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and Soil Samples from the Georgia Runoff Studyv. Study Number NE222401

1.0 Introdyction -

2.0

2.1

The Miles Environmental Fate Analytical Laboratory analyzed water and soil
samples to determine the concentrations of NEMACUR, NEMACUR sulfoxide and
NEMACUR sulfone. Ninety one water samples including twelve field spikes
and forty one soil samples were analyzed. This analytical report is in
conjunction with the NEMACUR Runoff Study, Study Number NE222401 performed
by Miles’ Ecological Effects Group. ‘ : .

The samples for the study were received between 03/02/90 and 04/19/90. The
analyses of the sampies were completed in July 1990. All samples were
shipped in coolers containing dry ice, and were received frozen. The
sampies were placed in a walk-in freezer after receiving until analysis.

Method

The method for the water analysis was based on the report titled "Gas
Chromatographic Method for the Determination of Fenamiphos, Fenamiphos
Sulfoxide, and Fenamiphos Sulfone in Water® submitted to Mobay Corporation
by Alpine West Laboratories in Provo, Utah. The limit of determination for
each compound in this study is 0.2 ug/L. .

The method for the soil analysis was based on the report titled *Fenamiphos
Analytical Method for Sail® submitted to Mobay Corporation by Alpine West
Laboratories in Prove, Utah. The limit of determination for each compound
in this study is 10 ug/kg. R

Pr i f_th 1 »

1) Weigh 0.01 £ 0.0001 g each of NEMACUR analytical standard (Ref. 79R-
29-146, 97.8% pyrity), NEMACUR sulfoxide analytical standard (Ref. 58-
105-72, 93.4% purity), and NEMACUR sulfone analytical standard (Ref. .
76-207-91, 98.0% purity) into a 100-sL volumetric flask. Nilute to
volume with ethyl acetate and mix thoroughly. Correct the standard
concentration to its absolute concentration using the standard purity.

2)}. Pipet 2 mt of the standard sblution from Step 1 into a 100-mL -
volumetric flask. Dilute to volume with toluene and mix thoroughly.
This is the 2-ppm standard solution. :

1) Pipet 5, 2.5, and 1 mL of the standard solution from Step 2 into
separate 10-mL voiumetric flasks, dilute to volume with toluene and
mix thoroughly. These are the 1.0, 0.5-, and 0.2-ppm standard
solutions, respectively. .
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2.2

2.3

7)  Pipat 0.5 nL of toluene into the square hottle. rotate to dissulve a11

1)  Allow the sauple to thaw completely. then measure 500 nL of the same:»
using a graduated cylinder. Transfer the sample from the graduates
cylinder into a 1-L separatory funnel. )

~2) . Extract the sanple with 75 nL of methylene chIoride for three -1r=.es._
-3) Allow the phases to settle. then drain the organic phase through a

- . glass funnel containing a sodium sulfate layer (pre-rinsed uith
mathylene chloride) into a 3oo-nL botling flask..‘ L

4) Repeat Step z and 3 two more times. ° SR VoL

5) Rotoevaporate the methylene chloride to approxinntely 3 nL at 40°C and ¢
 ‘transfer the sample extract into a 1/2-oz square bottle using a L
disposable pipet. Rinse the boiling flask with nethylene chloride. )

then transfer the rinses into the saoe bottle. . '

6) Evaporats the sample extract to dryness under a streau of dry
nitrogen. ,T' O o

... residues on the inside walils of the bottle. . Y B
8) Transfer the sample soiution from Step 7 1nto a sanple vial and inject
on the gas chronatograph. i

"A 1-ppm NEHACUR standard concentration is equivalent to 1 ppb sannle T
residues as calculated below: o 1

0.5 mL - C b e e e
.lug/mLX__LJJ_&LLWL.-lug/L C o ST
- 500 miL - R S Y , .-
- (Extraction Voiume) B '

Spi in r 7F ‘ab ] 0A conc nt recovery ' - T 7

. - P I N - . - . -;.‘

1) -Heigh 0 01 t 0 0001 g each of NEMACUR analytical standard (Ref. 79R-
29-146, 97.8% purity), NEMACUR sulfoxide analytical standard (Ref. §8-
105-72, 93:4% purity), and NEMACUR sulfone anaiytical standard. (Ref.
-76-207-91, 98.0% purity). into.a 100-mL volumetric f1ask. Dtlute to.
volume wuth acetonltrzle and mix thoroughly S

2) Pipet ) ml of" solution from Step 1l into a 106-mL .volumetric f1ask.A
dilute to volume’ with’ acetan1tr11e and mix thoroughly : .

1)  Pipet 0 5 mL of so]ut1on Frcm Step Z 1ntu 500 mL of contral uaten co
prcduce al ppb spake

L R - w e L ey L . - — e = ea - C ey M s - oy PR - - .
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2.3 mumjmﬂm_mmmm_mmmnt_mmn (continued)

4) Pipet S oL of solution from Step 2 inte 500-aL of control water %0
produce a 10 ppb spike. . )

5)  Extract, concentrate and analyze the spiked samples with the same
~ method used for the field sampies. ._ : "

2.4 Preparation of the standard solutions for soi) amalvsis

1) Weigh 0.01 £ 0.0001 g each of NEMACUR anaiytical standard (Ref. 79R-
29-146, 97.8% purity), NEMACUR sulfoxide analytical standard (Ref. 68-
105-72, 93.4% purity), and NEMACUR sulfone analytical standard (Ref.
76-207-91, 98.0% purity) into a 100-aslL volumetric flask. Dilute to
volunme with ethyl acetate and aix thoroughly.

2) Pipet 10 mL of the standard solution from Step ! into a 100-ml
volupetric flask, dilute to volume with ethyl acetate and mix
thoroughly. This is a 10-ppm standard solution.

3) Pipet 2- ind 1-mL aliquots of the standard solution from Step 2 into
separate 10-mL volumetric flasks, dilute to volume with ethyl acetate
_ and mix thoroughly. These are the 2- and l-ppm standard solutions,
respectively. .

4) Pipet S- and 2-oL aliquots of the standard solution from Step 2 into

. separate 100-al volumetric flasks, dilute to voiume with ethyl acetate

; - and mix thoroughly. These are the 0.5- and 0.2-ppm standard
solutions, respectively. ' ,

5) Transfer the standard solutions into sample vials for analysils.
2.5 Preparation nf the soil samples '

1) Allow the samples to thaw completely, then weigh 50 g of sieved sample
into a 500-mk boiling flask. If the moisture content in the sample is
less than 10 percent, pipet S mL of HPLC-grade water to the sample
before proceeding. Extract three times with 75 sl of methylene
chloride by shaking for three minutes after each solvent addition..
After each extraction, permit the soil to settle. Decant the organic
layer through a glass funnel containing approximately 10 g of sodium
sulfate supported by glasswaoi and into a separate boiling flask. ’

2) Evaporate the methylene chioride to approximately S aL using a roto
evaporator. Transfer the soil extract using a disposable pipet into a
15-mm i.d. x 250-mm long, with 250-mL reservoir, Kontes
chrcmatographic column packed with Florisil prepared as follows:

1) A‘plug' of giass wool <o hold the packing in the column.

" b) Add I/.z'teaspoo'n of anhvydrous sodium sulfate into the column
containing five centimeters of 2.5% acetone in benzene '2.5%
acetone/benzene). '
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2.8 umuj_qn_nf_tho_:.m_samolsa (continued) P

c) Weigh 3 g of 2.5% water deactivated F1orisi1. ‘Make a siurry
using 2. SS .acetone/benzene, then wath the Florisil into the

column with 2.5% acetone/benzene. Lleave five centiaeters of 2 -1

acetone/benzene on the top of the Florisil.
d) Gently add 1/2 teaspoon of anhydrous sddiuu sulfate 1nto the
~ column,; then rinse the column with 15 aL of 2.5% acetone/benzene
_and adjust the solvent level to one centineter above the upper
-sodium'sulfate layer.h . Lo

. f \ e
AR N -;,a .
L PO AN

r

aop

- k B . . ; ' ot L -
;n:omatnsnaohis_ﬁolumn_sleanun - e S ‘ y
- lne r:.,‘ . + . - R R

3) . Preparation of the column must precsdo tho sample transfer. Allow the |

sample extract to flow into the column until the liquid level is at .

the top layer of the column packing. Rinse the boiling flask twice s

with 10 ml of 2.5% acetone/benzene; transfer each rinse into the
cotumn. Place the boiling flask under the column and adjust thc
solvent . level to the top layer: of the coluun packing.
4) Remove the boiling flask cuntaining all eluates and discard. Placo a
- clean 250-mL boiling flask under the chronatographic column, then add
100 oL of 90% acetone/benzene to the colunn \

i T

) Allou a11 the solvent to pass through the colunn one drop at a time. -

- 6) Evaporate the solvent mixture to a volume of approximately 2'mL' then -
' ‘transfer the solution into a 1/2-02 glass bottle. Rinse the boiling
flask two times with 2 mL of acetone, 'transfer the rinses into the
bottle. Hrap the sample bottle with aluminum foil to.exclude 1ight.

Evaporate the solvents using a nitrogen stream, thén pipet 1.mL of

ethyl acetate into the glass bottle. Rotate to dissolve the residue '
:inSld& the bottle. e ,

..‘ I .,' “ “,‘ L “.

A l-ppm NEMACUR standard concentration is equ1valent to a 20 pph
sample residue as calculated below- )
Final Volume =~ T
1ug/ml X _(1.ml) _—_ » 0:02 ug/g = 20, ppb’ AP
’ © Sample He1ght . ) oy
(50 g) j:'.'| J =‘ - A

2.6 iki for

oy

LR et Ten ' R SR ‘ .
1) Heign 0 01 + 0.0001 g each of NEHACUR, NEHACUR sulfoxide and NEHACUR

‘sulfone into the same 100-mL volumetric: flask, dilute to volume with’
ethyl acetate and mix thoroughly (100 ppm solutlon) e

2)  Pipet ! aL'of soiution ‘from Step 1 inte 2 100-aL vo]ume*fic flisk,
o dilute to volume with 2thyl acetate-and mix thoroughly. This is the
}- ppm soikang soiutton.

-Qu - -‘.,------.-»n-—“s -
.- 1'
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. 2.6 Spiking procedyre for 3 10- and 3 100-0ob concurrent recoverjes (Laboratory
' © QA_Samples) (continued) _ R ‘ |
3} Pipet 0.5 and 5§ aL of the spiking solution into separats boiling
flasks containing 50 g of control soil to produce 10- and 100-ppb
spikes, respectively. : _ , : o

- ‘ | l-“iﬂ
4) Extract, concentrate and analyze the spiked samples with the same .;ufP”¥ )
method used for the field samples. (s 1;0.15"";“
A . . _’}.')_b’ '.lbm- .
2.7 Instryment h

e
‘ . s '
Gas chromatograph, Varian 3400, or equivalent, equipped with a nitrogen--
phosphorus detector and a 7-m Tong\SB 25 % Cyanopropyl capillary columm
with a 100 um i.d. and a 0.25-p film thickness. PRI
The following parameters were set on the chromatograph for both water and
soil analyses: ' . : '

" Detector temperature, °C: ~ 300

Injection port temp., *C: 250
Injection volume, ul : »

2

Temperature paramaters:
initfal °C : . 100
hold time, min ' 1

: Prograﬁ I : rate, 30 *C/ain; final temp. 210 °C;
: hold time 10 min '

Program 2 : rate, 30 "C/min; final temp. 250 °C; .
hold time 1S min ' ‘

Flow rate: - -
- Alr

‘ = 170 mi/min
He (carrier gas) = 2 ol/min
Hydrogen = 4 mb/min
Nitrogen (make-up) = 26 mi/min

fnject the-standar& solution ta establish a calibration curve, then the
sample so;utio:sé Typical standard and sampie scans are shown in Figure 1,
2, 3, 4, 5, an . ' ' '
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2) |

3) .

Use least. squares .curve fitting to generate the 'best"nine 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 standard concentration as variable Y. )

Determine the concentration (Cppm) corresponding to each sample peak

response using the" 1ntercept and slope from the calculation in Step l. N

Copnma = (Slope of Regression Curve x Sample Area). + Intercept of Curve

Calculate the amount of NEHACUR. Sulfoxide and Sulfone in.the water A?
sample: ; . C

NEMACUR. wa/L = __c.m_upeo_._ X 0.5 X OF*
Volume Extracted (mL)

NEMACUR sulfoxide, ug/L ‘= ____ Coom X 1080 X 0.5 X OF*
: Yolume Extracted (mL) . ;

N

NEMACUR sulfone. ug/L -_cp_pm_x_m_o_o_ X 0.5 x DF*
: Volume Extracted (nL) . _

* OF » Dilution Factor, if appllcable ‘
EXAMPLE OF NEMACUR CALCULATION FOR A MATER SANPLE, ID # EA-IOS

Standard Concentrat*on ’ Average Averaga
' caoma/l i&aela:n_._ea ‘Sample Area
[ RS Tw X

0.198 : 7702 ’ . 16944
0.494 e .8210 ‘_ . a
0.988‘.1.;'£ s 35773 o ‘

- 1.976 € _‘452‘3076-:' wt e

Cppm = (0. 0000247 X 16944) 0 0371346 =0.4563

. Jilution Factor = = 130

F PR

_ Jolume Extracted (mL). -'-uD Do 7_‘~_“ _'.':e‘7

-

NEMACUR, ..Lg/l. < 01563 ¢ 'CO0 X 0.5 X 100 = 45.5
soo_. . .

- Zaleulata the amount of “EMACUR, Sulfoxide and Sulrone ‘= zhe scit

;amole

NEMACUR. ng/%g = _ capm X OF*
famoin <aignt (Q)

JEMACUR sui’oxide, g/ = *om L JF*
' lamdie Jeignt {g)

e F e amert o e mas ! . - - - [EVEPUE S il
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2.8 Calcylation (continued) .

. NEMACUR sulfone, mg/kg - Copm X DF*
Sampie Weight (g)

EXAMPLE OF NEMACUR CALCULATION FOR A SOIL SANPLE, ID # GA-16

Standard Concentration Average Average
: : ~ Sample Area

0.23 : 6816 - 58422
0.57 . 16749 :
1.13 : . 40354
2.27 , ‘ 107095

Cppm = {0.000019671 X 58422) + 0.208993239 = l 358212401

Dilution Factor = 100

" Sample Weight (g) = 50
NEMACUR, mg/kg = 1‘1§§§%2191 X 100 = 2.72

2.9 Brnm.ds.ﬂ:&g:ml_aiiﬂn .
Ten runoff samples from Plot 2 wers analyzed for bronide by: Ion

Chromatography. The samples were filtered through a Sep-Pak filter and -
. injected against a l-ppm bromide standard solutton. 3 :

2.9.1 Preparation of the Standard Solution
" 2} Weigh 1.2841 g of sodium bromide (99.4 % purity) fnto a.1-L

volumetric flask, dilute to vo'lum with Barnstead water and mix
thoroughly.

b) Pipet 1 mL from Step a) into 2 100-mL volumetric flask, diiute to
volume with Barnstead water.

¢) Pipet 10 mL from Step b) into a 100-mL volumetr'ic f'!ask. dilute
to volume w'’', Barnstead water and mix thoroughly. This is the
1-ppm bromide standard solution.

Calcylation '

i) Weight corrected by purity: ‘
1.2841 g X 0.994 = 1.2764 g sodium bromide.

2} Bromide concentration = 1.2764 g/L X 77.56 %* = 0. 99125 g/.
tne stock solunon

# . * (Percentage of bromide in sodium oromide molecu_lar weight)

. .3) wWorking standard concentration = 0.991 mg/L
TE722401 (GA RUNOFF) 7age 7 of 22 ‘_ 1392
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2.9.2  Instrument Conditions . "

Dionex lon Chromatograph Model ¥ 4000 i equipped u:th a cenductivity
detector and a HPIC - AS4A columnm. -

Flow Rate, mL/min 1.7 S : "
Injection volume, mi - .- 2.5 o
Mobile phase 3 © 1.7 =M NaHCOy/1.8 nil ua,co, -
Regeneration soivent . + .. 0,025N H,50, . )

2.10 Free vs, Eggnd_&e.n_mj_p_o.s. _
Four samples (GA-85, GA-86, GA-87, GA- 88) were f11tered and analyzed for -
NEMACUR and its metabolites in water phase as well as in the sediments to
determine the distribution of Fenamlphos in bothk phases. ' .

2.11 rminati fT spen 11

Two water samples (GA-98 and GA- 99) were subnitted fbr Total Suspended S
SO]ldS (TSS) analysis. _

1) Shake the sample vigorously for one minute, then pour 100 mi of samnle
into a 100-mL graduated cylxnder. Record the volume as V.

2) 'FiIter the sample through F pre-ueighed ( £ 0.0001° g) polypropyiene :
Buchner funnel containing a glass fiber fi‘ter under vacuum.”

3) Place the funne] ina 103 C oven overnight.
[ 4) " Remove the funnel frem the oven and allaw it to coel 1n a desiccator.
5) Reweigh the funnei end record as Hz ¢ 0.0001 g. R

' . FRR S - y T o i
]cula ian o8

R Rt S R R
Total Suspended Sol1ds (TSS). % .- L_a L o .

.12 Moisture Determination

The moistura was determined for:.all 5011 sanples : CnE L

(D}

1} -Weigh an alum1num pan on a tared top loader :alance, recurd the uelght
(u1) *"..r" B PR AP YR . ‘.,. e e Ty .

2) Place approximately 10 : 15 g:of the sieved sample onto the aluminum .
pan, record the weight (Hz) “Place the pan and sampie lnto an oven at'
103°¢C. o

3)  After three hours, remove tne aluminua 555 ffon the oven and place it .
in a desiccator. Allow the:sample to cool t2 ambient temperature. .,

e L o I ] L
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