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Purpose: Presenting a validated method on pesticides in Qven Method Jse evaporation phase;_Yes - — E— - -
vari(F))us Water matric%s with large volume in'e?:tion into GC Initial temperature: 40.0°C Use cleaning phase: Yes Interferences at the very low levels, typically 80pg/l, from the 1.2,3 Trichiorobenzene 269 2 10 23
MS after liquid-liquid t . 9 J Initial hold time: 3.00 min Use ramped pressure: Yes Sample matrix. For example, Dichlorvos, where the principal E;E:E:EEEEEEEE ?g 133 16;5 19[,41

alter fiquid-iquia extraction Number of ramps: 3 Transfer temperature delay:  0.10 min precursor lon is 109. Using this ion resulted in POOor lon Aclonifen 16.8 99 18.8 96.5
Methods: Various pesticides were analyzed in the Ramp 01 rate: 25.0°C/min Post-cycle temperature:  Cool Down gualification at the sub 80pg/l level. Switching to the less i:g;:'“" gi gg ?E gj
Standards and matrlx Samples US|ng a Thermo SCIentIfICTM Hampﬂlfinaltemperature: 180.0°C Injection pressure: 100.00 kPa abundant h|gher precursor masses 185 and 1869, although f;‘.t;aﬂ'ne 11655 19; 156% gg

) i . . g : - - e . ifenox : :
TSQ 8000 Evo triple quadrupole GC-MS/MS instrument Ramp 01 hold time: 0.00min Injection time: 0.3 min less abundant resulted in better ion qualification. Chiorfenvinohos 7 57 233 04
coupled with a Thermo Scientific™ TRACE™ 1310 GC. Ramp 02 ete: 20/ min__ljection flow: 00 mi/min Corpytios 245 108 SEER %
Sample introduction was performed with a Thermo Ramp 02 fina] temperature: 20~ njection backTlush enable:_Of Focusing of the Trichlorobenzenes at the front of the Cis-Hepiachior eporide 78 105 56 101
Scientific™ TriPlus™ RSH autosampler, using large volume Ramp 02 hold time: 200min__ Evaporation pressure: 10000k chromatogram. This proved difficult due to the 60ul enriched DDEPP 15 89 127 79
: : : . Ramp 03 rate: 100.0 °C/min Evaporation rate: 1.0°C/sec L : : : DDT-OP 9.6 104 9.3 98
PTV with a glass sintered liner and compound separation S — e = Injection volume. We largely overcame this by using constant DDT.PP 51 103 7 5
was achieved on a Thermo Scientific™ Trace GOLD TG- . —— — —— _ pressure mode, and a ramped pressure during the hot liner to Diaznon 55 % 57 20
] ] Ramp 03 hold time: 5.00 min Evaporation time: 1.00 min Dichlorvos 9.1 102 6 97
35MS 30 m x 0.25 mm 1.D. x 0.25 pm film capillary column. , —— . cool column transfer stage. Dicofo 85 33 717 %
PTV mode: Large Volume Evaporation flow: 50.0 mL/min Do 57 o n 5
. I I Temperature: 40°C Transfer pressure: 517.11 kPa ) ) Dimethoate 12.1 96 8.1 95
sRaeli u Iltess' ;?eerrgr?tg;? Iisnct?mrg ?;Etely validated and St flow wommin Transferraie: 145 °Ceec Linearity above 5000pg/l (5ng/l) for some of the compounds Endosufan-Apha 128 110 124 101
P y ' Splitless time: Loomm Transfer temperature: 220 °C was poor. This has restricted our calibration range, and Eﬂgﬂsuﬁaﬂ-ﬁetﬂ f;j 1999? 132 gg
' ' ' . . . narin . ;
Purge flow: 00mUmin Transfer time: p— therefore, ha_s mcreas_ed the requirement to dilute some of our Fenitotion 68 %8 53 93
INTRODUCTION Constant septum purge: on Cleaning rate: 145 °C/sec samples, which does increase workload and cost. ngm';:gmﬁd“?”e 161; 1954 165_;‘ gg
Carrier mode: Constant Pressure Cleaning temperature: 370°C HCH-Beta 14.1 104 114 102
The EU Water Framework directive was introduced in Carrier pressure: 100.00 kPa Cleaning time: 10.00 min RESU LTS HCH-Delta 28 108 113 100
= HCH-Gamma 143 105 9 100
August 2013 amending EU directive 2000/60/EC and Vacuum compensation: On Cleaning flow: 700.0 mL/min p— — — Heptachlor 277 114 2% 110
2008/105/EC; |ay|ng down a strategy against the po||uti0n Carrier gas saver flow: 10.0 mL/min Cleaning backflush enable:  Off ’ ” ” ” ll;lge;zrajr:g;benzene 19;1 gg 185'93 g‘é
of water to be applied to all European Union member Carrier gas saver time: 20.00 min sodrin 92 104 114 98
e - P . e Malathion 155 97 15 4 86
states; it involves the identification of priority substances Name RT  |ParentMass|Productiass |CollisionEnergy [Name2 RT3 |ParentMassd|ProductMasss |CollisionEnergy6 I £ " /\ e Pendimethalin No data No Data No Data No Data
and the monitoring of different classes of contaminants; 135-Trichlorobenzene | 7.4 1793 109.0 24|Chlorthalonil 17.53 265.8 1700 2 A A V\ y oy rd Pentachlorobenzene 12 100 137 93
Includes the first watch list (used for future prioritization L5 Triclorobenzene | 114 1753 1050 14)Chlorthalonil 3y %58 130 5 3 o \ tf \ ' E-“i”m” ?;g 132 231 ;31 g;
. HCBD-C13 788 2288 193.9 14| Aldrin 17.82 262.7 1929 32 B re: e : B e wunsese el 1= P ALl : :
exerctl)sess), H he flexibil | 0S HCBD-C13 788 2308 1959 14{Aldrin 1782 2627 1510 30 S i —— EFE;EE” ‘?g; gg 2?; g‘;
Member States have the flexibility to apply an E HCBD 288 ms 1879 14[Terbutryn 1807 L1 5.0 6 E = TransHe - '
: : . : - - s - -Heptachlor epoxide 12.3 101 66 g9
(environmenta| qua”ty Standard) for an alternative matrix or, HCBD 7.38 224.9 189.9 14| Terbutryn 18.07 241.1 170.1 12 Trifluralin 15.8 101 10 98
where relevant, an alternative biota taxon, for example sub- s fol A0 160 Uchlorpyiosttyl___[1843) 19671070 6 / \
’ e 1 124-TCB 201 1300 1449 14{Chlorpyrifos-Ethyl 1842 196.7 168.9 1 = : IR P o
phylum Crustacean, paraphylum “fish”, class Cephalopodan 123-7C8-D3 47 128 110 24]Fenitrothion 185 2770 109.0 16 - F = CONCLUSIONS
or class Bivalvia (mussels and clams)' 123-TCB-D3 847 1829 148.0 14|Fenitrothion 18,56 277.0 260.0 6 I - I B I
! i | e s sena 0 - sennae . e I R I o . .
The directive encourages the development of novel 123-7c8 sas) gl e 28[parathion-D10 178 W1 80 % —— m—— e On sample preparation:
. . . . 123-TCB 8.43 173.9 144.9 16|Parathion-D10 18.78 3011 115.1 10 T meme B | el S - .. . . .
monitoring methods such as passive sampling and other e T— Y T Y - : It is important for laboratories to keep the sampling at a practical
tools. Dichlorvos-D6 898 1910 9.1 12]1sodrin 1931 1929 157.2 2 E level in order to facilitate transport and general sample handling.
Dichlorvos 2 180 %0 L2|Dicofo DA UL A = Therefore this method is based on a classical sample amount of

CIP 2 UK regulations investigates the occurrence, sources ichlone: SN L S— bl .U L = E i

d Fof pstances. detalosbeaene 1135 u98  nasl lpendnebainds 0% %2t W | | o () A - one iter.
an ' _remova 0 tra_ce su stqnces In waste Wat_er trefatr_n_ent Pentachlorobenzens 1155  249.8 1785 24|Pendimethalin-D5 19.56 255.2 193.1 5 2| e T R Liquid liauid extraction is a classical . reliable and eas
facility effluent. This regulation helps to establish priorities Trifluralin-D14 191 2670 163.1 12|Pendimethalin 19.64 252.1 162.0 8 C: i g hod lentl " d’f | y f
o . — — _ . e . . extraction method, excellently suited for a large range o

for premeditative action to ensure surface waters meet new MU —0 Apendmetteln_____ (DO z2l I3 ¥ | Figure 3 Quantifier and qualifier ion of dichlorvos, dicofol and g-HCH “alvies and of cour t ry oty Thi J h ? T wh

Environmental Quality Standards (EQS). T:“m:f” Egi 2221 igji 12 Cfs':e":“::”'?’“fge E:; iii i:ij ;E at 40pg/l level and calibration curves flh_ay etshad ? C?u Ste watery ha ICes. ThiS IS he reason why
ifluralin - - - ci Heptachlor Epoxide |15 - - is method of extraction was chosen.

The CIP 1 program was managed by UK Water IndUStry Hexachlorobenzene |14.06 283.8 213.8 30|Trans-Heptachlor-Epoxide |20.12 352.9 253.0 16

. 350
Research (UKWIR) and implemented from 2010-2013. Hexachlorobenzene (1406 2838) 2488 18]Trans-Heptachlor-Epoxide 2012 183.0 155.0 1 _ GC and GC-MS/MS method and technology:
I i HCH-Alpha-D6 14.23 221.9 143.0 18Chlorfenvinphos 20.28 266.9 159.0 16 300 - Dichlorvos
The CIP 2 program is a follow up program of sampling and W Next t le handli g . iabl 4 robust
: : HCH-Alpha-D6 14.3 2219 185.0 8|Chlorfenvinphos 20.28 266.9 203.0 10 ext to sample handling and preparation a reliable and robus

analys!s to be Ir_npl_emented bet_vveelj 201_4 and 2020. HCH-Alpha 1437 128 W67 12]1rgarol 1051 05l 232 182.1 1 250 : :

The primary objective of CIP 2 is to identify and HCH-Alpha 437 2138 183.0 8|irgarol 1051 2051 182.0 109.1 10 —--EQS level QC metho.d has b.een developed for this set of analytes with the

characterize sites where EQS levels are breached. In the iazinon | wa e Ulerdosufendpe |74 g 2t o | 520 spike at 280pg/! following crucial keys to success:

program 70 priority substances were determined from 162 v MR i O meewiews  w s0 W0 B | 150 =40pg/l Spke in | Large Volume PTV injection: simply being able to inject a large
Atrazine-D5 14.94 205.1 127.1 14|DDE-PP 21.96 246.0 176.1 28 .

sewage treatment works (STW) efiluents. 11 o Y~ TR v R Y Eee E—— " 100 River Water volume of the extract, increased the response for all of the

pha;r%a(t:eutllciqls_ Weretalstotldenttlfltehd ?sé gréo_rlt)éI rr;_om;o;mg Atrazine 1500 2000 1320 ame:jnn 23 2608 218 16 . analytes. The methodology developed is robust and repeatable.

candidates. It is important to note tha IS defined for Arazine 1500 2150 58.1 12|Dieldrin 22.33 262.8 190.9 30 —W _ S

only 3 pharmaceutical compounds Diclofenac, E2 and EE2. ?maz@ Ez EE; 1:?3 ZEn;ﬁrfn i:;z ;izz i:z: gi 0 MS/MS: a secqndary fra_gmentatlon allows TOI’ ellmlnafung the
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All substances selected for monitoring analysis were _ - backgrou_nd noise a_tnd yields r_nuch better signal to noise,
. . HCH-Gamma 15.58 180.9 145.0 14/DDT-op 23.78 235.0 165.1 22 reSUItln in better Sj na.l tO noise

detected previously in waste water effluent samples. The HCH-Gamma 1558 1808 1090 26(DDT-0p Bl 20 1995 0| | Figure 4 Graphical representation of the repeatability of dichlorvos at g 9

determined environmental concentrations of many priority E:EEZ:::EZ E: i:ji E‘E 1EIE:E i:;g ;2;2 1:; ii EQS spike and 40pg/L spike in river water Overall conclusions

SUbStanceS In eﬂ:luent exceeded EQS Dimethoate 15.76 143.0 110.3 10|Endosulfan-beta 24.61 240.6 205.8 12 : . : i

400 The method reaches all validation requirements and limits of

Dimethoate 15.76 143.0 111.0 10|Endosulfan-beta 24,61 158.9 123.0 12 . . . . . . .
oo Py I E—— loor o8 i 1 ” 250 Dicofol quantitation for all pesticides as listed in figure 2, except for the

CONSI DER ATION S HCH-Beta 1645 2187 183.0 8{DDT-D8 25.16 245.1 173.1 2 /\‘_/\ A compound heptachloro and its epoxides.

. s : : Heptachlor 16.75 271.8 236.9 12|Aclonifen 25.19 264.0 194.1 14 300 A N _ _

The limit of quan.tltatlon (LQQ) IS the .Iev_el at which can be eptadilor P R 0 lictonten ol 2680 o1 ” < N \\/,_. ~EQS level OC «Calibration curves are above R2= 0.995 to 5000pg/| for
accurately quantitated, while still achieving the required Alachlor-D13 1678 1732 137.2 26|DDT-pp 25.28 235.0 165.1 2 250 spike at 28000/| most compounds
level of precision (typically 10 — 25%). As defined by the Alachlor-D13 1678 202 1722 10]00T-pp LA %50 1935 10 200 P _ p_g
Directive, the LOQ is x2.15 the Limit of Detection (LOD). It Alachlor 1698 1881 1300 32{Quinoxyfen 543 2310 208.0 2% Q -=-40pg/l Spike In *Recovery levels are above 80% for all compounds
_ ’I | | " | " the RSD t ; ' Alachlor 16.98 188.1 160.1 8|Quinoxyfen 25.43 307.0 237.0 18 150 River Water _ o
IS a very low level spike, making the arget very O el T R 8|Bifenox %8| 1729 1379 16 100 *Residual standard deviations were met for all compounds,
challenging, but in almost all cases we have achieved below HCH-Delta 1740) 88| 1465 20[Bifenox n85) Ml 810 12 A except for heptachlor and its epoxides
25% RSD for the LOQ (most compounds are comfortably S e ——————— e S Quantitation limits for the Water f « directi
:  Quantitation limits for the Water framework directive are
beIOW thls)' O I I I I I I I I I I I I I I I ] - .
Figure 1-2 GC method and MS/MS Transitions met, except for heptachloro and its epoxides
Generally speaking, the Environmental Quality Standard o _ _ | _ Figure 5 Graphical representation of the repeatability of dicofol at
(EQS) is defined as being 7 times the LOD. This value will Calibration spikes in Ultra High Purity water EQS spike and 40pg/L spike in river water REFERENCES
be run routinely as part of our in-house quality control, with
each batch of samples. It is also a very low level spike, but The concentration values are as follows, in the 1 litre of UHP revious Lopatzooopt - HCH-gamma £0S = 20,000pg/ | EU directive 2013/39/EU
we comfortably achieve the RSD/Recovery targets for most water and on column: 3500 > EU directive o
compounds Call 5000pg/| 600pg on column \ 2. Analytical Methods for the new proposed Priority Substances
The Directive values ref LOD, LOQ and EQS are all Cal?2 2000pg/| 240pg on column 500 . of the European Water Framework Directive (WFD) Revision of
different for each compound. However, the laboratory has a Cal3 1000pg/I 120pg on column _ . the Priority Substance List (2012) Robert Loos European
single concentration spiking solution as this is far more Cal4 500pg/l 60pg on column = . ow MRV at Commission - DG Joint Research Centre (JRC) Institute for
practical to handle to prepare the solutions and to review Cals 200pg/l 24pg on column 1500 / (E;(\)/llr)(?nment and Sustainability (IES) Water Resources Unit
data and results. Cal6 80pg/I 9.6pg on column Spra
Cal7 40pg/l 4.8pg on column . . 3. The European water directive brochure:
. ® L g . 1 _ _
For all of the compounds the requirements are met except o | | | 500 . . . * o o ! https.//tools.thermoflsher_.com/content/sfs/brochures/XX 71741
for heptachlor - and its epoxides. Currently there are no Validation spikes in Surface River Water e S . . EE-V\é?ter-Framework-Dlrectlve-Reference-GU|de-XX71741-
practical and affordable methodologies available to achieve | | | 500 5 10 15 20 25 30 ERRU
these limits. The concentration values are as follows, in the 1 litre of surface
river water and on column: Figure 6 Graph representing measurements of river water samples TRADEMARKS/L ICENSING
for HCH-gamma. © 2017 Thermo Fisher Scientific Inc. All trademarks are the
MATERIALS AND METHODS 80% of calibration range; The upper red line represents the previous LOD when analyzing with property of Thermo Fisher Scientific and its subsidiaries unless
Sample preparation 4000pg/l 480pg on column GC single quad, the lower red line represents the new guantitation otherwise specified. This information is not intended to
50% of calibration range; limit. The green dots are actual measurements of various samples. encourage use of these products in any manners that might
. . . 0 I I .
dichloromethane and 5ml of iso-hexane. This ensures ©.6% of calibration range (EQS) Statistical evaluation over 11 batches
efficient extraction of a wide range of pesticides with 280pg/| - 33.6pg on column : National
- i Limit of quantitation(LOQ) . - Environment
different polarities.
| o 3000/| 9 604/l on column As part of the validation, 11 batches of validation were Laboratory
The two solvents are taken off, combined and dried with PY -0Pg A :
sodium sulphate, and then concentrated down to 0.5ml Limit of detection (LOD) analyzed. . . A gency Service
_ Turb ! ' t Finally there | | ' : 40pg/! 4.8pg on column All the spiked samples were extracted and run in duplicate.
usmhg a urtovap System. Finaily there 1S a soiven Limit of detection (LOD) Over the 11 batches the residual standard deviation target is -
exchange step. 20pg/! 2.4pg on column 25%, and the recovery target is 100% =+ 20%
niecti | . 60U Due to background issues, Chlorthalonil and Pendimethalin ermo Is er
hjection voiume. bUU were spiked at higher levels for the LOD i.e. the EQS 280pg/|
spike was used for LOD purposes. This level is still within the S C I E N T I F I C

requirement of the directive
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