P

e

The required g]assw&re must be solvent cleaned and
heated at 400-500 C for at

019-01, or glassware may be
for heating, then rinsed with methanol.and methylene chloride. -
3.1.1. Kimax separatory

funnel -- 2-1, with a Teflon stopcock and
stopper .- - :

- 3.1.2. ‘Graduated cylinders -- 1-1, 500-ml, and 50-ml

- 3.1.3. Kuderna-Danish (K-D) equipment

3.2.

©3.2.2. Carborundum boilin

W

3.1.3.1. Concentration tube -- 25-m
3.1.3.2. Flask -- 500-m) - V
3.1.3.3. Macro-Snyder column -- 3-ball chambers.
- 3.1.3.4. Micro-Snyder column -- 3-ball chambers
.1.4. Collection flask -~ 500-ml Erlenmeyer or round-bottom
-1.5. Serological pipet -~ 5-ml disposable :
-1.6. Vials -- 4-dram Teflon-Tined screw caps

Hisce]}aneous materials- "

3.2.1. Pyrex glass wool ~- heated at 400-500 C for at jeast
4 hours '

g chips -- heated at 400-500 C for at
least 4 hours : -

3.2.3. Water bath == Blue M Magniwhir} or-equi@a]ent.-‘

3.2.4. Analytical balance -- ca

R R e L R
Page 2 of 12 Analytical Chemistry Section
SOP. 50-115-01.
: : . June 1,-1988 A
STANDARD OPERATING PROCEDURE T,
" FOR DETERMINATION OF ENDOSULFANS IN ‘ “&;ay
POND AND RUN-OFF WATERS ‘ E R
: : ol .
1. SCOPE - - | o e e g
| 1.1. This standard operating procedure (SOP) describes the éna1ysis of
. a-endosulfan, p-endosulfan, and endosulfan sulfate (hereafter
" referred to as “endosulfans”) in pond and run-off water samples.
2. SUMMARY -
2.1. One liter of water is extracted with methylene chloride using a
- automatic separatory funnel shaker, .and the extract is concen-
trated to 1 ml- after solvent substitution with hexane. The
extract is_analyzed by capillary column gas chromatography (GC)
using an electron capture detector (ECD). Optional Florisil and
silica’ gel adsorption chromatography cleanup procedures are
included in this SOP. S . o
3. APPARATUS
3.1. Glassware.

least 4 hours following SOP ASCC-50- -
cleaned as described in the SOP except

pable. of weighing with an accuracy. .
of «0.0001 g - . - : : - :
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3.2.5. Nitrogeh evaporation device. --

Associates, or equivalent, with constant temperature
*  water bath. The nitro

. gen gas must be filtered through .
-activated charcoal. ‘

3.2.6.  Separatory fumnel shaker -- ca

separatory funnels and shaking them with a rocking motion
to achieve- thorough mixing of separatory funnel contents
(available from Eberbach Co., Ann Arbor, Michigan) -
3.2.7. Gas Chromatograph -- analytical system complete with GC
C suitable for use with capillary columns and all required.
accessories including syringes, analytica) columns, gases,
. and electron capture detector . S

3.2.7.1, Capillary column -« 30 meters long x 0.25 mm
: ~ . 1.D. SPB-5 bonded fused silica column, 0.25 um-

- film  thickness (available from Supelco).

Alternative columns may be used in accordance

o with the provisions described in Section 5.2.

3.2.7.2. Detector - ECD. . Alternative detectors,

o including a mass spectrometer, may be used in

accordance with the provisions described in
- Section 5.2. ‘ . : ,

N-Evap Organomation .

pable of holding eight 2-1

3.3. Reagents .

3.3.1. Solvents -- Burdick and Jackson distilled.
methylene chloride, hexane
‘ethyl acetate

3.3.2. Reagent water -- Millipore water or distilled water fium
Magnetic §

prings Water Company (Columbus, Ohio) or equi-
valent '

3.3.3. Sodium sulfate -- granular, anhydrous, heated at 400-500 ¢
: for at least 4 hours . . '

3.3.4. Sodium chloride -- heated at 400-500 ¢ for at least

in-glass grade
+ unpreserved ethyl ether, ard

4 hours

3.3.5. 0.1 N Hydrochloric ‘acid solution -- dilute 8 m1 of con-
- Centrated HCl to one liter with distilled water . _
3.3.6. 0.1 M Dipotassium phosphate solution -- dissolve 17.4 g of.
~ dipotassium phosphate in one liter of distilled water
3.3.7. Phosphate buffer solution -- prepare by mixing 29.6 ml
0.1 N HC1 and 50 m) 0.1 M dipotassium phosphate :
3.3.8. Florisil -- 60 to 100 mesh, J. T. Baker or equivalent, -
activated by heating at 140 C overnight
3.3.9. Silica ge) -~ 100-200 mesh, chromatographic grade, Sigma- -
B Chemical Company or equivalent, activated by heating at
140 C overnight ' - R o
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3.3.10.

3.3.11.

- 3a.ane.

3312

3.3.13.

.3.3.11.1. Prepare stock

‘comparison GC-ECD analyses indicate

: . ‘ 4
2.3,4,5.2'rPentachlorobiphenyJ == >95% purity, for use as
internal standard (Note: another polychtorinated bipheny!

- isomer, 2,3.4.2',5'—pentachlorobiphenyl, can also be

successfully substituted as the internal standard) .
Stock standard solution of endosulfans (1 mg/ml) -- The
stock standard solution is prepared from .pure standard
materials using the following procedures: ‘
standard solution by accurately
weighing 10 mg each of a-endosulfan, g-endo-
- sulfan, and endosulfan sulfate, dissolving .the
materials in ethyl acetate and diluting to
volume with ethyl acetate in a 10-m] volumetric
flask. Larger quantities may be prepared if
necessary. If compound purity is certified at
95% or greater, the weight may be used wiihout

- correction to catculate the concentration o/ the

stock standard. Addition of 25 1 of the stock
standard solution to one liter of water results
in_a concentration of 25 #9/1 for each endo-
sulfan, ’ : ‘ :
Transfer the stock standard solution into a
. Screw-cap vial with a Teflon-lined cap., Store
' at 442 C and protect from light. "’
3.3.11.3. The stock standard solution must be replased
s after three months or sooner if GC-ECD analwsas.
: indicate ‘a problem. : : : )
Pond water spike solution == Add 50 4L of the’

stock standard solution (Section 3.3.11.) into-a 100-m]
volumetric flask, and dilute to volume with ethyl acetate.
Addition of ‘

d ond water spike solution to one
liter of water results in a concentration of 50 ng/1 for

each endosulfan. Transfer the pord water spike solution
into a screw-cap vial with a Teflon-lined cap. Store at -

The pond water spike
ee months or sooner if
a probiem. .
Internal standard spike solutjon (0.5 wg/ml) -- Prepare
the internal standard spiking solution by accurately
weighing 25 mg of pure 2,3,4.5,2'epentachiorobipheny],
dissolving the Ccompound in hexane, and diluting to volume -
with hexane in a 50-m) volumetric flask. Transfer the
internal standard spiking solution to a. Teflon-lined
screw-top bottle and store at room temperature. . Addition-
of 5 ul of the internal standard spiking solution to 1 m)

i

uv g

]

2
L)
Y
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4.1, 'EstabTish;.retenfion times

standard. Calibrate the

4.2.

4. .quIBRAT;oH

of sample extract

yields am internal staﬁdérd concentra-
tion of 2.5 ug/mi. ' >

of each analyte -and the internal
GC-ECD using the .internal standard

Internal standard calibration procedure --

4.2.1.

.'4.2-3.

4.2.4,

. response, RRa,

~working shift by the mea
* from the predicted

Prepare calibration solutions containing 2.5, 5, 10, 25,
50, 100, 250, 500, and 1000 ng/ml each of a-endosulfan,

Y

\§§5§f:

p-endosulfan, and endosylfan ‘sulfate and . 2.5 pg/ml of

internal standard. Prepare calibration solutions hy
adding voliumes .of the spike solutions (Sections 3.3.1.,
and 3.3.12.) to a volumetric flask.

3.3.13.) to each. calibration standard, and dilute to

. volume with hexane.
4.2.2.

One of the calibration standards should represent the
analyte concentration near, but above, the estimated
detection limit. The other concentrations should corres-
pond to the ~range of concentrations expected  in the.

samples or should define the linear range of the irctru-
ment. '

Inject 2 ul of each ca

libration standard and tabulate the
relative response for

each analyte (RRy) to an internal

., Standard using the equation:.

RRa = Aa/Ais

where: Ay = anaiyte peak area, and
‘ ~ Ais = internal standard peak area.

Generate a caTibration curve o
versus analyte concentration in the extract
in ng/ml. o ' "

The working calibration curve must be verified on each

tion standards.” 1If the response for any analyte varies
response by more than 220%, the test
using a fresh calibration standard.-
new calibration curve must be prepared

must be repeated
Alternatively,; a
for that analyte.

f aﬁalyte ‘concentration

Add the appropriate .
constant amount of the internal standard solution (Section

surement of one or more calibra-
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QUALITY CONTROL

5.1.

5.2,

5.3.

. continuing check on analytical

The minimum quality control requirements for this program consist
of the following: "an'initial demonstration of laboratory capabil-
ity; the analysis of spiked control samples (prepared in the
field) as a continuing check on sample integrity; the analysis of
background control samples (prepared in the field) as a continuing
check on sample cross-contamination;

process blanks (prepared  in the analytical laboratory) as a

method performance; and the
analysis of process blanks prepared in the analytical laboratory)
as a continuing check on laboratory contamination. -

In recognition of the rapid advances occurrin
the analyst is permitted

detectors to improve the s
ments. In addition, the analyst is also permit
cleanup procedure to

water sample.

g in chromatogiupiiv,
to modify GC columns, GC conditions, or

ted to intrcuucg-a
permit lower detection limits in a speciftic

5.2.1. Each time such modifications are made, the laboratory must
demonstrate acceptable method performance by extiaciiug
four representative water samples,

- times the estimated method detecti
spiked. The average recovery of e
between 70 and 130 percent,

deviation of the three measurements must be equal to or
less than 20 percent. Alternatively, the demonstration
: described in Section 5.2.2. can be substituted.
5.2.2. If a lower method detection Timit is claimed, the labora-
- tory must demonstrate acceptable method performance by -
extracting four representative water samples, three spiked
at the estimated method detection limit and one unspiked.
The average recovery of each endosulfan should be between
70 and 130 percent, and the relative standard deviation of
the three measurements should be equal to or less than 20

percent. The level of interferences detected as one of
‘the endosulfans in the u

than half of the claimed method detection limit.

on limit and one mn-
ach endosulfan must be
and the relative standard

Assessing Laboratory Performance --
ongoing basis, analyze at -least one
sample set. A sample set consists o
blank, and one spiked process blank.

The laboratory must, on an
spiked process blank per
f 22 samples, one process

eparations or lower the cost of measure- -

three spiked at K-15

nspiked water sample must be less

the analysis of spiked
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5.4,

5"5.

'5.3.1. Pond water -- §

5.3.2.. Run-off water -- §

 5.4.1. Monitor and.report all data from the

'5.5.1. A method blank is a 1-1 alj

\

L

pike a 1-1 aliquot of reagent water with

100 .41 of the pond water spike solution (3.3.12.) and

process. Analyze the sample to determine the concentra-

.tion of each analyte in the final extract (A). Calculate

percent recovery for each analyte (Ri) as (100 x A)%/T,
where T is the known true concentration .of the spike.

pike a 1-1 aliquot of reagent water with

25 pl of the stock standard solution (3.3.11.) and process

and analyze the sample to determine the concentration of

each analyte in the final extract (A). Calculate percent

regovery for each analyte (Ri) as described in Section
5' 02¢ ’ l

5.3.3. Monitor the percent recove
recoveries must be within
recovery of analy

ry (Ri) for each analyte. The
«30% of the true. value. If the
: te falls outside the designated range,
the laboratory performance for that analyte is judged to
be out of control, and the source of the problem must Le
immediately identified and resolved before continuing
analyses. The analytical results for that analyte -in
samples is suspect and must be so labelled. A1l resvits

for that analyte in that sample set must also be labelled
suspect. ' :

‘ 5 ')
Assessing Sample Inte

: grity -- Spiked control sam']és, preparad in
the field will be ana : P

Tyzed on a regular basis.

spiked samples,
5.4.2. If the recovery of any analyte falls outside the range
~ specified in Section 5.3.3. and the laboratory performance
for that analyte is j

udged to be in control, the recovery
problem encountered wit

- matrix-related, not system-related.

' analyte in unspiked s

indicate that ‘the r
effects.

The result for that
amples is labelled suspect/matrix to
esults were suspect due to matrix

AsseSsing Ldboratoty Contamination -- Before:
samples, the analyst must demonstrate that all
reagent interferences are under control.

This is accomplished.by
the analysis of method blanks and unspiked control samples.

processing any

quot of'neagent water analyzed
A method blank is prepared and
et (Section 5.3.) or when there

as if it were a sample.
analyzed for each sample s

h the dosed sample is judged to be:

glassware and. .
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6.1.

6.2..
' 6.2.

6.3.

6.4.

If the pH of the s

- one liter of water, transfer all the methylene chlor

. 56 to rinse the inner walls.

~ June 1, 1988 A
- o ' AN
STANDARD OPERATING PROCEDURE o ‘?yiypg
FOR DETERMINATION OF ENDOSULFANS IN AN
POND AND RUN-OFF WATERS | WY

is a change in reagents as a continuing check on labora<
tory contamination. The lavel of interferences detected
as one of the endosulfans in the unspiked water samplie
?ust be less than half of the claimed method detection
imit. ~
5.5.2. Unspiked control samples,
analyzed on a regular basis.
from the unspiked samples. Detectable levels of any of
the endosulfans may indicate sam
during handling, shipping or storage. -

Thofough]y thaw and mix the sample prior to analysis. Any
suspended particulate is considered part of the sample. Measure

approximately one liter of sampie into a 1000-ml graauated
cylinder, If the available sam

dilute to one liter with reagent water,
2-1 separatory funnel. Record the sa

dilution with reagent water) to the neare
tory record book. ‘

Pour the sample into a
mpie volume (prior (o
st 10 m1 in the labora-

ample was not adjusted to pH 7 during sample

c011$ction,_add 50 ml of phosphate buffer (Section43.3.7. ts the
sample. S , |

Add 100 grams of sbdium'chloride to the sample,‘seﬁl the separa-
tory funnel, and shake to dissolve the salt. , .

Measure 300 ml of methylene chloride in the 1000

-ml graduated
cylinder. If the

original sampie container contained more than

separatory funnel, seal and refreeze the remaining water in the
original sample bottle; proceed to Section 6.4. If the entire

sample was transferred to the 2-1 separatory funnel, add 50 ml of
the methylene chloride ‘to. the sa

Transfer the solvent to the
separatory funnel. Add another 50-m1 aliquot of the methylene
chloride to the sample bottle, shake for 30 sec, then add to the
separatory funnel. Pour the remainj

prepared in the field, will be .
Monitor and report all data

ple cross-contamination .

ple volume is less than 80v ml,

ide to the 2-}

mple bottle, seal, and shake 30

Analytical Chemistry Section .

ng methylene chloride into the -
separatory funnel. _ ‘ ‘ ‘ '

Place the stopper in the séparatory funnel and shake for 10 sec,_
venting periodically.. Repeat ‘shaking and venting until pressure
release is not observed during venting. Place separatory funnel

) g  Page 1041 of 2260
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6.5.

6.6.

6.7.

6.8.

to sit for 15 min.

in the automatic separatory funnel shaker| and ‘shake the sample™
for 30 min. Complete mixing of the organic and aqueous phases
shouid be observed within two min after starting the shaker. -

Remove the separatory funnel from the sha

stand. Allow the organic layer to separate from the aqueous layer
for a minimum of 10 min. If an emuision interface between the two

layers is more than one-third of the organic solvent layer, the

analyst must employ techniques to complete the phase separation.

The optimum technique depends on the sample, but may include
stirring, filtration through glass wool, centrifugation, or other
physical methods. Collect the methylene chloride extract in a
500-m1 flask containing approximately 5 g anhydrous sodium
sulfate. Swirl the flask to dry the extract; more sodium sulfate
may be added if necessary to absorb excess water. Allow the flask

ker and place in a ring-

Assemble a K-D concentrator by attaching a 25-m) concentrator'tqbe
to a 500-m1 flask. Decant the methylene chloride extract into the

K-D concentrator. Rinse the sodium sulfate with two 25-m)
portions of methylene chioride;

Add 1-2 clean boiling chips to the evaporative flask and attazh a
macro-Snyder column which has been prewetted with methylene chlor-
ide. Place the K-D apparatus in a 65-70 C water bath; the con-
centrator tube should be partially immersed in the.hot water and
the flask should be bathed with hot vapor. At the proper rate of
distillation, the balls of the column will actively chatter, but
the chambers will not. flood. When the apparent volume reaches

2 ml, remove the K-D dpparatus from the bath and allow to cool for
at least 10 min. ) : :

Remove the macro-Snyder column and rinse

Joint into the concentrator tube with 1-2 ml of methyiene chior-
ide. Add 5 ml of hexane and a fresh boiling chip to the sample.

Attach a micro-Snyder column which has been pre-wetted with hexane
to the concentrator tube. Place the concentrator tube in a 85-
90 C water bath. When the apparent volume reaches 2 ml, remove
the apparatus from the water bath and allow to cool for 10 min.

Add 5 m) hexane and reconcentrate the sample to _approximately
0.5 ml. The sample may be concentrate

if desired. Remove the sample from t

Remove the micro-Snyder column, and a
hexane. :

he bath and allow it to cool..
djust the volume to 1 ml with

bt
W
oA,

<2

decant the rinses into the ¥-D -
© concentrator. :

the flask and its lower

d under a stream of nitrogen, -

Page 1042 of 2260

L
rdh
o

>

et



|
Page 10 of 12 .

- Analytical Chemistfy Section
SOP 50-115-01

Jue 1, 1988 s

___ STANDARD OPERATING PROCEDURE - N
FOR DETERMINATION OF ENDOSULFANS IN | ik
* POND AND RUN-OFF WATERS BN

6.9.

6.10.

6.11.

7.1,

. 6.9.3. Concentrate the

- 6.10.1. Add 1 g of silica

Spike the sample with 5'wl of the internal standard spike solution

ECD. After analysis by GC-ECD, reseal the sam

.Table 1 summarizes

. Ll

Florisil cleanup --

6.9.1. Add 1 g of Florisil to a serolo
plug of glass wool in the ti
Florisil with hexane.
exposed to the air d
When the liquid level

the sample.. Rinse the concentrator tube with 2 ml of
hexane and add the rinse to the column; repeat. Add an

additional 6 ml of hexane to the column. Discard the
-eluate, -

6.9.2. Apply 2 ml, 2 ml,
to the column.

Do not allow the Florisii to become

then 6 ml of 50% ethyl ether in hexane
Collect the eluate in a concentrator tube.

eluate to approximately 0.5 ml in a water
.bath or under a stream of nitrogen; dilute the extruct to
1 ml with hexane. : ‘ : :

Silica gel cleanup (alternative to F]ofisi] cleanup) == -

plug of glass wool in the tip.

-gel with hexane. Do not allow the silica gel to become

exposed to the air during the fractionation procedure.
When the liquid Tevel is just above the adsorbent, anply
the sample. Rinse the concentrator tube with 2 m) of

hexane and add the rinse to the column; repeat. Add an
a?ditional 6 ml of hexane to the column. Discard the
eluate, : : ' '

6.10.2. ‘Apply 2 ml, 2 m1, then 6 ml of 50% ethyl ether in hexane

to the column. Collect the eluate in a concentrator tube.
6.10.3. Concentrate. the eluate to approximately 0.5 ml in a water
s bath (X-D) or under

4 stream of .nitrogen; dilute the
extract to 1 ml with hexane. : '

(Section 3.3.13.) and mix on a vortex mixer.

; Transfer the sample
to a GC vial and store the extract at 4«2 C un

til analysis by GC-
with a new septa and store at -20.2 C or lower.

7. GAS CHROMATQGRAPHY.

the recommended operating conditions for the

gas chromatograph; - Included in Table 1 ‘are retention times

gical pipet cortaining a
P. Thoroughly wet the

gel to a serological ﬁipet containing a
‘Thoroughly wet the silica

ple in the GC vial

uring the .fractionation procedure. -
is just above the adsorbent, apply .
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observed using this method. - Other, GC columns,
conditions, or detectors ma be used
Section 5.2. are met.

chromatographic
if the requirements of

.

7.2. Calibrate the system daily as described in Section 4. The stan-
dards and extracts must be in hexane.
7.3. (Inject 2 zl of the s

ample extract. Recérd the resulting peak Size
in area units. '

7.4. 'If the response for the peak exceeds the calibrated working'range
of the system, dilute the extract, adjust the internal standard

concentration by adding additional internal standard spike
solution (Sgction 3.3.13.), and reanalyze. ‘

. CALCULATIONS .

8.1. Calculate analyte concentration

ng/ml from the relative response of the analyte to the invaraal
standard (RR3) using the calibr

ation curve described in Sectinn 4.
Calculate analyte concentrations in the original sample (C) in
ng/1 using the equation: . : B

C = (Ce x CF)/1000

where CF is the concentration factor

(equal to 1000 when one jijter
of water is processed to yield 1 ml s -

ample extract).

8.2.- For sampies processed as part' of a set where the Taboratory

control standard recovery falls outside of the control limits in
Section 5, data for the affected analytes must be labelléd as
suspect, L '

S.in the sample extract (Ce) in -
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TABLE 1. SUGGESTED CHROMATOGRAPHIC CONDITIONS R
. . Chemical Abstracts Retention -"ﬁFaﬁ,‘
Analyte R Registry %o. Time, min (a)
a-Endosul fan  959-98-8 0.8
p-Endosulfan : 33213-65-9 43.6
Endosulfan sulfate - 1031-07-8 B 45.7.
2,3,4,5,2"'-Pentachlorobipheny) o
(internal standard) =~ - | 42.0

(a) - Suggested GC conditions:

Column: 30 m Tong x 0.25 mm I.D. DB-5 bonded fused silica
_ - column, 0.25 um film thickness- (J&W)
Injection volume: 2 4l splitless with 45 second delay

Carrier gas: He @30 cm/sec linear velacity
Injector temp: 250 C .

Detector temp: 320 C : :

Oven temp: Program from 60 C to 300 C at 4 C/min
Detector: ECD _ : '

-

TN - -
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