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1.0 INTRODUCTION

1.1 Scope

This method set forth the procedure for determihing residues of Ethylenethiourea
(ETU) in ground. water. It is suitable for residue analysis to levels of 0.{ ppb
(ng/mL). . Revision 1 modified the method to allow for the addition of ammonium
hydroxide to stabilize the final extract. The use of a C8 HPLC column and modified
mobile phase was also incorporated into the method

1.2 Principle

An analytical method is described for the determination of residues of ETU in water.
The procedure involves the pre-concentration of the water sample (treated with
potassium metabisufite/potassium carbonate) by rotary evaporation followed by
saturation with potassium carbonate and liquid/liquid partition with 5% acetonitrile in
dichloromethane. The organic phase extract is concentrated, braught up into 75%
acetonitrile/water and analyzed by LC/MS/MS. The addition of dithiothreitol (OTT)-
prevents the oxidation of the ETU during the concentration and evaporation steps
and does not interfere in the LC/MS/MS chromatograms.

1.3 Method Limits (LOD & LOQ)

For a 100 mL water sample the proposed limit of detection (LOD) is 0.03 ppb and
the limit of quantitation (LOQ) is 0.1 ppb. LOD and LOQ will be determined dunng
the method validation.
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1.4 Method Flowchart of Analytical Method for ETU

100 mL Water

Protocol No: ETL99RHO1.PRO
ETL Report No.: 99RHC42.REP

Analytical Method
MS 178.00, Revison 1

Add 10% K,5,0,/ K,CO,
Add 20 mL EtOH

Rotovap to 10 mL at 70°C

Add 10 g K,CO,

Partition 3 x with
DCM/CH,CN (95:5)

Add 100 mL of hexane and 1 mL of
1000 ppm DTT in water

Dry through Na, SO,

Evaporate lo about 0.5 mL aqueous

Transfer with CH,CN and
concentrate

2mL F.V.in 75% CH,CN/H,0

with NH,OH (5pL)

Analyze by LC/MSIMS

7t
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2.0 MATERIALS

2.1 Reagents and Solvents .

{(Equivalent or better grade reagents/solvents may be substituted.)

Acetic acid glacial - ACS grade, Fisher Scientific

Acetonitrile (CH,CN) - glass distilled, EM Science, OmniSolv®

Ammonium acetate - BDH, Analar )

Ammonium Hydroxide - ACS grade, BDH, 28-30% solution.

Dichloromethane (DCM) - glass distilled, EM Science, OmniSolv®

Dithiothreitol (DTT) - >99%, Sigma

Ethanol (EtOH) - glass distilled, EM Science, OmniSolv®

Hexane - glass distilled, EM Science, OmniSolv@®

Sodium chioride - ACS grade, Fisher Scientific

Potassium carbonate (K,CO,)- ACS grade, Fisher Scientific

Potassium metabisulft ite (K;S,0;) - ACS grade, Fisher Scientific

Sodium sulfate, baked (Na,S0,)- ACS grade, Fisher Scientific; heat to 500°C for 2
hours in a muffle furnace

Water, deionized - Millipore MilliQ Purification System

2.2 Equipment and Supplies (Equivalent equipment may be substituted.)
Balance - Sartorius 1206 MP, VWR Scientific

Centrifuge - Sorvall, RC2-B with 250 mL rotor head, DuPont Instruments
Centrifuge-HN-S with 8 position head, international Equipment Co.{for 40 mL tubes)
Culture tubes, - 80 mL, screw-top tube, 16 x 60 mm, Kimble Glass Inc.

Cylinders, graduated - 100, 250 and 500 mt, Kimble Glass Inc.

Flasks, Erlenmeyer - 250 mL , Kimble Glass Inc.

Flasks, round bottom {RB) - 50, 250 and 500 mL, Kimble Glass Inc.

Flasks, separatory - 250 mL, Kimblé Glass Inc.

Flasks, volumetric — 10,25, 50 and 100 mL, Class A, Kimble Glass Inc.

Funnels, wide-mouth ~ polypropylene, VWR Scientific

Glass'wool — VWR Scientific

HPLC Column — Merck Lichrospher 100 RP-8, 5 prﬁ, 4 % 250 mm

Nitrogen evaporator with water bath - Organom'ation Assoc. Inc., Model No.111
Pipettes, volumetric - 1.0 and 10 mL, Kimble Glass Inc, e
Rotovap with water bath — RV 08-ML IKA'Rotary Evaporator, IKA Switzerland
Shaker, platform or wrist - Pychotherm

Syringe, Hamilton, 10 pL

Ultrasonicator - Fisher Scientific, FS-28

77
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2.3 Solutions
The following solutions are required:

2.3.1 75% acetonitrile in water (v/v); Add 750 mL of acetonitrile to 250 mL of
deionized water and mix.

232 5% acetonitrireidichloromethane,(DCM): Add 50 mL of acetonitrile to
950 mL of DCM and mix. :

2.3.3 10% Potassium metabisulfite and 10% potassium carbonate (wiv): Add
100g of K,5,05 and 100g of K,CO, ta about 800 mL of deionized water
and mix to dissolve. Bring to 1 L with deionized water and mix.

2.3.4 1000 ppm Dithiothreitol (If)'l‘l') in water solution: Dissolve 0.1 g DTT in
100 mL of deionized water. Adjust to pH 8-9 with ammonium
hydroxide and mix.

2.3.5 100 pbm DTT in 5% acetonitrile/DCM.. Dissolve 0.01 g of DTT in 100
mL of 5% acetonitrile/DCM and mix,

- 2.3.6 0.001 M Ammonium acetate {NH,OAc)water: Add 0.308 g of NH,OAc
to 4 L of deionized water and mix. Adjust to pH 5.0 with glacial acetic

acid. De-gas by placing 4 L bottle in sonic bath and apply vacuum for
at least 5 minutes.

2.3.7 5% acetonitrile in 0.001 M NH,OAc/water: Add 50 mL of acetonitrile to
every 850 mL of 0.001 M NH,OAc/water and mix. De-gas as above
(2.3.6)

2.4 Analytical Standards and Chemicai Structures:

The following analytical standard of ETU was supplied by the Rohm and Haas
Company. References to derivation (batch ‘number), characterization, and -
certificates of purity can be supplied by the Rohim and Haas Company.,

ETU (Ethylenethiourea)

Chemical Name: H2C
2-Imidazolidinethione; imidazoline-2-thigl
Physical State: Solid

Molecular Weight: 102 yd
CAS No.: 96-45-7 , \CI.

Lot #: 08002DT
Purity: 100%
Expiry Date: February 5, 2002 "

S

Ethylenethiourea

23
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3.0 FORTIFICATION AND CALIBRATION STANDARD SOLUTIONS

3.1 Preparation

All the standard solutions must be stored in glass at or below 4°C when not in

use, Solutions should be alloWed to warm to room temperature prior to use.,

The following is an example procedure for preparing a standard solution,

Alternate or additional standards of appropriate weight and volume may be
" prepared as needed, The "~" symbol indicates approximately,

3.1.1  Accurately weigh ~ 6.010 g (10,000 pg) of 100% ETU into a 10
mL volumetric flask and dilute to the mark with acetonitrile. Cap

and mix by inversion. The concentration of this stock standard
is ~1000 pg/mL.

3.1.2  For the preparation of the fortification aor spiking standard for
ETU, transfer 100 uL (0.1 mL, 100 ug ETU) of the ~1000
ng/mL standard via volumetric class "A" pipettes, to a 10 mL
volumetric flask. Dilute to mark with acetonitrile. Cap and mix
by inversion. The concentration of this mixed standard is ‘-10
pg/mL ETU.

3.1.3 Calibration standards for sample analysis are prepared by
serial dilution of an exact 100 pg/mL standard in 75%
acetonitrile/water. Prepare the 100 Mg/mL stock solution by
dilution of the ~1000 pg/mL standard. Working standards are -
prepared by serial dilution in 75% acetonitrile/water from this
100'|.|gImL stock, They should be made in the concentration
range of 0.003 to 0.1 pg/mi..

rf
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3.2. Stability

3.2.1 To evaluate the stability of the standard soluti’ons over the length of a

sludy. the following formuta will be used:;

‘old stock' standard solution y
'new slock' standard solution

Y Stability =1—

A standard curve w_iii be run using the new standard‘soiutit‘:ns. The old
standard solutions Will be injected at various concentrations within the -
standard curve. The old standard solutions should be within 15% deviation of
the standard curve. ' ) '

4.0 METHOD PROCEDURES
4.1 Analysis of ETU in Ground Water

411 Measure 100 + 1 mL of ground water into a 500 mL round bottomed
flask.

4.1.2 Add 1.0 mL of solution contamlng 10% K,SZO5 and 10% K,CO,. Splke
samples at this point,

4.1.3 Add 20 £ 1 mL of EtOH. ‘

4.1.4- Concentrate on a rotovap (15 in. Hg) with waterbath @ 70 + 5°C to
‘about 5 mL. 4

4.1.5 Quantitatively Transfer with rinses (2 x 1 mL) of deionized water to a 80
mk culture tube and bring to 10 + 0.5 mL with delonized water. .

4.1.6 Add 10 ¢ 0 2 g of K,CO3 and shake slowly “to dlssolve Vent tubes
cautlousiy _ .

_ 4.1.7 Pattition 3 times with 30 + 3 mL of 5% acetonitrile/OCM. Transfer by S

. pipette and combine the organic extracts in 'a 250 mL Erlermeyer flask,
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4.1 Analysis of ETU In Ground Water cont'd

4.1.8 Prepare drying funnels of about 20 g of baked Na,SO, (section 2.1).
Wash the baked Na,SO, with about 50 mL of 100 pg/mL DT in 5%
acetonit;'ileIDCM (discard), Pass the organic extract through the
washed baked Na,SO, into a 500 mL round bottomed flask. Rinse
the Erlenmeyer flask at least 2 times with .2 mL of 5%
acetonitriie/DCM and pass through the Na,SO, . Then rinse the
Na,SO, with about 10 mL of the 5% acetonitrile/DCM,

+4.1.9 Add about 10q mL of hexane and 1.0 mL of 1000 pg/mL DTT in water
solution to the 500 mL round bottom flask.

4.1.10 Remove the organic extract by concentration on a rotovap (15 in. Hg)
with waterbath @ 40 £5°C until only the aqueous layer remains.
{about 0.5 mL). Note: Do not let go to dryness.

4.1.11 Transfer the aqueous residue to a calibrated 4 mL vial with 2 rinses of
0.5 mL acetonitrile and concentrate to about 0.3-0.4 mL using a
nitrogen evaporator with waterbath @ 40 & 5°C.

4.1.12 Bring to 0.5 mL with dejonized water. .

44.1.13 Add 1.5 mL of acetonitrile lo give a 2.0 mL FV. If particulates are
present, filter the final extract using a 0.45 pym nylon syringe filter.

4.1.14 Add § uL of conc. NH,OH (28-30%) using a glass 10 uL syringe,

+4.1.15, Analyze by LC/MS/MS with heated nebulizer ionization.

4.2 General Notes

4.2.1 The "#" symbol indicates an optionai stopping point after completing ‘
the indicated step. Samples may be stored overnight in a refrigerator
(at or below 5°C). Final extracts should be stored in a freezer at
" -2045°C. |
4.2.2- EtOH is added to the water to lower the boiling point and increase the

speed of the water concentration by rotary evaporation.



92 Protocol No: ETL89RH01.PRO
ETL Report No.: 99RHC42 REP

10 Analytical Method
MS 178.00, Revison 1

4.2 General Notes: cont'd -

4.2.3 The potassium metabisulfite (Kz5,04) and DTT solution (1000 pg/mt)
are added to prevent oxidation of ETU in solution, -Municipal tap
waters or “dity" ground waters containing significant levels of
dissolved oxygen may require a greater amount of DTT {step 4.1.9) to
prevent destruction of ETU. {Amount to be determined during
validation.)

4.2.4 Pre-wash the anhydroué sodium: sulfate with 100 yg/mL OTT in 5%
-acetonitrile/DCM to prevent oxidation of the ETU by reactive residues
present in the Na,S0,.

4.2.5 The hexane is added o cause the aqueous layer to sink to the bottom
of the RB flask. If a fine emulsion develops after evaporation of the
hexane/DCM, add an additional 10 mL of hexane and repeat the
evaporation, _

4.2.6 The final extract should be in 75% acetonitrile/water. I‘f dilutions are
required, dilute the extract with 75% acetonitrile/water,

5.0 HIGH PERFORMANCE LIQUID CHROMATOGRAPHY/MASS SPECTROMETRY
(LCIMSIMS)

5.1 Instrumental Analysis by LC/MSIMS

Instrument: PE SCIEX APLI

HPLC: Varian 9012, Solvent Delivery System
Autoinjector: Rainin Al-200

Data System: Maclntosh Hci with OS 7.5
Operating System: AP} (Version 2.7

HPLC ealumn: Merck Lichrospher 100 RP-8 (4 x 250 mm)
Flow: 0.6 mL/min ‘ ’

Eluent: 5% Acetonitrile in 0.001M Ammonium Acetate, pH 5
Injection Volume: 25 L

Samples and standards were analysed using the PE Sciex AP! Il heated
‘nebulizer interface. ‘

Heated nebulizer ionization parameters:
Nebulizer Temperature: 500°C
Auxiliary flow: 5.0 (L/min)

Nebulizer Gas: Nitrogen @ 60 psi

G2
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1 . Instrumental Analysis by LC/MSIMS cont'd

The instrument was operated in the MRM mode.
MRM parameters:

Curtain Gas: Nitrogen @ 1.2 Umin

ISV Voltage: 6000 Vv )
Orifice: 55V

Interface Setpoint: 65°C

Collision Gas: Argen at ~275 cgt

MRM MASS TRANSITION

Cotmpound miz Parent m/z Daughter

Ethylenethiourea 103.1 440

ETU retention time is about 5.5 min,

Example chromatograms are attached. (See Section 8.0). Note that the
retention times will vary from system to system and may require gradient or

flow optimization.l
5.2 Performance Criteria (LC/MS/MS)

First Criterion;

Run a standard solution on LC/MS/MS correspond:ng to a level at or below the
estimated LOQ and obtain a signal to noise ratio of at least 9: 1.

If this criterion cannot be met optimize and/or change instrument operatin'g
. parameters.

Second Criterion:

Run a set of ETU standards of four to five concentration levels, from at or below the
LOQ, up to the hlghest concentratlon tevel to be included in the analysis. Generate
a constrained quadratic calibration curve, The samples are run with standards
interspersed.

g3
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5.2 Perfermance Criteria (LC/MS/MS) cont'd

A typical set may consist of a high standard, low standard, fortified samples,
control, standard, 4-5 treated (or full) samples, standard, 4-5 treated samples,
standard, 4-5 treated samples, etc,, eﬁding with 2 standards at 2 lsvels. There are
typically 4-5 levels of standards used throughout the run to generate the linearity

curve.
6.0 CALCULATIONS

A constrained quadratic regression (zero intercept} should be used ld generate
calibration curves for- ETU. After the instrument performance - criteria are met,. a
minimum of four standards over a range of concentration levels should be included with

a set of samples. Standards éhould be interspersed with samples to compensate for any
minor change in instrument response. Samples should be diluted so that any ETU peak
areas or peak heights are within the area or height range between the lowest and
highest standard injected.

Quadratic regression coefficients should be calculated from peak area or peak height
versus standard concentration (ng/mL). The dala from the analytical standards shoutd

then be fit to a suitable linear model.
' y=Ax*+Bx+C

Where:
¥ = peak area or peak height
x = standard concentration (ng/mL)
A, B, C = variables dependent on data points entered
C = zero for a constrained curve.

The equation to be used to estimate the residues in the samples is:

[— B+SQRT(BZ -4xAx(C- Peak.Area))]

Conc. {ppb) =

. 2A » ‘
SV.(mL)xF.V.{mL) ' ‘
Where: '

F.V.= Final sample volume {(mL)
S.V.= Starting volume of sample {(mL)

1¢



95 Protocol No; ETLI9SRH01.PRO
ETL Report No.: 99RHC42 REP

13 ' - Analytical Method
MS 178.00, Revison 1

7.0 SAFETY

All available appropriate MSDS's should be available to the study personnel during the
conduct of the study. General laboratory safety precautions should be taken. This
method daes not present any specific risks.

q>s

o
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8.0 EXAMPLE LINEARITY CURVES, WORKSHEETS AND
‘CHROMATOGR)?MS (FROM DAY 2, REPEATED) USING THE C8 HPLC
COLUMN AND MODIFIED MOBILE PHASE {REVISION 1)

9
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i’E SCIEX API I BIOMOLECULAR MASS ANALYZER

COLUMN CONDITIONS:

LC/MS/MS CONDITIONS

DATE:

(one t6/57

OPERATON/ _ 2ycres -

Guard Column: h— :

Column LD.: £ -~ Serlal No.: __S0282

Length {cm): s L.D.{mm}: He

Particle Size (um): ____ 5 Temperature (*C: _ Dt G r ey 7~

LC CONDITIONS:

“Eluent A: __ G -02.30

Eluent B:

Eluent C:

Eluent D:

Past Column Eiuent: —_—

AC~07303 SHACH 00 O.COrAS o Ao 50

——
—_—

at a flow rale (niL/min):

GRADIENT:
- TIME (crnen ) FLOW RATE (mL/min) COMPOSITION {%)
7] D.eoo 700X A
8.0 £0.600 7002 A
~ = "

—

/

/

-

/ .

/

/
—

~

Injection Volume {uL): S

APl INTERFACE CONDITIONS;

ION SPRAY/TURBO ION SPRAY/HEATED NEBULIZER

ION SPRAY TIF POSITION

Temperature (°C): S2D0 Horizontal: ovad

Auxillary Flow (Umln); ___.S" {N))  Vertical: =

Nebulizar Flow {psl):" &0 (N2} Away from Crifice; __~

Curtaln Gas Flow (Wmin): ___ /2 {NJ) Angular: _

Spilit: — .

MS/MS CONDITIONS;

RAD Method: ___ 70 smersioct

Acquilsition Moda; A2 Dwall Tima (ms): ___Z92 .
Pause Time (ms): 2.05 Single Scan Duration (s*): __ 4.5

Acqulstlon Delay (min): _ 200

REF.#: LOMSMS_FAM
vy

97
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MASS:

Mass Transitions {m/z) | State Fila Name Peri&d lon Mode

203/ 240 | ETYU SKAS | J0 = 8 0ml  we rors
; P B
[~
// e < ~ < .

STATEFLE:  albacdedd stects Faiak ( £U Stze :ETUMS MS+-
[
IENG /M| o /]

ISV { yooo /. 1res [ aye '

T 7 o Jov .

OR [sc / K /

RO Jro / MR [0 /-

M1 \Yooo // Lg (o] /

REt | /205 / FP o Laoco /

oM Jo./50 / MU [-3500 d

mo |76 / ce /

L7 2o / cG A / .

R2 || /5 car |2s5¢ I/
Q1 Calibration Flle: _97 05 /¢
Q3 Calibration File: _$7 05 /¢f
Comrﬁents: - )
dﬂﬁﬂmm

-] REF.#; LCMSMS_FrN

oNTI
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RES|OUE ANALY$1$ WORKSHEET —— ETY Uneartty Curve
- Juns Ly, 1978 .
Dile;_Valldation of ETY . A
ln Groundwater By LEIMSMS i,
|Eretogol No2 ETLISRHAPRO [
[Malrbe Water L
Anahytical Method: une
Mattiod Summaty: MS 170.00 —
Analysis Dats: 08HRMIYY )
Analpsl: RG 1mm
S8 Tat 75 -
£E ro-co/ufry o
100
L]
-
1
trve
104
ann
' .
08 [T} s -y
Equation of tha Curve: YeAX*24BX+C ETY
whers: ¥ = Pask Area Regresilon Paramelers: As 0190
X = Conconlralion Ba 1260
Ce 1]
ETL Slandard/ Cilant LCmsMs  |Si Final © Paak Forl. |Calevlated! Rucovery
Sampla 1.D. Sample FilaName [Voh Volume Arnn Lovel Cons,
1D, ) | (m0) {epb) b %)
0.00 ETU standard RGOS18AD01 - = - ] ] . -
2,50 ETU standard RGOG18A007 . = : 2299 5 - -
5.00 ETU slandard RGOE12ACO3 - > - S611 i - -
E9-04.864-19A8 Wall#1-Coniral - Day 2rep) AGOSTIADGA | 100 20 - 93 - 0.00473 -
E9-04.064-20A8 Woll#1-0.1 ppb « Day 2(rep] RGO&184005 | 100 20 - 4041 0106 0.0594 £9.4
E9-04.084-21A8 Wells10.8 ppb . Day 2{rep) | RGCSIBADGS | 100 2.0 - 26493 0,500 0.414 52.8
150 ETU standard RGO0613A007 - = ] ang - [ =
10.0 ETU slandard RGOS1aACOS ] - . - 12851 - - -
ES-04-864.22A8 Waell#2.Contsal - Day 2{rep) RAGOS18AD09 ] 100 20 . 299 s 300475 o
£9.04.864-23A8 Wel#2-0,9 ppb - Day 2(rep} | RGOG13AD10| 100 19 > 6391 .100 D.0966 948
£3.04.864.24A0 Woll#2.0.5 ppb - Day 2{rep) RGOG18A011 100 20 - IND4 D500 0.503 101
200 ETV standard RCOETAADIZ . - ] 25158 - - .
35.0 ETU standand RGO6TaAD12 . . - 45000 - . .
50.0 ETU slandard RGOB1BAGEL = - - 51180 - - -
Commenls:
Standard Curve Type: Quadnalic/Constratned
Reslduesippb) fram conitals were subtracted from tha fortifications.
Calculated Cong, w [B+5QRT{BA2-4"A{C-Peak Area)l2ANSample Volume*Final Volum:
iDIII Entered By: 205 Date: WZ'-V/T? ac:
7

7



100 Protocol No: ETL99RHO1.PRO
' ETLRepoﬂNo;QQRHC4ZREP

18 : Analytical Method
MS 178.00, Revison 1

ETU Lnwanty Curvs
Juns 18, 1800
{LH tl L]

olo i
Malrbe Waler
IAnstytical Method:
Melhod Summary: M3 170.00
Aralysis Cua: oAI1999
Anatyst: RG :
st Tan gl

EE R 08/ufqq

L ERER R N iR

- L) - -y
Equallon of the Cunva: YRAX2¢BXsC | .
where: Y = Peak Asen Aegression Paramaters: Aw 2,120
. K = Canceniration 8= 73
C= Q
ET. Standard! Client, . LCMS/MS | Sample| Final Prak For. | Calculated) Recovery
Sample 1O, Samply Fila Nama | Volume | Volume Area Luvet Cona.
LD mi} | o) tertd | ooty | )
0.00 ETU slandarg RGOSIBADIA| - . . 45 [ . N .
.50 ETU standarg RGOSI8ADIS - 2 . 2442 3 - -
500 ETU standard RGOGIAAD1T . - - oM 10 . -
E9.04.884.7348 Chlgrinaied#1-Conirol - Dy Hrep} | RGOS18A018 | 100 0 s A5% : 0.00737 .
___En-od8643man ] ¥ Acostasot | wa_| 10 - 3a18_1 0900 [ ooaza 810
£0-04.884-77A8 RGDA13A020 | 10O 10 . 25044 D.50G 0.340 108
1.50 ETUY RGOS18A021 s - - 1959 . - .
100 ETU standand RGOS1AADZY . . . 11759 = S= -
E304:864.20A8 | Chiorinateas2 Coniol - Doy 2rer) | RCOSIZAOIY) 100 ) 70 | - 20 - ]D00sss :
{___E9-04.884.3940 Chiorinated®-0.1 ppb - Day 2(rep) | RGOSIBADTA s3] 20 . 5300 6100 0.0838 .21 ]
E9-04-884.20A8 Chigrinated?2-0.3 ppb . Cay Jfrep) | RSO6IRADZS | 100 20 3 31340 D.500 0.489 378
200 ETU standard RGOSIAADIS - + . 13881 - - -
330 ET\ standard RGOMIMAMIT | - . . o773} . . .
500 ETU standarmd RGOS 18A028 - - - s5n74 . - .
Comments!
{S$tandard Curve Type: Quadrailc/Constralned
Aesldustippb) from conlrals were subtraciad from the fertifications, .

ac:

Caleulated Cone. w [-B+3QRT|BAZAANC-Prak Areal)[[2ANSample Volume'Final Valume
Data Enternd By Date: %/,/?’



101

19

Protocol No: ETL99RH01.PRO
ETL Report No.: 99RHC42.REP

Analytical Method
MS 178.00, Revison 1

—
BESIOVE ANALYSIS WORKSHERT o E14 Lineseity Borve
——— Juns 18, 1533
Title; ¥aildatton of ETU fi—
n Oreundwater By L CIMIMS —
Protocel Ne; ETL9SRHOLPAQ trem
Mairc Water :‘:
Anaiytical Method: oy
Method Summary; MS 170.00 -—
Anglysts Dale: DSINI0S o
[Analyst: RG :
Sevd: T g -
Fe o5 cofatfoy -
o
o
! 1o
T
' 1
v
-
t ]
T LT} £ 1) L1
Equation of the Curwe: YSAX'Z¢AXC * 3] .
whete, Y » Peak Ares Regrestion Paramaters; Aw §.160
X = Concentralion B 1
‘C» 1]
ETL Standard! Cliend LOMSMS oy Final Peak Forl. | Calcutated| Recovery
Sample LD, Ssmple Fiie Mame | Vohume | Voluma Aea | Levw | Cone
1.0, mi} | fmk) {ppb} %)
0.00 ETU stanstard RGOB18ACTY . - - 16 Q - .
150 ETU slandard RGOS18A000 - - . 3118 5 -
5.00 ETU slandard AGOS18A001 : - - 5799 L] . .
E9.04-864-31A8 Riverd 1-Conlral - Oy 2{rep) RGOS18A032 | 100 2.0 . IH - 0.00814 .
... Rrverd 0.0 ppb. Day 2ieep),_ 1 Roosteaona ] 100 T 20 |- [ eos0 [“n100 [~ 01m 02
Rrcers1:0.5 pob « Day 2rep) . | RGOG18ADIA | 100 2.0 - 33850 | 0.500 09.510 02
ETU standasd - - h.ral g - - -
ETU standard . s 1294 - - x
Lake#?-Conirol - Qay 2(rep) 29 - 408 - 0.0oTSt -
)| LakeNT.04 pob - Doy 2rep} 20 | - s017_| oo | o084y | a3
Lake¥3-0 5 pnb - Doy 2rep) | RGOG1BAOII F 100 10 + 2786 0.500 D41} a1.2
ETU stangard . | RGOG18ADMO | . . . 265948 : - .
250 ETU standard RGOG18A04] - 45313 . - .
30.0 ETU standard RGOG1RAQ4Z . - - 66960 . - .
Reagers Blank #7 biank RGOGIAACAY | 100 10 - 58 0 00010 -
2.50 ETU standard RGOS18A044 - - 2534 - - .
Commants:
Standard Curve Type: Quadralic/Constralned
pb) Irom wera frors the fartificallons,
Galculated Conc. » |-B*SQAT(R* 24" A"(C-Paak Arua]jJ2A¥Sampls Volume*Final Volume
Dals Entered By: - Dale: ac:

{o{



MacQuan, version 1.6
Printed: Sat, Jun 19, 1939 08:36

1

02 Protocol No: ETL99RHO1.PRO
ETL Report No.: 99RHC42 REP

20 Analytical Method
MS 178.00, Revison 1

Calibration Flle: 061 8Acal Path: 2 G backup:DATAETU LC/MS/MS:WATER:061 8ASS;
Comments; ETU In WATER Methed Validation ETLS9RHO1.PRO

RGOG1BAD09 ES04864-22A8

WELL #2 CONTROL DAYZ ETL9SRHO1.PRO

7:01 In 1 perlod
ETHYLENE THIOUREA
Ho tnterna Standard
Use Area

15 4:59 MRM, 150 scans.
103.1->44.0
Noisa Thres.
Quant Thres,
Min, Width
Mult. Width
Base. Width
RT Win, (secs)
Smooth

[-1-1

Pl 7 P e e
ow —

Expected RT
Area 293
Helghe 42
Start Tima 4:13
End Tlme 447
Integration Width 14,0
Retentlon Tima - 4:39
Integration Typa- A-BB

)
@

RGOG18A010 E904864-23A8
WELL #2 0.1 PPB DAY2 ETLYSRHO1.PRO

7:02 In 1 period
THICUREA
HNo Internal Standard
Use Area

1: 4;60 MRM, 150 scans
101.1->44.0

Holse Thres. 1.0

Quant Thres. 1.0

Min, Width 5

Mult. Width 5

Base. Width 15

RT Win. (secs) 10
Smocth 3
Expected RT 4:34

Area 6191

Helght 890 -

Start Time 43
End Time 4:51
Integration Width 0:20.1
Ratention Time 4:19
Integratian Type A-BB

Fil, Jun 18, 1999 23:48

3
801
704
601
501
404
I
i

21

l Control well water ﬁ'

3343 60 79 85 108 122 136

Fri, Jun 18, 1999 23:56

1004
904
804
701
604
501
401
Ely
204
1y

T

101, 7 121 141 Sean

21 41 61 81 j
242 222 403 443 523 603 6:43 Time

Control well water spiked at
the LOQ of 0.1 ppb

105 134

17101 131 131 Sean
43 5:23 6:03 G4 Tima

Wi
P
~n

F

=]

2
Fa-:]
S



, . 103

21

MacQuan, version 1.6 *
Printed: Sat, Jun 19, 1999 08:36 .

Cakibratlon File: 0610Acal Path: 2 G backup:DATA:ETU LE/MS/MS:WATER:0618A99:

Comments: ETU In WATER Method Validation ETLI9RHOI1.PRO -

Protocol No: ETL99RH01.PRO
ETL Report No.: 99RHC42.REP

Analytical Method
MS 178.00, Revison 1

RGOG18AQY1 ESN4B64-24A8 Sat, Jun 19, 1999 00:05
WELL #2 0.5 PFG DAYZ ETL9SRHO1.PRO
Control well water spiked at
7:01 in 1 period

ENYLENE TriOUREA 5 x LOQ of 0.5 ppb
HNo Intemal Standard . .
Use Area 1004 78
1: 4:59 MAM, 150 scans 904
103,1-»44.0
Naise Thres. 1.0 . a0
Quant Thres. 1.0 704 .
Min. Width 5
Mult. Width 5 504
Base. Width 15 H

© AT Win. {sees) 10 . Ly q
Smonth 3 T |
Expected RT 4:38 . K
Area 32104 - 30
Helght 4040 ¥
Start Time 428 . 207 %
End Time 4:55 1M ol
Integration Width  0:26.3 s 2431 asse B\ X 4013
Retentlon Time 436 ¢ 21 41 Bl 8 181 151 14) Sean
Integration Type  A-EB . Z4z 322 407 442 521 601 643 Time
RGUG18ADIZ ETU 5TD 20 PPB Sat, Jun 19, 1959 G0:13
- STD A3a2 0E/07/33 75% ACN 20 ppb Calibration Standard

7:01 In 1 period for ETU

ETHYLENE THIOUREA
No lntermnal Standard intensity: 3198 ¢ps
Use Area 100 78 ’
1: 4:59 MAM, 150 scans 12 I \

. 103.1->44.0 :
Nolse Thres. Lo 80 .
Quant Thres. 1.0 704 |
Min. Width 5 ]
Mult, Width 5 501 o
Base. Width 15 ]
AT Win. (secs) 10 501
Smooth ] 40 N
Expected AT 4£:18 .
Area 25156 304
Helght a7
Start Time 4:28 2
End Time 4355 1A
Integration Width 0:26.1 -
Retentlon Time 4:36 o
Integration Type A-B8

/0%



MacQuran, version 1.6
Printed: Sat, Jun 19, 1999 08:36

Protocol No: ETLOORH01.PRO

104
ETL Report No.: 99RHC42 REP

22 . Analytical Method
. * MS 178.00, Revison 1

Calibratlon Flle: 0618Acal Path:2 G backup:DATAETU LC/MS/MS:WATER:0 ] BAYO:
Comments: ETU In WATER Mathod Valldation ETLI9RK01.PRO

RGOG18AD17 ETU 5TD 5.0 PPR
» STD A382 06/07/99 75% ACN

Sat, Jun 19, 1999 00:55

5.0 ppb Calibration
Standard for ETU

L

7:02 In 1 period
ETHYLENE THIOUREA
No Internal Standargd
Use Area ' 100
1: 4:60 MRM, 150 scans 9(H
103.1->44.0 .
Noise Thres, 1.0 80
Quant Thees. 1.0 704
Min, Width 5
Mulz. Width 5 . H0-
Base, Width 15
RT Win. (secs) 10 . 504
Smooth -3 a0
Expected RT 4:38
Area 5034 [ 304
Helght 627
Start Time 4:29 ’ 201
End Time 459 104
Integration Width 0:30.2
Retentlon Time 437 o
Integration Type A-8B
RGOG18AOIA ES04864-25A8

CHLORINATED #1 CONTROL DAY2 ETL339RHO1.PRO
7:02 In 1 perlod

6 20 31 43

9 233241 54 &4 102 137

FYBRRET 121 14

21 41 B 19 . Sean
242 322 403 443 523 603 §:44 Time

Sat, Jun 19, 1999 01:04

! Control chlorinated tap |
water

59 7B 102 vi4124 143

ETHYLENE THIOUREA

No Internal Standard

Usa Area 100h
1: 4:59 MAM, 150 scans 90
103.1->44.0

Nolse Thres, 1.0 804
Quant Thres. 1.0 7o -
Min. Wideth 5

Mule. Width 5 60
Base, Width 15

AT Win, (secs) 10 301
Smooth 3 a0
Expected RT 4:38

Ares 452 04
Helght 59

Start Time 4134 204
End Time 4145, 104
Integration Width LHER]

Ratention Tima 4:37

Intagral]or_l Type A-BB

21 41 81 8l 101 131 141 s
242 322 403 443 SiZ3 603 5:43 Tine

104



105

23

MacQuan, version 1.6,
Printed: Sat, Jun 19, 1999 08:36

Protocol No: ETL99RH01.PRO
ETL Report No.: 99RHC42 REP

Analytical Method
MS 178.00, Revison 1

Calibration File; 0618Acal Path: 2 G backup:DATA:E“l‘U LC/MS/MSWATER:061BA89:

Comments: ETU In WATER Method Valldation ETL9SAHO1 PRO

RGOGIBADIS ESQ4864-26A8 Sat, Jun 19, 1999 01:12
CHLORINATED #1 0.1 PPB DAYZ ETL99RHOL.PRO
Control chiorinated tap
ETHIENE TaUREA water spiked at the LOQ of
No Internal Standard 0.1 ppb
Use Asea 1000
1: 4:60 MAM, 150 scans a9
103,1->44.0
Nolse Thres, 1.0 8
Quant Thres. 1.0 : 704
Min. Width 5
Mult. Width 5 - 50
Base. Width 15
AT Win, (secs} 10 . 501
Smoath 3 a0
Expected RT 4:38 .
Area 5518 - I 78
Height 7 .
Start Tima 4:29 20
End Time 4:49 104 ]
integration Width  0:20.2 ol B 23 38 59 pA. W03 ize i
h“"'"g" T A-BB ] T Al el 81t 10 171 ' 141 Scmn
tagration Type 242 322 403 443 523 603 644 Time
AGOG18A020 E904864-27AD Sat, Jun 19, 1999 01:21 Control chlorinated tap
CHLORINATED 81 0.5 PPB DAY2 ETL99RHON.PRO water spiked at5x LOQ of
7:01 In 1 peried 0.5 ppb
ETHYLENE THIOUREA
No Internal Standard Intensity: 4870 cps
Use Area 1001 79
1: 4:59 MAM, 150 seans 904
101.1->44.0
Noise Thres. 0 : 8t
Quant Thres. 1.0 pY
Min, Width 5
Mult. Width S 604 i
Base. Width 15 a
RT Win. (secs}) 10 5 H
Smooth 3 40 o]
Expected AT 4:18 2
Area 35084 30 I
Helght 4868 .
Start Time 4:30 201 i
End Tima width 4157 101
Integration 0:26.1
Aetention Tima 439 _ ob—11 28 3¢ A5 6O

- 21 4
Integration Typa A -8 242 32z

61
4:02

[0S



| 106 | Protocol No: ETLO9RHO1.PRO
. o o ETL Report No.: 99RHC42.REP

24 Analytical Method
C- MS 178.00, Revison 1

MacQuan, version 1.6 =
Printed: 5at, Jun 19, 1999 08:36

Calibration File: 061 8Acal Path: 2 G backup:DATA:ETU LC/MS/MSWATER:Q618A99:
Comments: £TU In WATER Mathod Validatlon ETL99RHO1.PRO

RGOGTBAO3Y ETU STD 5.0 PPB Sat, Jun 19, 1999 02:54
, §TD A3B2 06/07/99 75% ACN :
7:01 I § period 5.0 ppb Calibration
ETHYLENE THIOUREA Standard for ETU
Na Internal Standard : -
Usa Area 100
1: 4:539 MAM, 150 scans 90
103.1-»44,0 .
Noise Thres, 1.0 8
Quant Thres. 1.0 704
Min, Width [
Muiz. Width 5 601
Base. Width 157
AT Win. (secs) 10 504
Smooth 3 . ]
Expected RT 4:38
Area 5793 304
Helght 752
Start Time 4:29 201
End Time 4:49 104
Imegration Width  0:20.4 - 1126 41 5 JW\. 104 479
:“t"“":::“' A‘_':: 21 41 6 Bl 101 121 ' 141 %
egration lype 242, 3:22 402 443 523 603  6:43 Time
RGDG18ADI2 E504864-31A8 §at, Jun 19, 1999 03:02
RIVER #1 CONTROL, DAYZ ETLO9RHOV.PRO
7:01in 1 period . ver water
ETHYLENE THICUREA ) Control
No Intemat Standard
Use Area 1607
10 4:59 MRM, 150 scans 90
103,1-544.0 :
Nalse Thres. 1.0 8
Quant Thres. 1.0 701
Min. Width 5
Mult, Width 5 50
Base. Width 15
AT Win, (secs) 10 507
Smooth 3 prt
Expected RT 4:38
Area 3194 ’ kL
Helght 51
Start Time 4333 2N .
End Time 447 104 . ’ ’ '
eegraon Wdth piony ohZ.18__ 37 g 7% 107124 139
e Ton Aven 1 A4 el Bl 101 121 ' 141 Sean
egra ype 2142 322 403 443 523 603 6:43 Time

/66



MacQuan, version 1.6
Printed: Sat, Jun 19, 1999 08:36

Calbration Fiie: 0618Acal Path: 2 G backup:DATA:ETU LC/MS/MS:WATER:0G 1 BAS9:

25

Comments: ETU In WATER Methad Valldation ETLSSRHOH PRO

107

Protocol No: ETLO9RH01.PRO
ETL Report No.; 98RHC42 REP

Analytical Method
" MS 178.00, Revison 1

‘RGOG1BAD3] ES04864-32A8
RIVER #1 Q.1 PPB DAYZ ETL99RHOL.PRO

7:01 In 1 perlod
ETHYLENE THIOUREA,
No Internal Standard
Use Area

1: 4:59 MAM, 150 scans
102.1-»44.0
Noise Thres.
Quant Thres.
Min. Width
Mult. Width

1.0
1
S
5
Base. Width 1
1
3
4:

0

RT Win. (sees) -
Smooth
Expected AT
Area 6990
Height 88s

H
0
3e

Start Tima
End Time

Integration Width

Retention Time

Integration Type

" RGOG1BAO34

4:30
4:31
0:20.1
4:38
A-BB

E904864-33A8 *

RIVER #1 0.5 PPB DAYZ ETL99RHO1.FRO

Sat, Jun 19,1839 02:11

1007

1126 35 44

LOG of 0.1 ppb

Control river water spiked at

104 120130

Ty

‘Sat, Jun 19,1939 0318

101 121 143 Sean

1 1. 81 81 )
242 322 402 443 523 603 6:43 Time

7:02 In | periad
ETHYLENE THIQUREA
No interna) Standard
Use Arez

1: 4:59 MRM, 150 scans

100
9

Control riverwaterspiked at

103.1->44.0
Noise Thres.
Quant Thres.
Min, Width
Mylt. Width
Baze. Width
AT Win, {secs)
Smooth

Expected RT

Area 33350
Helght 4647

Start Time -
End Time

Integration Width

Retention Time
Integration Type

1.0
1.0
5

5
15
10

3
4:35

4:29
4:53
0:24,1
4:39
A-BB

8
T
60
501
4
I
FLy

13 23 32

48 59 69

21
2:42

41
322

61
4:03

§x LOQ of 0.5 ppb
Intensity: 4650 cps
79
C !
H
il
i
:;_t.

1 10 121 7 1471 Sew
43 523 603 643 Timg

[67



~ Smooth

MacQuan, version 1.6
Printed: Sat, Jun 19, 1953 08:26

26

108

Calibration File: 061 8Acal Path: 2 G backup:DATAETY LCIMSIMS.WATER'OGIBABB
Cummeml ETU In WATER Mathod Viﬂdlllon ETLIRHO1.PRO .

‘Protocol No: ETLO9RHO1.PRO
ETL Report No.: 99RHC42.REP

" Analytical Method

MS 178.00, Revison 1

"RGOGIBA0T7

7:02 In 1 perlod
ETHYLENE THIOUREA

No Intemal Standard
Use Area

1: 4:59 MRM, 150 scans
103.1-»44.0
Nolse Thres. 1.9
Quant Thres. 1.0
Min, Width s
Mult, Width s
Base, Width . 18
10
3
1:38

RT Win. (secs)
Stnoath
Expected RT
Area 486
Height 62
Start Time 4:31
End Time 4:49
Integratian Width 0:18.1
Retentlon Time 4:39
Integration Type A-88

RGOG18A038

7:01 In 1 period
. ETHYLENE THIOUREA
No internal Standard '
Use Area

11 4:59 MAM, 150 scans’
103.1->44.0
Naise Thres. 1.0
Quant Thres. 1.0
Min. Width S
Mult, Width s
Base, Width 15
AT Win, (secs) 10.
3
4:38

Expected RT
Ared 597
Helght 837
Start Time 41
End Tima . 4:51
Integration Width 0:20.1
Retentlon Time

integration Type A= BB

£304864-34A8
LAKE #1 C‘ONTRGL DAYZ ETLS9RHO1.PRO

ES04864-15A8
LAXE #1 0.1 PPB DAY2 ETLISRHO).PRO

Sat, Jun 19, 1999 03:45

1004
901
80
T
BA
504
AH
304
201

£

25

49 60

I Control lake water

79
o

103 115 134 .

21
2:42

41
2

Sat, Jun 19, 1999 02:53

1004

s

201
™
. &0f
50
pr
301
201
164

Bi1s 28

2
2:

1
42

47 5057,1‘.1 105

H—————

41
RH-+4

61
403 -

a1
4:43

101

523

U121 140
6:43

Sean
6:03 Tima

Control lake water splked at

LOGQ of 0.1 ppb

_ 134

Bi
1:02

=

a
L]

1
43

—

101
5:23

Tz o141

w03 643 Teme

s



MzcQuan, version 1,6

Printed: Sat, Jun 19, 1999 08:36

109

27

x

Cakibration Flle: 0618Acal Path: 2 G backup:DATAETU LE/MS/MS:WATER:0618A99:

v

Comementst ETU Tn WATER Mathed Val'ujhllnn ETL99RHO1 RO

" Protocol No: ETLOGRHO1.PRO
ETL Report No.: 99RHCA2.REP

Analytical Method

MS 178.00, Rgvison 1

RGO618AQ39 E£904864-16AB

LAKE #1 0.5 PPB DAY2 ETL9SRHO1.PRO
7:02 in 1 period

ETHYLENE THIOUREA

No Intemal Standard

Usa Area

1) 4:32 MRM, 150 scans

103.3-244.0

Noise Thres. | 1.0

Quant Thres. - 1.0

Min, Width 5 .-

Mult, Width H

Base. Width 15

RT Win, (sec3) 10
Smaath 3
Expected AT 4:38

Area 27386

Height ra

Start Time 431
End Time 4:55
Integration Width 0:24.1,
Retention Time 4:39

Integration Type A-BB

RGOG18A040

7:02 In 1 period
ETHYLENE THICUREA
Mo Internal Standard
Use Area

1: 4:53 MRM, 150 scans
103.1->44.0

Nolse Thres. 1.0
Quant Thres, 1.0
Min, Width 5
Mult, Width s
Base. Width 15

RT Win. [secs) 10

Smoath 3

Expected RT 4:38

Ares 26536

Height 3735 .

Start Time 4:30
End Time : 4:33
Integration Width 0:22.1
Retention Time 4:38
Integration Typa A-BB

ETU 5TD 20 PPB
. 5TD A382 UG/07/99 TSHACK -

5at, Jun 19, 1999 04:01

‘Contro! lake water spiked at

§xL0OQ of 0.5 pph
. Intensity: 3742 cps

100, - T8 .

80| \

8o Y
© 70

601

50 :

40

"30 .

20 | ‘

1:‘_5 —2321 50 60 j, . /1'9"\' 122 1.33'_

. 21 1 61 81 101 121 7 141 Sean

242 322 403

Sat, Jun 13, 1239 04:10

1007
201
‘804 N
70{
501
50 .
404
IH
zx
10]

>

443 523 603 6:43 Time

20 ppb Callbration Standard

for ETU

" 402

73

Intensity: 3737 eps

.

121 i41  Scan -
603 €43 Tane

169



