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• ·Peteminat1AD qf NEMCUB!, .NEMACUR Sulfox1dl and NQ1ACL1 SulfADt 1D Vatic · 
and Soil Samalcs ·from tM Geocsia Runoff Studx, Studv NYIPtc NE222191 

1.0 Jntrqducttan · · 
The Miles Enviro~aiental Fate.Analytical Laboratory analyzed water and.soil 
s111111las to determine the concentrations of NEMACUR. NEMACUR sulfoxtde and. 
NEMACUR sulfone. Ninaty·on• water s11111las. inclucltng twelve ftald sptkes
and forty one soil samples we" analyzed. Thts analyttcal "port ts in 
conjunction wttll the NEMCUR Runoff Study. Study NUllber NE22Z401 perforaad
by Miles' Ecological Effects Group. 

The s11111las for the study were received between 03/02/90 and 04/19/90. The 
analyses of the·samples we" coapleted In July 1990. All suiples we" 
shipped in coolen containing dry tee. and we" received frozen. The 
s111111les ware placed in a walk-in freezer after receiving until analysts. 

2.0 Method 

Tho methcicl for the water analysis was based on the report tit.led "Gas · 
Chromatographic Method for the Deteralnation of Fenatphos. Fenuiphos 
Sulfoxide. and Fenaeiphos Sulfone In Water• subattted to Mobay Corpontlon 

• 
by Alpine Vest Laboratories in Provo. Utah·. The lt� tt of d.etaratnatton for 
each ca� pound .tn thts study is o.z "9/L. · 

The method for the soil analysts was based on the report tttled •fenutphas
Analytical Method for Soil~ subaitted to Mobay Corporation by Alpine Vast '. 
Laboratories in Provo. Utah. The ll� lt of determination for eac:11 c111111ound 
in this study is 10119/tg. 

2.1 Prevacatfon of the standard solutions foe water analxsis 
1) Weigh 0.01 t 0.0001 CJ each of NEMACUR analytical standard .(Ref. 79R• 

29•146, 97.SS purity). NEMACUR sulfoxlde analytical standard (Ref. 68· 
105•72, 93.4S purity). and .NEHACUR sulfone analytical standard (Ref•.,"
76-207-91, 98.0S Jlilrity) into a lOO·lll. volu� etrtc flaik. ~ilute to . 
volume with, ethyl acetate and mix thoroughly. Correct the standard 
concentration to its absolute concentration u~lng the standard purity. 

2) Pipet 2 ml of the standard solution from Step I into a 100-ml' 
volumetric flask~ Dilute to volume with toluene and mix thoroughly.
This is the 2-ppm standard solution. , , . · • 

• . ' . ' . _' l ' ' 

3) Pipet S, 2.5. and. 1 ml of the standard solution from Step Z into 
separate lO·mL voiumetric flasks,.diluta to volume with toluene and 
mix thoroughly. 7hese are the 1.0, 0.5-, and 0.2-ppm standard 
solutions, respec:.ively .. · •, , 

• ~E2ZZ401 (GA RUNOFF) •,;,gel of.22 4/ 13i92 

35 



·••· -- ... 

102638 

• z.z pr,aacatton Pf· the wat,c samples 
1) Allow the sUll)le to thaw completely, then measure 500 ill of the su=,~ 

using a graduated cylinder. Transfer the sample fr011 the graduatec 
cylinder into a 1-L separatory funnel. . 

2) : Extract the suple•with 75 ml of methylene chloride for three � ir>,.cus.. . 

Allow the phises to settle, then drain the organic phase througn_a.3) 
glass funnel containing a sodi1111 sulfate layer (pre-rinsed with 
methylene chloride) into a 300-mL boiling flas~. 

4) Repeat Step 2 and 3 two more times. 

5) Rotoevaporate the methylene chloride to approxi� ately 3 � Lat 40"C and· 
·transfer the s111111le extract into a 1/2-oz square bottl• using a 
dis~osable pipet. Rinse the boiling flask with methylene chloride, 
then transfer the rinses into the same bottle. · · · ·· · · 

6) Evaporah the sample extract to dryness under a stream of dry 
nitrogen •. ,... 

7) · Pl_pet 0.5 mL of toluene Into. the square· bottle, rotate. to dissolve. all 
residues on the inside walls of the bottle~ 

• 8) Transfer the saaq,le solution frm"Step i Into a sample· vial and Inject 
on the gas chro111tograph. 

A l·PP� NEHACUR standard concentration ts equivalent to 1-ppb sample 
residues as calculated below: · · . • · · · 

0.5 mL . 
1 µg/ml X {Final Volume) • 1119/L

500 ml 
(~tra~tion Volume) 

·z.J sg;king pcoceduc, ~for laboratorx QA c;oncucr~nt reCoverx ~ .. 
1) lleigh 0.01 t 0:0001 g each of NEHACUR analytical standard (Ref.· 79R~ 

29-146, 97.SS purity), NEHACUR sulfoxide analytical standard (Ref •. 58-
105•72, 93:4~ purity), and NEHACUR sulfone analytical standard .(Ref. 
76-207-91,: 98.~ purity) into .a I00-111L volumetric flask. Dilute to 
volume with acetonitrile and mix t~o,roughly._ . · · · · 

2) Pi pet I m!. of· solution. from Step, I into .a 100-mL volumetric fl ask., 
dilute to _volume"with acetonitrile and mix thoroughly. · . . . .. . . - ' ' 

3) ?ipet 0.5 ml 'of solution frcm Step z into 500-ml. of c~ntrol water:" 
1

~0 
produce a I ppb spike. · · 

t 
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2.3 ·so1k1na nt:Pceduce t9r Libocatoa OA,coftcuuent cis:avca (conttnued) 

t 4) Plpet 5 � L of solution fro•.Step 2 Into 500-IIL of control water :o 
produce a 10 ppb spike. 

5) Extract. concentrate and analyze the spiked suples with the SIM 
method used for the field samples. • ·. ··· · . . . , . : . 

2., Pr,oacation of tba standant solutions fQc sofl analvsfs 
,1) Weigh 0.01 t o•.0001 g each of NEMACUR analytical standard (Ref. 79R• 

29-146, 97.SS purity), NEMACUR sulfoxide analytica1·stanc1ard (Ref. 68· 
105-72, 93.4S purity), and NEMACUR sulfone.analytical standard (Ref.
76-207-91, 98.0S purity) into a 100-lll. voluatric flut. Dtlute to · 
volume with ethyl acetate and � ix thoroughly. 

2) Pipet 10 1111. of the standard solution fl"OII Step 1 into a 100-ml 
volu•tric flask. dilute to volume with ethyl acetate and �b: · 
thoroughly. This ts a 10-ppa standard solution •. 

3) Pipet 2· and 1-lllt.·aliquots of the standard solution fl'IIII Step 2 into 
separate 10-� L volumetric flasks, dilute to vol- with ethyl acetate 
and � ix thoroughly. These are the Z· and l•PP.11 standard solutions, 
respectt~ely.. · 

Pipet 5- and 2-ml aliquots of the standard solution.fra� Step Z Into 
separate 100-lll. vol1111111tric flasks. dilute to vol- with ethyl acetate 

/, and .� ix thoroughly. These are the 0.5- and 0.Z-ppa standard 
solutions, respectively •. 

5) Transfer the standard solutions _into suple vials for analysis. 

.z. s Preoacatfon ,,, the foil .samales 
.!) ·Allow the sa11111les to thaw completely, then weigh 50 g of sieved suple

into a 500-lll. boiling flask. If the moisture content in the sa� ple is 
less than 10 percent, pipet 5 ml of HPLC-grade water to the suple
before proceeding. Extract three times with. 75 Ill. of methylene 
chloride by shaking for three � inutes after each solvent addition. 
After each extraction, permit the soil to settle. Decant the organic 
layer through a glass Junne.1 containing approximately .10 g of sodium 
sulfate supported by gl asswool and into a separate boiling f1 ask. · 

.2) Evaporate the methylene chioride to approximately 5 Ill using a rota 
evaporator. Transfer the soil extract using a disposable pipet into a 
IS·llllt i.d. x ZSO•m� long, with 250-mL reservoir, Kontes · · . 
chrcmatographic column packed with Florisil prepared as follows: 

1) A plug of glas_s wool t~ hold the packing in the'cohmn. 

b) ~dd 1/2 teaspoon of anhydrous .odium sulfate into the column 
containing five cent:~eters of 2.SS acetone in benzene ·z.ss 
acetone/benzene). ' - · 
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c) Weigh l g of Z.51 water deactivated Florisil. Makit a slurry 
us;ng Z.51,acetone/benzene. then war~ the Florisil into the 
column w;th Z.51 acetone/benzene. Leave five centiaaters of Z.;S 
acetone/benzene an the tap of the Flarisil; 

d) Gently add 1/Z t~aspaon of anhydrous scidiu� sulfate into the 
column; then rinse the column with 15 Ill. of Z.51 acetone/benzene 

. and adjust the solvent· 1.evaLto one centimeter .above the upper
•sodtu� sulfate layer. · · · · 

• ,c

Cbcomita'ciclobfc Cal uffln Cl e•ouP . 
3) Preparation of the column must precede the sample transfer•. Allow the 

sample extract to flow into the coluat until the liquid level is at 
the top layer of the column packing. Rinse the boiling flask twice 
with 10 ml of 2.51 acetone/benzene; transfer each rinse into the 
column. Place the boiling flask under the col111111 and adjust the 
solvent level to ~he top layer of the·colwm packing. 

: • ' J ' • •• • • • ' . ,,. . 

4) Remove the boiling ·flask cuntaining ill eluates and dis.card~ Place· a 
clean ZSO·•L boiling flask under the chro111tographic col11111. then add 
100 ml of 90I acetone/benzene to the colu� n. . , . 

• 
5) Allow all the solvent 'to pass thr~ugh the c~lu� n one -~rop at a time.. 

• • • l. • i • 

' ,' . . I 

6) Evaporate the solvent mixture to a volume of approximately Z·ml then 
· transfer. the solution, into a.1/2-oz glass bottle•. Rinse the boiling
flask two· times with Z ml of acetone, ·transfer the rinses into the 
bottle. Wrap the sami,le bottle with al1111inua foil to exclude light.
Evaporate the solvents using a nitrogen strea�, then· pipet·l ml of · 
ethyl acetate into the glass bottle. Rotate to dissolve the residue 
.inside the bottle. . · · ,.·.. · · · ·· · 

A I-ppm NEKACUR standard. conc:entr~tton ts equivalent to a 20-ppb 
sample residua as calculated below: · . . 

Final Volume 
1 ~g/ml X CJ mll • O.OZ "9/9 • ,20 ppb·

Sample Waight 
(SO g) . ,, .•, I ·• , '. 

. 2. 6 Spiking ococedure 'foe i 10· and a lOO~PPb eoncuCrent recPve~ies (LaboratorY
QA Sampjesl · · · ·· · '·· 

Weigh 0.01 t 0.0001 g eacll of NEHACUR, NEKACUR sulfoxide and NE."IACUR.n 
· sulfone into the same 100-niL volumetric flask, dilute to volume with. 
ethyl acetate and mix thoroughly (100.ppm solution).. , , . , . 

• I . •• 

Z) Pi pet l ~L of solution from Step ·1 lnto' a· 100-ml volumetric fl ask. . 
di11Jte to volume with ethyl acetate and mix thoroughly. This :\s the· 
I-ppm spiking solution.) 
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2.& · So1k1oa pcqcedun far a 10-· and i JOO~PRb soacurnot cm:ovec.1ts flabocaton
.QA sampJesl (conttnuad) 

3) Pipet 0.5 and 5 Ill of the spiking solution into separate boili~ 
flasks containing SO g of control soil to produce 10• and 100-ppb
spikes, respacttvaly. · .. 

. . . vl0 
4) Extract, concentrate and ana1yze the. spi kid sup1as wi tll the sa• · · .i5 f "' 

method used for the fteld samples. · · , ( , · i D .~s ,.,. ; 0 : 

I)-'}.').!> I>"'· . 

2.7 tnstnunent . l.)A-"- J 1> . . I . . 
Gas chro1111tograph, Vartan 3400, or_equtvalent~:aquippj!d with a nitrogen-•• 
phosphorus detector and a 7-� long'il__il_S Cyanopropyl.' capillary colua 
with a 100 pa t.d. and· a. 0.25·1' fil� thicluiitss. \, 1.~.,,; "",,:/.,LI~· · 

1

The following parameters ware sat on the chro1111togr1ph for both water and 
soil analyses: · · · · 

Detector teaqieratun, •c: 300 
Injection port temp., •c: 250 
Injection volume, p.L · z.· 
Tet11P1rature parameten:

Initial 'C 100 · . 
hold time, � in ,1 

Progr1111 1 rate, 30 "C/� tn; ffnal temp. 210 •c; 
'bold ttma 10 � in 

Program 2 rate, 30 'C/min; final tefllP. 250 •c; 
· hold ttme 15 mtn 

Flow rate: 
Air • 170 ml/mill
Ha (carrier gas) • 2 ml/mtn 
Hydrogen . • 4 ll!L/llin
Nitrogen (Nke-up) • 26 ml/min · 

InjKt tht·standard solution to establish a calibration cu"•• then the 
sample solutions.· Typical standard and sample scans are shown in Figure 1. 
2•. 3, 4, s. and 6. · •,,. 

' .. 
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- ' 
z.s ca1cu1at1on 

l) Use least squ~res curve fi,tting to 'generate the "best• .iine which can 
be used to calculate the corresponding concentration _for a given peak 
area or peak height. Enter the standard responses as variable·x. -and 
the respective standa_rd concentration as variable Y. 

2) Determine the concentration (Cppm) corresponding to eich s~l• peak 
response using the intercept and slope froa the calculation tn Step 1•. 

Cppm • (Slope of Regression Curve X Sample Area) +·Intercept of Cune 
., - - . . 

3) Calculate the ·amount of NEHACUR~ Sulfoxide and Sulfone ii, the water 
sample: · ' · 

NEMACUR, ~g/L • Cpom X 1000 X 0.5 X OF• 
Volume Extracted (ml) 

NEMACUR sul foxide, ,ug/L • Cppm X 1000 X 0.5 X OF• 
Vo 1ume Extracted (ml) 

NEMACUR sulfone, .119/L • CpQ1D X JOOO X 0.5 X OF• 
Volume Extracted (ml) 

•OF• Dilution Facto~, if applicable 

EXAHPLE OF NEMACUR CALCUL,TION' FOR A WATER SAMPLE. ID I GA-103 

Standard Concentration Average Average
mall Standard Area Samp)e Area 

•. i ' ~ t 

0. 198 7702 16944 
0.494 :a210 
0.988 · 36773 
l.976 · ' :;076 • . 

Cpcm • (0.0000247. x 169441 .. -o.0371346 .·.o.4563 
. uilution Factor • ;co 

·101 ume Extracted .(ml) • :00. . 

~EMACUR, ..g/L • O.J563 -~ '.COO ~ 0.5 X !00 • 45.6 
500 

~-. :alculate :he amount .,f ·;E:'IAC:JR, Sulfoxide and Sulfo~e -~ :he s~.1 
;amcle: 

~EMACUR. ':lq/~g • ::---:-~==•~Pm"'---,- X OF* 
Samoi~ •e1gn: (g) 

Cgom · :( JF• 
;a~ole ~eight (g) 



• 
2.8 Calculation (continue<!) 

NEMACIJR sulfone, mg/kg· • CppJP XOF• . 
Sample Weight (g) 

EXAMPLE OF NEMACUR CALCULATION FOR ,_ SOIL SANPLE. ID I liA-16 . · 
I • • 

Standard Concentration Average Averige 
mall Staodant Area Saale Acea 
0.23 6816 · 58422 
0.57 16749 

. 1.13 40354 
2.27 107095 

Cppm • (0.000019671 X 58422) + 0.208993239 • 1.358212401 
Dilution Factor •· 100 · 
Sample Weight (g) •· 50 

NEMACUR, mg/kg • l,358212401 X 100 • 2.72 . 
50 

2.9 Bromide Detec:minatfon .,,~.. " 

•-
Ten runoff samples from Plot 2 wer~ analyze<! for bromide by. Ion 
Chro.aatography. The'samples were ftltere<I through·a Sep-Pak filter and 
.injected against a 1-ppm bromide standard solution. 

2.9.1 Preparation of the Standard Solution 
a) Weigh 1.2B41 g of'sodlum bromide (99.4 S·purttv) ·1nto a. l·L 

volumetric nuk, dilute to volume wh.h Barnstead water and mix 
thorough1y. · 

' . 
b) Pipet l ml from Step a) into a 100-ml volumetric flask, diiute to 

volume with Barnstead water. 

c) · Pipet 10 ml from Step b) into a 100-ml volumetric flask, dilute 
to volume w··:, Barnstead water and mix thoroughly. This is the 
1,ppm bromide standard solution. . 

c.11cu1ation 
l) _Weight _corrected t:Jy pu,:Hy: 

l.284l'g X 0.99~ • 1.2764 g sodium bromide. 

2) Bromide concentration • 1.2764 g/L X 77.66 S* • o:99125 gi!.. in 
the stock solution. 

•
• • (Percentage of bromide in sodium bromide molecular weight) 

J). ·~orking standard' concentration • 0.991 :ng/L 
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Z.9.2 rnstCYIDtnt Conditions 
D1onex Ion Chromatograph Hodel ,- 4000 I equipped with a conductivity 
detector and.a HPIC - AS4A_column. 

Flow Rate, ml/min 1.7 .•; 

Injection volume, ml z.s 
Mobtl e phase 1.7 ldt NaHCOy'l.8 at Na2CO, 
Regeneration solvent 0.02511 HzSO, 

2.10 Fret vs, Bound Eenamjphgs 

Four samples (GA-85, GA-86, GA-87, GA·88J were filtered and analyzed for 
NEHJ!.CUR and its metabolites In water phase as well as in the sediments _to 
determine the distribution of fenamiphos in both phases·. 

2.11- Oetenninatign of Total Suspended Solids (JSSJ 
Two water samples (GA-98 and GA·99) -were· submitted for Total Suspended · · ' 
Solids (TSSJ analysis. 

1) Shake the sample vigorously for one minute, then pour 100 ml of sample 
into a lOO•mL graduated cylinder. Record the volume as _.V._ . 

. . . 

• 
Z) Filter the sample through a pre-weighed (V1 :1: 0.0001 g) polypropylene · 

Buchner funnel containing a glass fiber filter under vacu1111: · 

3) Place the funnel in a 103"C oven ovemight. 
• \ . " 1 • • ' ~· ' 

4) Remove the funnel from the oven and allow It to ·.cool In a desiccator. 

5) Reweigh the funnel and record as llz :I: 0.0001 g. 

'Ca lcul at i-10 .. 

Total Suspended Sol ids (TSS), :~ • ~...:.J!,1 X JOO , 
_. .,, • , Y (ml) 

z.:z Moi5ture Determination 

The moistur~ was determined for·311 soil samples. 

·Weigh an aluminum pan on a ~ared top_~loader Jalance, record-the weight1) 
(II,). . -.. ' .. I ' 

Place approximately 10 • 15 g of the sieved sample onto the,alumin11112) 
pan. record the weight (112). Place the pan and sample·. in~o .in oven at' 
103•c. 

• 

• 
3) After three hours, "remove tne aluminum pari from the oven and·p1ac·e it 

in a desiccator.· Allow the sample to cool to.ambient temperature. . . ., . . . . . . . T ' 

~ .•-- .. -
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