Removal of
metaldehyde and
other pesticides



Background

® Performance of treatment (particularly GAC
and ozone) well established for many
pesticides

® Occurrence of other pesticides becoming
more significant

® Laboratory tests/modelling of water
treatment provide screening of options

®* May avoid the need for costly and time
consuming pilot plant trials



Log K, VS GAC performance
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Laboratory tests to assess
removal by treatment

* PAC/GAC batch tests
* GAC Rapid Column Tests
* Ozonation (chlorination) tests

* Used for single client (site specific) and
collaborative projects over recent years



PAC adsorption tests




PAC test results
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Clopyralid removal by PAC
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Methiocarb/PAC
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GAC batch tests
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GAC batch test results —
metaldehyde, isoproturon
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Example GAC batch test results
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GAC batch test results — virgin, used
and regenerated for metaldehyde
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GAC Rapid column tests

® Batch tests indicate relative
performance for alternative
GAC/pesticides

® Small scale RCTs can
provide more reliable
Information on operational
performance

® Use in conjunction with
modelling (GACman ) to
identify impact of alternative
operating conditions



RCT - Clopyralid

——— Clopyralid, treated ——¥—— Isoproturon, treated
----- Regulatory limit
0.60
0.50 + Influent
7 Clopyralid 0.36 ny/l
0.40 Isoproturon 2.5 ng/l
0.30 -

0.20

Pesticide concentration ( pg/l)

O

o B

S o
|

10000 20000 30000 40000 50000

Bed Volumes

o

O VVIR D UV



RCT - Methiocarb
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RCT results - metaldehyde
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Modelling results for virgin F400

EBCT Influent Bed life to target 0.1 g/l
(min) ( g/l metaldehyde) metaldehyde (days)

10 0.4 75

15 0.4 195

25 0.4 443

10 0.5 44

15 0.5 150

25 0.5 376

25 0.9 249 (36 weeks vs. 38 weeks from

RCT)




Ozonation tests
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Ozonation results

Pesticide Ozone at start Ozone at Mean ozone | Residual Removal
of contact end of during concentration efficiency
time (mg/l) contact test of compound (%)

time (mg/l) (na/l)
(magl/l)
Carbetamide  |0.00 (Control) 1.16
0.53 0.13 0.28 0.50 56.9
Clopyralid 0.00 (Control) 2.9
0.49 0.10 0.23 3.0 0
Dichlobenil 0.00 (Control) .67
0.43 0.08 0.17 3.44 6.3
Isoproturon 0.00 (Control) ).66
0.96 0.24 0.51 <0.002 >99
Propyzamide |0.00 (Control) .73
0.39 0.12 0.19 1.39 49.1




Ozonation test results -

metaldehyde
Time Test 1 Test 2 Isoproturon Metaldehyde ( ng/l)
(min) ozone ozone (mg/l)
(mg/l) (mg/l)
0 0.96 0.96 0.66 1.15
5 0.51 0.52
10 0.32 0.33
15 0.23 0.25 <0.002, <0.002 1.40, 1.11




Metaldehyde - effect of pH on ozone
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Ozone/peroxide
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Summary

® Laboratory batch tests developed to assess pesticide
removal by oxidation or adsorption

® GAC batch tests only give relative performance

® RCTs more appropriate to dynamic conditions and full
scale application

® Use to calibrate GAC models for alternative operating
conditions

® Use in conjunction with ozonation modelling to identify
trade-off between ozone/GAC

® Tools to assist in operational decision making in relation to
security of treatment and costs

®* UKWIR project on metaldehyde and other pesticides



