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Forord

Danmarks Miljgundersggelser er Miljastyrelsens Referencelaboratorium
for Miljgfremmede Stoffer. Som en af opgaverne arrangerer Afdeling for
Miljgkemi preestationsprovninger efter aftale med Miljgstyrelsen og
DANAK (Dansk Akkreditering). Denne praestationspravning blev afholdt
I forbindelse med Miljgstyrelsens @nske om dokumentation af
laboratoriernes analysekvalitet ved kontrol af drikkevand, boringskontrol
samt ved eventuel deltagelse i analyseprogrammer vedrgrende
overvagning af det ydre miljg.






1 Indledning

Danmarks Miljgundersagelser, Afdeling for Miljgkemi, har efter aftale
med Miljgstyrelsen og DANAK udfart en praestationspravning: Pesti-
cider 2 i drikkevand, den 9. juni 1998. Efter aftale med Miljgstyrelsen
indgik der 22 pesticid komponenter i praestationspravningen. Matricen
var uspiket taphanevand. Laboratorierne skulle selv tilssdte de relevante
komponenter til matricen ved hjadp af stofblandinger i ampuller, som
ledsagede de tilsendte matricer.






2 Tilrettelaeggel se af praestationspr gvningen

Der deltog i alt 13 danske og udenlandske laboratorier i praestationsprov-
ningen. De udsendte praver blev analyseret med laboratoriernes egne
analysemetoder.

Der blev udsendt 6 prever som tre prgvepar. Praverne bestod dels af en
vandig matrice, som blev fremsendt i laboratoriernes egne proveflasker,
og dels af ampuller indeholdende de relevante komponenter i tre
koncentrationsniveauer. Laboratorierne skulle efter modtagelse af
praverne og far en oparbejdning af preverne spike den vandige matrice
med det vedlagte ampulmateriale (Bilag 1).

Tabel 1
Vandig prave Koncentrationsniveau efter spike (ng/l)
AogD 0,040
CogF 0,060
B og E 0,080

Den gravimetriske koncentration af de enkelte komponenter i de
anvendte ampuller fremgar af kopi af certifikater samt chromatogrammer
fraleveranderen Dr. Ehrenstorfer (Bilag 2).

Provefremstillingen pa Referencel aboratoriet er beskrevet i Bilag 3.

Ampullerne blev testet for homogenitet og stabilitet pa udvalgte
komponenter (Bilag 4). Ampullerne, der blev anvendt til fremstilling af
proveparrene A og D samt C og F var fremstillet ved fortynding af
oplasningen til preveparret B og E.

Laboratoriernes forelgbige resultater blev udsendt den 8. september
1998.

| resultatarkene indgik oplysninger om prgveparrenes gennemsnitlige
vagdi, nominel vaadi, afvigelse fra nominel veardi samt relativ standard
deviation (RSD%) for hvert laboratorium og for hver komponent.
Endelig blev antallet af analyserede komponenter, den gennemsnitlige
RSD% samt gennemsnitlige afvigelse fra nominel vaadi for hvert
laboratorium angivet. Laboratorierne havde desuden mulighed for at
kommentere egne resultater (Bilag 5).
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3 Statistisk databehandling

Databehandlingen i rapporten er foretaget i overensstemmelse med SO
5725 (DYI1S0 5725, 1995 samt Spliid, H. 1994). Databehandlingen blev
udfert af VKI i samarbejde med DMU. | Bilag 6 findes en kort
gennemgang af statistikken, og i Bilag 7 findes en symbolforklaring over
de anvendte forkortelser og symboler.

Der blev udfert Cochrann's og Grubb's outliertest pd datamaterialet.
Laboratorier, som er identificeret som outliers eller stragglers, er
markeret i Youden plottene. Outliers er udelukket fra den videre
databehandling.

Koncentrationen af hver komponent i hver prave er tildelt en nominel
vaadi. Denne vaadi er fremkommet ved brug af de gravimetriske vaardier
af hver komponent i hvert ampulssg multipliceret med den relevante
fortyndingsfaktor.

11
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4 Resultater og kommentarer

Fristen for aflevering af analyseresultater var sat til den 14. august 1998.
Resultaterne blev afrapporteret dels elektronisk pa diskette og dels i en
papir kopi. Desuden afleverede laboratorierne et sst chromatogrammer
af de 6 analyserede, vandige prover.

Laboratoriernes resultater fremgar af Bilag 8. | bilaget indgér blandt
andet ogsd en grafisk fremstilling af resultaterne som Y ouden plot.

Der har vaget anvendt adskillige og meget forskellige analysemetoder til
oparbejdning og analyse af proverne, idet pesticid komponenterne
kemisk bestdr af sure, neutrale og basiske stoffer, som ikke har kunnet
forbehandles i én enkelt proces. Generelt har der veget anvendt
ekstraktionsmidler, som har relateret sig til den enkelte komponents
kemiske egenskaber. Derpa har sterstedelen af laboratorierne anvendt
LC-MS og GC-MS metoder til kvantificering af stofferne (Bilag 9).

Laboratorierne har udfert analyserne med relative standard afvigelser
RSD% (pa basis af repeterbarhed) pa hgjst 15%-16% for prevepar A/D
og paunder 10% for starstedelen af preveparrene B/E og C/F.

| betragtning af, at komponentkoncentrationerne i de vandige prover har
vaget i en sterrelsesorden pa fra 4 til 8 gange den forventede
detektionsgramse (0,01 ng/l), er de fundne relative standard afvigelser
overraskende lave.

For hydroxysimazin, trichloreddikesyre, maleinhydrazid og thiram har
det ved pravningen vist sig, at der er en overvejende sandsynlighed for, at
stofferne er ustabile i vandigt medium. Specielt for thiram gedder det, at
Referencelaboratoriet i oktober 1998 har modtaget skriftligt materiale
(fortroligt) fra firmaet ubc-Chemicals, som beskriver denne risiko.

For en mindre gruppe pesticider, som har kraevet vanskelige og
nyudviklede analysemetoder har der vaget specielle, analytiske
problemer, som enten kan tilskrives analysemetoderne eller pravernes
ustabilitet
(Tabel 2).
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Tabd 2

Pesticid Genfinding Kommentar

Dalapon 85% -

Glyphosat A/D: 88% For pravepar C/F er der pavist signifikans forskellig fra 0 inden for
preoveparret. Praverne C og F kan ikke tillaagges den nominelle
vaadi.

Hydroxysimazin - Data kan ikke anvendes i vurderingen. Stoffet er formentligt
uholdbart i vandigt medium.

Maleinhydrazid - Et laboratorium kan analysere stoffet, som formentligt er uholdbart
I vandigt medium.

Pirimicarb 113-117% -

Thiram - To laboratorier har analyseret stoffet, uden at kunne genfinde den
nominelle vaardi. Stoffet er formentlig uholdbart i vandigt medium.

Trichloreddikesyre - Et laboratorium har analyseret stoffet uden at kunne genfinde den

nominelle vaadi.
Stoffet er formentligt uholdbart i vandigt medium.

14
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Refer encer

DS/1SO 5725, 21.03.1995

Spliid H. (1994): Procedures and Analyses of Datain Environmental

Parallel Studies. January 1994.

ucb-Chemicals: Stability of Thiram at low concentration (fortroligt

notat)

15



16



6 Bilagsoversigt

Bilag 1
Bilag 2
Bilag 3
Bilag 4
Bilag 5
Bilag 6
Bilag 7
Bilag 8

Bilag 9

Provefremstilling, laboratorierne 19
Certifikater 23

Provefremstilling, Referencelaboratoriet 35
Test for homogenitet og stabilitet 37
Laboratoriernes bemagkninger 39
Statistisk databehandling 41
Symbolforklaring 43

Resultater 45

Anaysemetoder 261

17



18



Bilag 1 Pravefremstilling, laboratorierne

Laboratorierne modtog i alt 6 vandige prover i egne proveflasker. Alle
prever skulle efter modtagelsen pa laboratoriet spikes med det medsendte
ampul materiale efter medfalgende instruks.

19
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Afdeling for Miljekemi

J.nr.131/1-0022
Ref ban

Vedrerende prastationsprovningen: Pesticider i drikkevand 2 Den 8. juni 1998

den 9. juni 1998.

Hermed leveres 12 ampuller mznrket: Pesticider 2, Prove A, B, C, D, E og F samt
Prevea, b, ¢, d, €, og f, juni 1998. Desuden leveres 6 vandprover mzrket: Prze-
stationsprevning, Pesticider 2, prove A, B, C, D, E og F, juni 1998.

Deres laboratorium er tilfzldigt tildelt kodenummer:

Ved afrapportering pa vedlagte diskette bedes det tildelte kodenummer anfort

everst pa skema 1 og skema 2. Laboratoriets navn og adresse skal ikke anfores
pa disketten.

De 6 vandprover kan vare spiket med et antal af de relevante komponenter ( se

skema 1). Laboratorierne skal yderligere spike de 6 vandpraver med ampulmate-

rialet pa folgende made:

_ Ampulkoncentraterne fortyndes. i alt med en faktor 100 000, sdledes at koncen-

20

traxionsniveaugt 1 de feerdige vandprever vil vaere: 0,01-0,1 pg/l.

'vaefforberédelsen skal pébeg_yndes snarest muligt 1 uge 24 og afsluttes senest 4

uger herefter. Eventuel konservering af preverne foretages af det enkelte labora-
torium.

Fremstilling af vandige praver:

1. Alle ampuller fortyndes med en faktor 100 over i et for hvert laboratorium
egnet solvent samt i vand. Ampul A, B, C, D, E og F fortyndes i vand, mens am-
pul a, b, ¢, d, ¢ og f fortyndes i et egnet solvent. Oplesningsmidlet i ampul a, b, c,
d, e og f er ethylacetat.

Eksempel:

Der udtages 500 pl fra ampullen Prave A . Dette volumen overfores til en 50 ml
malekolbe delvist fyldt op med vand. Malekolben mzrkes: mélekolbe A. Der ef-
terfyldes med vand, og der blandes godt.

&
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Der udtages 500 ul fra ampullen Preve a. Dette volumen overfares til en 50 ml malekolbe delvist fyldt
med laboratoriets solvent. Malekolben mzrkes: malekolbe a. Der efterfyldes med solvent, og der blan-
des godt.

2. De markede vandprever og markede malekolber opstilles, og der fortyndes med en faktor 1000:
Vandproeve A (1000 ml) spikes med 1000 pl fra milekolbe A og med 1000 i fra malekolbe a.
Vandpreve B (1000 ml) spikes med 1000 ul fra malekolbe B og med 1000 ul fra malekolbe b.
Vandpreve C (1000 ml) spikes med 1000 pl fra malekolbe C og med 1000 pl fra malekolbe c.
Vandpreve D (1000 ml) spikes med 1000 pl fra malekolbe D og med 1000 w1 fra malekolbe d.
Vandprove E (1000 ml) spikes med 1000 ul fra malekolbe E og med 1000 ul fra malekolbe e.
Vandpreve F (1000 ml) spikes med 1000 pl fra mélekolbe F og med 1000 pl fra malekolbe f.

Der cfterfyldes med vandprove , og der blandes godt.

Der foretaé&s kun én oparbejdning af hver prove.

Den beskrevne procedure skal falges neje, og det er vigtigt kun at analysere pa proverne og ikke pa den
medfslgende matrice alene. Hvis det konstateres, at den beskrevne procedure ikke folges, vil der blive
givet information herom til Miljestyrelsen.

Resultaterne korrigeret for genfinding og blindvardi anferes i skemaet pa den médsendte diskette og pa
papirkopien heraf. Resultaterne anfores i pg/l med 3 cifre efter kommaet.

Resultaterne skal vzre fremsendt senest den 14. august 1998 kl. 16.00 til:

- Danmarks Miljsundersegelser
Afdeling for Miljekemi

att: Bente A. Nyeland
Fredériksborgvej 399
Postboks 358

4000 Roskilde

Senere indsendte resultater vil ikke blive behandlet statistisk.

Eventuelle opklarende spergsmal i forbindelse med ovenstaende aktiviteter rettes til Bente Nyeland eller
Birte Kvamm.

Med venlig hilsen

Bente Nyeland

21
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Gravimetric Certificate

Bilag 2 Certifikater

Dr. Ehrenstorfer || o /p

Product Identification

180271

Gravimetric Data
Product Name

1 Pesticide Mix 269

Pesticide Mix 271

Please Note: The expiry date is vaiid under recommended storage conditions only

Conc. (mg/l)
4.0

Reference Materials for
Residue Analysis

Expiry Date 01.06.2001
Lot Number 80514EA
Store at 20 °C in the dark

Lot. No.
80514EA

Stock solution
8.0 mg/l

added (ml)
50.000 ml

Tolerance of the weighing procedure and the dilution error add to a maximum of +/- 0.5 %

Solvent Information
Ethylacetate
Analytical Data
Method1 GC/MSD
Inj. Volume (ul}y 5

Method 2
Inj. Volume (ul)

Eluent A
Eluent B
Gradient
Comment

Certified 5.08

oo

Lot: 26748

Column
Temperature (°C)

Column
Flow (ml/min.)

Not all components are detectable by GC/MS

Labgr Dr. Ehrenstorfer-Schafers - Bgm.-Schiosser-Str. 6 A - D 86199 Augsburg - Germany
The information herein is believed to be correct, but is provided without warranty of any kind.

Exact Quantity (ml); 100

DB-5,60 m, ID 0.25 mm
120-280/ 280

EQ

IS0 200

RT
{mi1
0.0C



Dr. Ehrenstorfer |

Raference Materials for
Residue Anaiysis

1. Application

This standard solution is designed for calibration or recalibration of chromatographic systems for the
determination of the specified chemical compounds concerning identity and quantification. Th

z ! e product can also
be used as reference material far interlaboratary studies to vaiidate analytical procadures.

2. Raw Materiais

All raw materiais used to prepare‘this multicomponent mixture are of the highest purity ( see front page). After our
production process each material is checked by several of the following methods, if appiicable: UV-, IR-
‘Spectroscopy, Elemental analysis, chromatographical properties (GC/FID, GC/ECD, HPLC/DAD, TLC) and
physical properties (phase, colour, odor, melting point) and Kari-Fischer-Titration for detection of water content.

3. Manufacturing

Prior to the production for each standard solution we calculate the necessary weight of the neat material to
compensate the difference of the purity of the compound to 100 %. We use an electronic balance capable of
weighing to 0.000001 g with a built in automatic calibration function, which is executed minimum once a week.
Once a month the balance is calibrated with weights complying with the OIML-IR 20 design requirements and
traceable to the national prototype of the Physikalisch-Technische Bundesanstalt, Braunschweig, the German
office of weights and measurement. Every year the balance is calibrated by the manufacturer service technician.
This company is also certified by the DQS following the ISO 9001. All steps are documented conferm to 1SO 9001
requireménts. The single components are weighed and filled into a volumetric flask (class A glassware) with the
exact quantity of solvent as indicated on the certificate. Solvents are stored and handled in special rooms, which
have the constant ambient temperature required from the manufacturer of the volumetric equipment. The

tolerance of the weighing procedure and the dilution error adds to a maximum of = 0,5 % .

4. Packaging and Storage

The final formulation was packaged in amber OPC ampoules to prevent photodegradation and then sealed by
hand. Every reference material is stored under controlled conditions. One sample of each lot is kept according to
GLP rules tp bring our staff in a position to check the specific lot even years after the last item was sold.

.
.

5. Stability

v

.
in reguiar intervais each ot is checked for stapiiity. We guarantee the stability of the solution until the exgiry date
given in the Gravimetric Certificate. In case, that the tests show a degradation within this period the customer will
be notified by Dr. Enrenstorfer. We recommend to store the ampouis in the dark at 20° = 4° C,

.

6. Gravimetric Certificate

The documentation gives zll the data of the production process with all the information necessary ior traceability

of each lot. Following GLP rules you are obliged to nate the used product, lot number of the groduct, purity, exact
weight/cuantity of the procduct, name of the soivent, lot number of the scivent, exact quantity of the solvent, date

of production, date of expiry and signature of the person in charge. Copies have o be authorized by stame,

signature of the perscn in charge fcllowing the quality management handbcok and date of authcrization.

7. Analytical Quality Control

cerate Certificate of Analysis. Qur company

U f
A -01 for the standard from the 1SO 2001 / EN 28C00
Vi

holds the Quality Sysiem Centificate DQS-Reg.No.: 2874
series anc the sceope as specified. audit perigrmed b
requirements of DIN 1SO S001. € Labor Dr. Snrenstorier-Schalers

- |
24 o

The summary of the quality cantral procedure is documeniad in the se
2 S- 74
-
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Gravimetric Certificate
Dr. Ehrenstorfer || A/D

Reference Materials for

Product Identification Residue Analysis
Expiry Date 01.05.1939
180268 Pesticide Mix 268 Lot Number 80514WA
Please Note: The expiry date is valid under recommended storage conditions only Store at 20 °C in the dark

Gravimetric Data

RT
Product Name Conc. (mg/l} Lot. No. Stock solution added (ml) (mi
1 Pesticide Mix 266 4.0 80514WA 8.0 mg/l 50.000 mi  0.0¢

Tolerance of the weighing procedure and the dilution error add to a maximum of +/- 0.5 %

Solvent Information

H20 _ Lot: 80890 Exact Quantity (ml): 100
Analytical Data
Method 1 Column
Inj. Volume (ul) Temperature (°C) /
Method 2 Column
Inj. Volume (ub) Flow (ml/min.)
Eluent A
Eluent B
Gradient
Comment 1 Aoty e s

" D
Certified paégga/ﬁ\ - Vi
DRICH _ _ g

i"""i\ EQ

Labor Dr. Ehrenstorfer-Schéfers - Bgm.-Schlosser-Str. 6 A - D 86199 Augsburg - Germany 150 go0o1
gL The information herein is believed to be correct, but is provided without warranty of any kind.
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Raterance Materials for
Residue Analysis

1. Application

This standard solution is designed for calibration or recaiibration of chromatographic systems for the
determination of the specified chemical compaounds concerning identity and quantification. The product can also
be used as reference material for interlaboratory studies to validate analytical procedures.

2. Raw Materials

All raw materials used to prepareithis muiticomponent mixture are of the highest purity ( see front page). After our
production process each material is checked by several of the following methods, if appiicable; UV-, IR-
‘Spectroscopy, Elemental analysis, chromatographical properties (GC/FID, GC/ECD, HPLC/DAD, TLC) and
physical properties (phase, colour, cdor, melting point) and Karl-Fischer-Titration for detection of water content.

3. Manufacturing

Prior to the production for each standard solution we calculate the necessary weight of the neat material to
compensate the difference of the purity of the compound to 100 %. We use an electronic balance capable of
weighing tc 0.000001 g with a built in automatic calibration function, which is executed minimum once a week.
Once a menth the balance is calibrated with weights complying with the OIML-IR 20 design reguirements and
traceable to the national prototype of the Physikalisch-Technische Bundesanstalt, Braunschweig, the German
office of weights and measurement. Every year the balance is calibrated by the manufacturer service technician.
This company is also certified by the DQS following the ISO 2001. All steps are documented conform to 1SO 9001
requireménts. The singie components are weighed and filled into a volumetric flask (class A glassware) with the
exact quantity of solvent as indicated on the certificate. Solvents are stored and handled in special rooms, which
have the constant ambient temperature required from the manufacturer of the volumetric equipment. The
tolerance of the weighing procedure and the dilution error adds 0 a maximum of = 0,5 % .

4. Packaging and Storage

The final farmulation was packaged in amber OPC ampoules to prevent phatodegradation and then sealed by
nand. Every reference material is stored under controlled conditions. One sampie of each Iot is kept according to
GLP rules tp bring our staff in a position to check the specific lot even years after the last item was sold.

5. Stability

-

P

in reguiar intervais eacn It is checked tor stability. We guarantee the stability of the solution until the exciry date
given in the Gravimetric Certificate. In case, that the tests show a degradation within this period the customer will
De notified by Dr. Ehrenstorfer. We recommend to store the ampouls in the dark at 20° = 4° C.

.

8. Gravimetric Certificate

The documentation gives all the data of the production process with all the information necessery for traceability
of each lot. Fellowing GLP rules you are obliged to note the used product, lot numbder of the product, purity, exact
weight/quantity of the product, name of the solvent, lot number of the sclvent, exact quantity of the solvent, date
of production, date of expiry and signature of the person in charge. Copies have to be authorized by stamo,
signature ¢f the perscn in charge following the quality management handbook and date of autharization.

7. Analytical Quality Control

The summary of the quality contral procedure is documeniad in the seperate Certificate of Analysis. Our company
holds the Quality Sysiem Certificate DQS-Reg.No.: 2874-01 for the stzndard from the 1SO 9001 / EN 29000
series and the scope as specified. The audit performed by the DCS hag verifies. that our guality sysiem ifulfills the
requirements of DIN ISC $0071. € Labor Or. Earensiorer-Schafers

26 m : d‘L‘“\

_—

L=

)

'l

ol




Gravimetric Certificate
Dr. Ehrenstorfer || ¢/F

Reference Materials for
Residue Analysis

. Expiry Date 01.06.2001
180270 Pesticide Mix 270 Lot Number 80514EA

Please Note: The expiry date is valid under recommended storage conditions only Store at 20 °C in the dark

Product Identification

_—

Gravimetric Data

RT
Product Name Conc. (mg/l) Lot. No. Stock solution added (ml) (min.
1 Pesticide Mix 269 6.0 80514EA 8.0 mg/| 75.000ml 0.00

Tolerance of the weighing procedure and the dilution error add to a maximum of +/- 0.5 %

Solvent Information :
Ethylacetate Lot; 26748 Exact Quantity (ml): 100

Analytical Data
Method1 GC/MSD Column DB-5,80m, ID 0.25 mm
Inj. Volume (ul) 5 Temperature (°C) 60-280/ 280
Method 2 Column
Inj. Volume (ul) Flow (ml/min.)
Eluent A
Eluent B
Gradient

Comment  Not all components are detectable by GC/MS

7 .
Certified /0586719
by "HEIDRICH : i e

-

)

DIN EMOISC 2001

Ex »

Labor Or. Ehrenstorfer-Schafers - Bgm.-Schlosser-5tr. 6 A - D 86199 Augsburg - Germany 150 9001
The information herein is believed to be correct, but is provided without warranty of any kind.
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Dr. Ehrenstorfer | o

Raterence Matariais for

Rasidus Analysis
1. Application

This standard solution is designed for calibration or recaiibration of ch

e . nromategraphic systems for the
determination of the specified chemical compaunds concerning identity and quantification. The product can also

be used as reference material for interlaboratory studies to validate analytical procadures.

2. Raw Materials

All raw materials used to preparetthis multicomponent mixture are of the highest purity { see front page). After our
production process each material is checked by several of the following methods, if applicable: UV-, IR-

Spectroscopy, Elemental analysis, chromatographical properties (GC/FID, GC/ECD, HPLC/DAD, TLC) and

2

physical properties (phase, colour, odor, melting point) and Karl-Fischer-Titration for detection of water content.

3. Manufacturing

Prior to the production for each standard soiution we calculate the necessary weight of the neat materi

ial to
compensate the difference of the purity of the compound to 100 %. We use an electronic balance capable of

weighing to 0.000001 g with a built in automatic calibration function, which is executed minimum once a week.
Once & month the balance is calibrated with weignts complying with the OIML-IR 20 design requirements and
traceable to the national prototype of the Physikalisch-Technische Bundesanstalt, Braunschweig, the German
office of weights and measurement. Every year the balance is calibrated by the manufacturer service technician.
This company is zlso certified by the DQS following the ISO 8001. All steps are documented conform to 1SO 3001
requireménts. The single components are weighed and filled into a volumetric fask (ciass A glassware) with the
exact quantity of soivent as indicated on the certificate. Solvents are starad and handied in special rooms, which
have the constant ambient temperature required from the manufacturer of the valumetric equipment, The
tolerance of the weighing procedure and the diluticn error adds to a maximum of = 0,5 %

L=

4. Packaging and Storage °

The final formulation was packaged in amber OPC ampoules to prevent photodegradation and then sealed by

hand. Every reference material is stored under controlled conditions. One sample of each lot is kept according to
GLP rules tp bring our staff in a position to check the specific lot even years after the last item was sold.

5. Stability

v
-

in reguiar intervais each iot is checked for stability. We guarantee the stability of the solution uniil the exciry date
given in the Gravimetric Certificate. In case, that the tests show a degradation within this period the customer will

be notified by Or. Ehrenstorfer. We recommend to store the ampauls in the dark at 20° = 4° C.

6. Gravimetsic Certificate

The documentation gives all the data of the production pracess with zll the information necessary for tracaability
of each lot. Fellowing GLP rules you are cbliged to note the used proguct, lot number of the product, purty, exact
weight/cuantity of the product, name of the solvent, Iot number af the solvent, exact guantity of the soivent, date
of production, date of expiry and signature of the person in charge. Copies have to be authorized by stamp,
signature ©f the persen in charge following the quality management handbcok and date of autherizaticn.

7. Analytical Quality Cantrol

The summary of the quality control nrocedure is documeniad in the secerate Certificate of Analysis. Qur company
holds the Quality Sysiem Certificata DQS-Reg.Nc.: 2874-01 for the standard from the 1SO 9001 / =N 28030
series anc the scope as speciiied. The audit pericrmed Oy the DCS has veniied. that our quality system fulfills the
requirements of DIN 1SO 8001, € Labor Dr. =nrenstcrier-Schafers |
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Gravimetric Certificate

Dr. Ehrenstorfer

C/F

Product ldentification

180267 Pesticide Mix 267

Please Note: The expiry date is valid under recommended storage conditions only

Gravimetric Data
Product Name

1 Pesticide Mix 266

Conc. (mg/l)
6.0

Lot. No.
80514WA

Reference Materials for

Expiry Date 01.05.1999

Residue Analysis

Lot Number 80514WA

Store at 20 °C in the dark

8.0 mg/l

Tolerance of the weighing procedure and the dilution error add to a maximum of +/- 0.5 %

Solvent Information

H20

Analytical Data

Method 1
Inj. Volume (ul)

Method 2
Inj. Volume (ul)

Eluent A
Eluent B

Gradient
Comment

Certified

‘Dm EN ISC aon-.\

308
DR. HEDRICH

Lot: 80890

Column
Temperature (°C)

Column
Flow (ml/min.)

Stock solution

Exact Quantity (ml); 100

Wﬁ Labor Dr. Ehrenstorfer-Schafers - Bgm.-Schiosser-Str. 6 A - D 86199 Augsburg - Germany

o The information herein is believed 10 be correct, but is provided without warranty of any kind.

E§_29

1SO 9001

added (mi)
75.000 ml

RT
(min
0.00



Dr. Ehrenstorfer ||

Refarance Matariais for
Residue Anaiysiz

1. Application

This standard solution is designed for calibration or recalibration of chromatographic systems for the
determination of the specified chemical compounds cancerning identity and quantification. The product can also
be used as reference material for interlaboratory studies to validate analytical procedures.

2. Raw Materials

All raw materials used to prepare'this multicompongnt mixture are of the highest purity ( see front page}. After our
production process each material is checked by several of the following metheds, if appiicable: UV-, IR-
‘Spectroscopy, Elemental analysis, chromatograpnical properties (GC/FID, GC/ECD, HPLC/DAD, TLC) and
physical properties (phase, colour, odor, melting point) and Kari-Fischer-Titration for detection of water content.

3. Manufacturing

Prior to the production for each standard solution we calculate the necessary weight of the neat maie

atenal to
compensate the difference of the purity of the compound to 100 %. We use an electronic baiance capable of

weighing to 0.000001 g with a built in automatic calibration function, which is executed minimum once a week.
Once a month the balance is calibrated with weights complying with the OIML-IR 20 design requirements and
traceable to the national prototype of the Physikalisch-Technische Bundesanstait, Braunschweig, the German
office of weights and measurement. Every year the balance is calibrated by the manufacturer service technician.
This company is also certified by the DQS foliowing the 1SO 5001. All steps are documented conform to 1SO 9001
requireménts. The single components are weighed and filled into a volumetric flask (class A glassware) with the
exact quantity of scivent as indicated on the certificate. Solvents are storec and handled in special rooms, which
have the constant ambient iemperature required from the manufacturer of the volumetric equipment. The
tolerance cf the weighing procedure and the dilution error adds to a maximum of = 0,5 % .

4. Packaging and Storage

The final formulation was packaged in amber OPC ampoules o prevent photodegradation and then sealed by
hand. Every reference material is storec under controlled conditions. One sample of each lot is kept according to
GLP rules tp bring our staff in a position to check the specific lot even years after the last item was sold.

-

5. Stabiiity

.
in reguiar intervais eacn iot is checked for stapiiity. We guarantee the stability of the solution untii the exciry date
given in the Gravimetric Certificate. In case, that the tests show a degradation within this periad the customer will
be netified by Dr. Znhrenstorfer. We recommend 1o store the ampouis in the dark at 20° = 4° C.

.

6. Gravimetsic Certificate

The documentation gives all the data of the production crocess with all the information necessary for iraceability
of each lot. Following GLP rules you are obliged o note the used product, iot number of the product, purity, exact
weight/quantity of the product, name of the solvent. iot number of the sclvent. exact guantity of the solvent, date .
of production, date of expiry and signature of the parscn in charge. Copies have i0 be authorized by stamp,

signature cf the person in charge following the quality management handbcok and date of authcrization,

7. Anaiytical Quality Control

The summary of the quality centrol orocedure is documeniad in the
holds the Quaiity System Certificate DQS-Reg.Ne.: 2874-01 for the d
series and the scope as specified. The audit perormed v the DCS has verlf
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Gravimetric Certificate

Dr. Ehrenstorfer || B/E

Product Identification

180269 Pesticide Mix 269

Please Note: The expiry date is valid under recommended storage conditions only

Gravimetric Data
Product Name

Atrazine-desethyl-desisopropyl
Bromoxynil
Carbofuran
Carbofuran-3-hydroxy
Chioridazon
Chiorsulfuron
Dalapon
Ethofumesate
Fenpropimorph
foxynil

Lenacil

Metribuzin
Metsulfuron methyl
Pirimicarb
Propiconazole
Simazine-2-hydroxy
TCA

0~ o kW N -

o T O
-~ d h W N = O W

Conc. (mg/l)
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0

Lot. No.
50823
60903
61029
71028
61113
70922
70805
70116
60503
70805
70130
70926
51211
80318
61105
40823
80528EA

Expi

Reference Materials for
Residue Analysis

ry Date 01.05.2001

Lot Number B80514EA
Store at 20 °C in the dark

99.0 %

99.3 %
98.0 %
99.3 %
98.0 %
88.0 %
98.5 %
98.5 %
92.0 %
99.4 %
98.5 %
99.5 %
976 %
88.0 %
97.0%
97.1%
1000.0

2.024 mg
2.018 mg
2.041mg
2.014 mg
2.023 mg
2.045 mg
2.013 mg
2.034 mg
2175 mg
2.015 mg
2.031 mg
2.013 mg
2.050 mg
2.041 mg
2.068 mg
2.065 mg
mg/l 2.000 ml

Tolerance of the weighing procedure and the dilution error add to a maximum of +/- 0.5 %

Solvent Information

Ethylacetate Lot: 26748
Analytical Data

Method 1 GC/MSD Column
Inj. Volume (ul) 5 Temperature (°C)

Method 2 Column
Inj. Volume (u) Flow (ml/min.)

Eluent A

Eluent B

Gradient

DB-5, 60 m, ID 0.25 mm
60-280 /280

Comment  Not all components are detectable by GC/MS

Certified /%g}%{

il
Il

RT
(min.

18.18
0.00
20.28
0.00
0.00
0.00
0.00
22.47
23.13
0.00
26.55
22.07
0.00
21.33
26.44
0.00
0.00

Continued page 2

Exact Quantity (ml): 250

Labor Or. Ehrenstorfer-Schafers - Bgm.-Schlosser-Str. 6 A - D 86199 Augsburg - Germany
Powe el The information herein is believed to be correct, but is provided without warranty of any kind.
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Gravimetric Certificate Page 2 Art.No.:180269 Lot: 80514EA

RT

Product Name Conc. (mg/l) Lot. No. (min.)

18 Terbuthylazine-desethyl 8.0 40418 99.2 % 2.019mg 19.46
19 Thiram 8.0 40216 98.6 % 2.027mg 0.00

Tolerance of the weighing procedure and the dilution error add to a maximum of +/- 0,5%

32



Gravimetric Certificate br. Ehrenstorfer || BJE

Reference Materials for
Residue Analysis

Expiry Date 01.05.1999
180266 Pesticide Mix 266 Lot Number 80514WA
Please Note: The expiry date is valid under recommended storage conditions only Store at 20 °C in the dark

Product ldentification

Gravimetric Data RT

Product Name Conc. (mg/l) Lot. No. Purity Weight (mg)  (min.
1 Aminomethyl phosphonic acid _ 8.0 70916 98.5 % 2.030mg 0.00
2 Glyphosate 8.0 70213 97.5 % 2.052mg 0.00
3 Maileic hydrazide 8.0 41220 99.2 % 2019 mg 0.00

Tolerance of the weighing procedure and the dilution error add to a maximum of +/- 0.5 %

Solvent Information

H20 Lot: 80890 Exact Quantity (ml): 250

Analytical Data

Method 1
Inj. Volume (pl)

Method 2
Inj. Volume (ul)

Eluent A
Eluent B
Gradient
Comment

Column
Temperature (°C)

Column
Flow (ml/min.)

Ex =

Labor Dr. Ehrenstorfer-Schafers - Bgm.-Schlosser-Str. 6 A - D 86199 Augsburg - Germany 150 9001
The information herein is believed to be correct, but is provided without warranty of any kind. -



Dr. Ehrenstorfer ||

Raterance Matarials for e
Aasidue Anaiysis

1. Application

This stancard selution is designed for calibration or recalibration of chromatographic systems for the
determination of the specified chemical compounds cancerning identity and guantification. The product can also
be used as reference material for interlaboratory studies to validate analytical procedures. ' )

2. Raw Materials )

All raw materials usad to prepare‘this multicomponent mixture are of the highest purity ( see front page). After our
production process each material is checked by several of the following methods, if appiicable: UV-, IR-
‘Spectroscopy, Elemental analysis, chromatographical properties (GC/FID, GC/ECD., HPLC/DAD, TLC) and
physical properties {phase, colour, odar, melting point) and Karl-Fischer-Titration for detection of water content.

3. Manufacturing

Prior to the production for each standard solution we calculate the necessary weight of the neat material to
compensate the difference of the purity of the compound to 100 %. We use an electronic balance capable of
weighing tc 0.000001 g with a built in automatic calibration function, which is executed minimum once a week.
Once & manth the balance is calibrated with weights complying with the OIML-IR 20 design requirements and
traceable to the national prototype of the Physikalisch-Technische Bundesanstalt, Braunschweig, the German
office of weights and measurement. Every year the balance is caliprated by the manufacturer service technician.
This company is also certified by the DQS following the 1SO 9001. All steps are documented conform to ISO S001
requireménts. The singie components are weigned and filled into a volumetric flask (class A glassware) with the
exact quantity of scivent as indicated on the certificate. Solvents are stored and handled in special rooms, which
have the constant ambient temperature required from the manuiacturer of the volumetric equipment. The
tolerance of the weighing procedure and the dilution error adds to amaximum of = 0,5 % .

4. Packaging and Storage °

The final formulation was packaged in amber OFC ampoules to prevent photodagradation and then sealed by
hand. Every reference material is stored under controlled conditions. One sample of each lot is kept according to-
GLP rules tp bring our staff in a position to check the specific lot even years after the last item was sold.

.

5. Stability

.
P

i requiar intervais each iot is checked for siapility. We guarantee the stability of the solution until the exgiry date
given in the Gravimetric Certificate. In case, that the tests show a degradation within this period the customer wiil
De notified by Dr. Enrenstorfer. We recommend 1o stare the ampouls in the dark at 20° = 4° C.

6. Gravimetric Certificate

The documentation gives zll the data of the production process with ail the information necessary for traceability
of each lot. Following GLP rules you are cbliged to note the used pr

roguct, lot number of the product, purity, exact
weight/quantity of the product, name of the soivent, lot numper cf the soivent, exact quantity of the solvent, cate .

cf production, date of expiry and signature of the person in charge. Copies have {o be authorized by siamp,
signature of the persen in charge following the quality management handbook and date of autherization.

7. Analytical Quality Controi

The summary of the quality control procedure is documeniad in the seperate Certificate of Analysis. Qur company
holds the Quaiity Sysiem Certificate DQS-Reg.No.: 2874-01 for the standard from the ISO 90G1 / EN 29¢20

series anc the scoce as specified. The audit performed by the DGS has verified. that our quality sysiem fuifills the
requirements of DIN ISO $001. © Lator Or. Snrenstorier-Schafers

34 AT
Q1K 1530 9800 :

©w =4

]
U




Bilag 3 Pravefremstilling, Referencelaboratoriet

Provefremstillingen bestod i pafyldning af preveflasker med taphane-
vand. Der blev udtaget ekstra vandprever til kontrol og til brug ved
eventuelt tab af preveflasker under transport og lignende.

35
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Bilag 4 Test for homogenitet og stabilitet
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Bilag5 Laboratoriernes bemaa kninger

Ingen.

Laboratorium 3 har efter gnske oplyst telefonisk, at man har afrapporteret
med en faktor pa 1000 for hgjt.

39
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Bilag 6 Statistisk databehandling

Praestationsprgvningen er gennemfart ved split-level teknik, ogsd kaldet
Youden provepar teknik. Praverne er udsendt som prevepar, i hvilken
hver preve har den samme matrix, men kan have en lille forskel (split) i
koncentrationen af analyseparameteren. Analysen af de to praver fra et
par kan betragtes som en dobbeltbestemmelse af én prave, idet split er
elimineret inden databehandlingen.

Da hvert resultat betragtes som en del af en dobbeltbestemmelse er det
meget vigtigt, at hvert modtaget resultat er resultatet fra en enkeltbe-
stemmelse. Dette fremgar tydeligt af det informationsmateriale, der er
udsendt til laboratorierne inden prasstationsprgvningen. Denne metode
anvendes for si godt som muligt at eliminere den indflydelse, som det
farste resultat af en dobbeltbestemmelse ubevidst har pa resultat af den
anden bestemmel se.

I ndledende databehandling
Resultaterne er farst korrigeret for det split, som er tilfert ved fremstillin-
gen af praverne.

Cochran’s test gennemferes for at identificere par med usaadvanlig stor
spredning. Derefter gennemfares Grubb’s test for at identificere par med
et afvigende gennemsnit sammenlignet med resultaterne fra alle delta-
gerne. Signifikant afvigende resultater pd 99%-niveau (outliers) ifeige
disse test udelukkes fra den fortsatte statistiske databehandling, mens re-
sultater, som kun afviger pa 95%-niveau (stragglers), bibeholdes,

Overensstemmelse mellem datassettene og den statistiske model
Standardafvigel sen for resultaterne fra alle laboratorierne for hver preve
beregnes. Standardafvigelsen for hver prave i et par sammenlignes ved
anvendelse af en F-test pa 95%-niveau. Hvis testen udviser en signifikant
forskel mellem de to standardafvigelser, holder forventningen om, at de
to bestemmelser inden for et pravepar kan anses for en dobbeltbestem-
melse, nar split korrektionen er foretaget, ikke, og beregningerne af den
generelle analysekvalitet (repeterbarhed og reproducerbarhed) foretages
ikke.

Den gennemsnitlige forskel mellem de to resultater fra hver prevepar og
frahver deltager beregnes, og en t-test pd 95%-niveau gennemfares for at
teste, hvorvidt forskellen afviger signifikant fra den forventede vaardi pa
nul.

| forbindelse med variansanalysen, som gennemfares for at beskrive den
generelle analysekvalitet (se senere), gennemfares en test af, hvorvidt de
to prever inden for et par er ens.

Testen er en F-test pa 95%-niveau af variansen mellem preaven og rest
varians. Testen vurderes i forbindelse med testen for gennemsnitlig for-
skel, der er omtalt tidligere.

41
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Den samlede gennemsnitsvaadi for alle resultater fra ale deltagere for
hvert prevepar ssmmenlignes med den nominelle vaardi under anvendelse
af en t-test pa 95%-niveau.

Hvis nogle af de to test af split og nominel vaadi udviser signifikans,
udfgres en minutigs gennemgang for at sgge at opklare arsagen til for-
skellen, og det kommenteresi rapporten.

Generel kvalitet af analyser

Den generelle analysekvalitet fremkommer fra variansanalyse af resulta-
terne fra hver prevepar. Fra denne analyse stammer variansen mellem la-
boratorierne, mellem praverne og rest varians. Standardafvigelsen s og
reproducerbarhed sz beregnes pa felgende méde:

s% = restvarians

SE =1/2-(laboratorievarians— restvarians)
2 2,2
Sp =S| +Sr

Fra variansen pa repeterbarheden og reproducerbarheden kan repeterheds
og reproducerbarhedsgraanserne beregnes ved multiplikation af de re-
spektive standardafvigel ser med en faktor 2,8:

r=28-s
R=28 s

Disse vagdier er rapporteret i en tabel sammen med de nominelle vaadi-
er, og det samlede gennemsnit for alle deltagende laboratorier.



Bilag 7 Symbolforklaring

Tabeller:

< “Mindreend” er ikke medtaget i beregningerne

U,UL Manuelt udelukkede resultater

ucC Cochran’s outlier. Resultaterne er ikke medtaget i den statisti-

ske behandling

UG Grubb’s outlier. Resultaterne er ikke medtaget i den statistiske
behandling

Y ouden Plot:

< “Mindreend” er ikke medtaget i beregningerne

U,UL Manuelt udelukkede resultater, ikke medtaget i plots
o Nominel vaadi

Hvert tal i plottet reprassenterer et laboratoriums resultater for det pagad-
dende provepar.

Resultater, som er udelukket ved Cochran’stest eller ved Grubb’s test, er
i selve plottet markeret med en ring omkring laboratorienummeret og
med angivelse af outliertype.

| hvert plot er der indtegnet linien for ligningeny = x.

Symboler:

n Nominel vaadi

n Antal resultater

y Gennemsnit

d Den gennemsnitlige differens mellem resultater fra et provepar,

korrigeret for split

Test starrelse ved Student’ s t-test

Et sansynlighedsniveau for en statistisk test
Standardafvigelse

Test starrelse for F-test

Standardafvigelse inden for ét |aboratorium

Repeterbarhed

Laboratorievarians

Standardafvigel se pa reproducerbarheden
Reproducerbarhed s5 = §° +§
Repeterbarhedsgramse
Reproducerbarhedsgraanse

V.  Variationskoefficient inden for ét laboratorium s, - 199

;Uﬂ;u(qv;g’ mn, »nY nes —

Q

CVr  Tota variationskoefficient sg-%

Interkvartil range

RS Resistent standardafvigelse
1,349

43






Bilag 8 Resultater

Resultaterne som kun kan sesi den trykte udgave gar fraside 45 - 260.
Den trykte udgave kan kegbes hos Danmarks Miljgundersagel ser.
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Bilag9 Analysemetoder

Der er ikke i denne rapport gjort rede for hvert enkelt laboratoriums
analysemetoder, idet disse metoder varierer meget hvilket kunne
medfare, at det enkelte laboratorium muligvis ville kunne identificeres
ved angivelse af analysemetoden. | tabel 3 er samtlige metoder for
oparbejdning af prever og brug af analyseapparatur anfart uden relation
til analyselaboratorierne.

Tabel 3.

Oparbe dning Derivatisering Apparatur

lonbytning, SPE GC-MS, LC-MS, HPLC/MSD
Fastfaseextraktion GC, HPLC/fluorescens

Vasske-vaeske extraktion | Enkelte forbindel ser HPLC/MS APCI/ESI
Dichlormethan extraktion | Deriv. med FMOCCI

Brug af cartridge
Extraktion (LLE) Methylering
lonbytning Dobbeltderivatisering

261
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DMU har den 9. juni 1998 afholdt en preestationsprevning: Pesticider i
drikkevand 2. Der deltog 13 laboratorier i preaestationsprevningen.
Prevningen omfattede 6 vandige prever og 6 ampuller indeholdende
22 pesticid komponenter. Koncentrationsniveauet i de analyserede,
vandige prever var pa 0,040 - 0,080 pug/1 for hver komponent.
Resultaterne blev vurderet ud fra et statistisk program baseret pa
guiden ISO 5725.

Miljo- og Energiministeriet ' ISBN 87-7772-467-4
Danmarks Miljoundersegelser ISSN 0905-815X
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