728 106.71 23.60 83.11 0.36815 0.0380 0.4566 0.0003 0.0383 0.4602 MFs/405
MFs/406 0.3320 0.0798 128.86 23.72 105.14 0.3344 0.0024 0.0233 0.0003 0.0027 0.0262 MFs/406
MFs/408 0.2938 0.0722 114.01 23.68 80.33 0.3028 0.0030 0.0332 0.0003 0.0033 0.0365 MFs/408
MFs/410 0.3108 0.0703 102.97 23.68 79.29 0.3168 0.0059 0.0744 0.0003 0.0062 0.0782 MFs/410
MFs/412 0.3116 0.0788 121,76 23,65 98.11 0.3162 0.0046 0.0469 0.0003 0.0049 0.0499 MFs/412
MFs/416 0.3056 0.0796 125.24 23.69 101.65 0.3125 0.0070 0.0684 0.0003 0.0073 0.0713 MFs/416
MFs/467 0.2924 0.0784 114,38 23.64 80.74 0.2944 0.0020 0.0220 0.0003 0.0023 0.0253 MFs/467
LLd/436a 0.2942 0.0728 111.50 23.7M .87.79 0.2983 0.0041 0.0467 0.0003 0.0044 0.0501 LLd/436a
BW/94 BW/94
BRN1/5 0.3063 0.0774 120.30 23.63 96.67 0.3076 0.0013 0.0134 0.0003 0.0016 0.0166 BRNt/S
BRN1/6 0.3041 0.0750 116.82 23.62 93.20 0.3055 0.0015 0.0156 0.0003 0.0018 0.0188 BRN1/6
BRN1/7 0.2996 0.0748 117.66 23.58 94.08 0.36165 0.0021 0.0218 0.0003 0.0024 0.0250 BRN1/7
BRN1/10 0.2797 0.0738 1777 23.64 94.13 0.28005 0.0004 0.0037 0.0003 0.0007 0.0069 BRN1/10
* BRN2/8 0.2748 0.0742 Blank blank 0.2745 -0.0003 0.0003 0.0000 * BRN2/8
BRN2/9 0.2084 0.0738 116.98 23.63 83.35 0.3001 0.0017 0.0182 0.0003 0.0020 0.0214 BRN2/9
BRN2/15 0.2901 0.0738 118.14 23.69 94.45 0.2904 0.0003 0.0032 0.0003 0.0006 0.0064 BRN2/15
NAP1A 0.2875 0.0711 11417 23.64 80.53 0.2983 0.0109 0.1198 0.0003 0.0112 0.1232 NAP1A
NAP1/2 0.2768 0.0772 118.67 23.65 95.02 0.28565 0.0089 0.0931 0.0003 0.0092 0.0863 NAP1/2
NAP1/3 0.3027 0.0740 118.77 23.56 95.21 0.3107 0.0081 0.0845 0.0003 0.0084 0.0877 NAP1/3




s

Nominal 100ml sampies

Sample Code| Wt Foll+ | Wt Filters | Wt Sample + | Container Wt.| Sample Wt.| Wt Foil + Filter | Wt. dry Sedt. | Sedt. Concn. | Batch corr.n | Corr.d sedt | Corr.d sed.t | Sample Code
**95/4/ Filters (g) {g) contalner (g) {g) {9) & dry Sed.t (9) {gm factor (gAilter)| drywt. {g) | conc.n (gN) **95/4/
BWI5/ BWa5/
NAP1/468 0.2871 0.0689 118.81 23.62 95.19 0.2885 0.0014 0.0147 0.00058 0.0020 0.0208 NAP1/468
NAP1/474 0.3002 0.0740 122,22 23.64 98.58 0.3030 0.0028 0.0284 0.00058 0.0034 0.0343 NAP1/474
NAP1/479 0.2834 0.0766 123.75 23.66 100.09 0.2836 0.0002 0.0020 0.00058 0.0008 0.0078 NAP1/479
NAP1/480 0.2811 0.0765 123.33 23.60 99.73 €.2809 -0.0002 -0.0020 0.00058 0.0004 0.0038 NAP1/480
BRAN(NAP)1/494 0.3122 0.0778 123.19 23.56 99.63 0.3142 0.0020 0.0201 0.00058 0.0026 0.0259 BRN(NAP}1/498
BRN({NAP)1/499 0.3825 0.1773 124.41 23.61 100.80 0.2854 -0.0971 -0.8633 0.00058 -0.0865 -0.8575 BRN(NAP}1/409
RM95/ RMg5/
MFs/1349 0.3154 0.0794 112.08 23.55 88.53 G.3162 0.0008 0.0090 0.00058 0.0014 0.0156 MFs/1349
MFs/1351 0.3321 0.0200 104.03 23.66 80.37 0.3324 0.0003 0.0037 0.0003 0.0006 0.0075 MFs/1351
FXd/1368 0.2998 0.0798 118.09 23.67 94.42 0.3053 0.0055 0.0583 0.00058 0.0061 0.0644 FXd/1368
FXd/1370 0.2081 0.0810 114.49 23.60 90.69 0.2998 0.0017 0.0187 0.00058 0.0023 0.0251 FXd/1370
FXd/1372 0.2922 0.0787 116.68 23.61 93.07 0.2975 0.0053 0.0569 0.00058 0.0059 0.0632 FXd/1372
FXd/1373 0.3037 0.0815 116.77 23.60 93.17 0.3060 0.0023 0.0247 0.00058 0.0029 0.0309 FXd/1373
MFd/1382 0.3055 0.0852 125.61 23.66 101.85 0.3044 -0.0011 -0.0108 0.00058 -0.0005 -0.0051 MFd/1382
MFd/1383 0.3260 0.0797 125.63 23.58 102.05 0.3267 0.0007 0.0069 0.00058 0.0013 0.0125 MFd/1383
MFd/1386 0.3141 0.0925 13117 23.69 107.48 0.3140 -0.0001 -0.0009 0.0003 0.0002 0.0019 MFdr1386
MFd/1389 0.3097 0.0761 123.54 23.50 100.04 0.3028 -0.0009 -0.0090 0.00058 -0.0002 -0.0032 MFd/1389
MFd/1417 0.2868 0.0661 117.27 23.59 93.68 0.2859 -0.0009 -0.0096 0.00058 -0.0003 -0.0034 MFdi1417
MFd/1420 0.2806 0.0730 120.14 23.47 96.67 0.2899 -0.0007 -0.0072 0.00058 -0.0001 -0.0012 MFd/1420
wtchange mean correction sd
Blankd/a 0.2862 0.2853 -0.001 factor Blankd/a
Blank4/b 0.3019 0.3010 -0.0009 Blankd/b
Blank4/c 0.3194 0.3191 -0.0003 0.00058 0.00031 Blank4/c
Blank4/d 0.3206 0.3201 -0.0005 Blank4/d
Blankd/e 0.2972 0.2969 -0.0003 Blank4/e




Isoproturon . Trifluralln Flutrlafol

Sampla nama Water Concn Corracted Conc.n K, tsoproturon Waler Concn Corrected Conc.n K g Trifluralin Water Concn  Corrected Cone.n Ky Flutriafol
ug! in Sed.t ugkg {sed}{wat] ug! in Sed.t ugkg [sedl[walt] ugt In Sed.t ugkg [sed}wat]

BRN1/185 0.3138 n.d ? 0.0000 nd ? 0.0496 nd ?
BRN2/198 2.5965 nd ? 0.0000 0.00 ? 0.0422 887.68 210325
BRN2/200 B.7679 nd ? 0.0000 0.00 ? 0.0588 227.59 3870.6
BRN2/203 47939 nd ? 0.0000 0.00 ? 0.0277 399.36 144423
NAP1/145 16.6799 nd ? 0.0124 n.d ? 0.1397 nd ?
NAP1/151 45.7065 1539.48 33.6617 0.0143 nd ? 0.2092 247.50 1183.2
NAP1/1585 55.3145 - nd ? 0.0253 nd ? 0.1989 8322 418.3
NAP1/159 63.6119 nd ? 0.0344 252.67 73557 0.2006 171.65 855.9
NAP2/165 2.9269 nd ? 0.0000 0.00 ? 0.1184 85.70 550.0
NAP2/169 3.2553 nd 7 0.0097 nd 7 0.1577 89.78 569.3
NAP2/171 2,9907 nd ? 0.0000 0.00 7 02011 208.39 1036.2
NAP2/174 1.4211 nd ? 0.0000 0.00 ? 0.1921 433.82 2257.9
NAP2/179 3.8861 nd ? 0.0000 272.48 ? 0.1353 29917 22111

Propiconazol 1 Proplconizal 2 -
Sample name Water Conen Correctad Conc.n K4 Isoproturon Water Concn Correctad Cone.n K4 Trfluralin

ugt In Sed.t ugkg [sedlfwat] ugt in Sed.t ugkg [sed}fwal]

BRN1/185 0 0.00 ? 0 0.00 ?
BRN2/198 0 0.00 ? 0 0.00 7
BRN2/200 0 0.00 ? 0 0.00 ?
BRN2/203 0 0.00 ? 0 0.00 ?
NAP1/145 0 0.00 ? 0 0.00 ?
NAP1/151 0 .00 ? 0 0.00 ki
NAP1/155 0 0.00 ? 0 0.00 7
NAP1/159 4] 0.00 ? 0 0.00 ?
NAP2/165 0 0.00 ? 0 0.00 ?
NAP2/169 0 0.00 ? 0 0.00 ?
NAP2/171 o 0.00 7 0 0.00 ?
NAP2/174 0 .00 ? 0 0.00 ?
NAP2/179 0 0.00 7 0 0.00 7
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