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CONCLUSIONS:
Mobiiity - Aged Coiumn Leachin
t. This study cannot be used to fulfiii the Leaching-Adsorption/Desorption data requirement.
2. Metam-sodium residues were very mobiie in a sandy 'ciay ioam, a ioamy sand, and two sand

solis. Methyl isothiocyanate (MITC) was identified as the predominant compound (>86% of
radioactivity) recovered in the leachates. In each soil, approximately 60% of the appiied **C
ieached from the 32 cm columns in one peak. The k,'s calcuiated by the author were:
Columbia Sand, 0.02; Feiton Sand, 0.05; Sorrento Loamy Sand, 0.08; and Sunnyvaie Sandy
Clay, 0.08.

3. This study provides supplementai information but does not meet Subdivision N gu:dei:nes for
the foliowing reasons:

a The soiis were not anaiyzed after aging and immediately prior to leaching, so that

the composition and concentration of the aged residues at the start of ieaching was
unknown.
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b. Soils were sieved through a 0.5 mm mesh, not the required 2 mm. Increasing the
effective surface area of the soll may have served to anificially Increase the k,
values. -

c. Total recovery was only 70 to 78% of the applled radiocactivity for the four soll types.

d. The analytical technlque for identifylng residués, gas chromatography, does not
provide confirmatory kientification. MS should have been used to confirm the
identification of the residues.

e The residues remalning in the aqueous phase after extraction with ethyl acetate (7 to
14% of the activity recovered In the leachate) were not identified.

METHODOLOGY:

Columbia River Basin sand and Felton sand soils were packed In glass columns (id 1t mm)
to depths of 32 to 37 cm and saturated with deionized water. A 0.5 cm layer of
chromatography sand was placed on top of each column followed by 8.0 g of dry Columbia
sand. The Columbia sand on the columns was then treated with methyl-labeled ["*C)metam-
sodium (radiochemical purity >96.6%, specific activity 0.0835 mCi/mmol, Stauffer) at a
concentration equivalent to 2 qt/t00 #* and then the soils were aged for an unspecified
pertod of time. After the aging period, the glass columns were leached with the equivalent
of 20 inches of water, and the leachates were collected in 2- to 4-mL fractions.

Aliquots of the leachate fractions were analyzed by LSC Immediately on collection; the
remainder of sach leachate fractlon was stored on ice untll column leaching was complete.
Fractions contalning the most radicactivity were pooled and extracted with ethyl acetate.
The aqueous phase was analyzed for metam-sodium by spectrophotometry;
spectrophotometry measurements conslsted of measuring absorbance at 420 nm to detect a
complex formed between metam-sodium and the cupric lon in dilute acetic acid. The ethyl
acetate phase was analyzed for the degradate methyl Isothiocyanate (MITC) by GC with
flame lonization detection. The soll from the glass columns was divided into 6-cm sections.
The soil sections were frozen for up to one week prior to analysis by L.SC following
combustion.

tn order to determine the rate of degradation of metam-sodium in the aging soils, additional
subsamples of Columbia sand soll were placed in glass and stainless steel columns and
treated with ['“Cjmetam-sodium as described above. The soils were sampled at unspecified
intervals and extracted with 4.0 ml. of water. The water extracts were analyzed for total
radioactivity by LSC and for metam-sodium by spectrophotometry.

DATA SUMMARY:

Based on column leaching experiments, aged methyldabeled [*Cjmetam-sodium residues
were very mobile in a sandy clay loam, a loamy sand, and two sand soils that were leached
with approximately 20 inches of water. After leaching, 57.2-63.4% of the applied radicactivity
was in the leachates and 9.7-15.1% remained In the soil columns.
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Methyl Isothlocyanate (MITC)

comprised >86% of the radloactivity recovered from the leachatses. Total radioactivity in the
solls following aging ranged from 60 to 78% of the applied; total radicactivity in the soil and
leachate following leaching ranged from 70.5 to 78.2% of the applied.

COMMENTS:

1.

Leachates and soll sections were stored frozen prior to analysis; however, no freezer storage
stabliity data were provided. In addition, the period of time that leachate fractions were
stored prior to analysis for MITC was not reported. Since metam-sodium degrades
extremely rapidly, freezer storage stabllity data are necessary for even very short storage
Intervals.

Concentrations of MITC detected by GC were consistently higher than the concentrations
obtalned by assuming that all the radiolabel detected by LSC was MITC. The authors stated
that the LSC data are presumed to be more accurate and that consequently all of the *C
extracted by ethyl acetate Is MITC,

Recoverles from soil sub-samples used to determine the extent of degradation of metam-
sodium after aging and immediately prior to leaching ranged from 80 to 78% of the applied.
Since recoveries of total radicactivity after leaching were approximately 70%, it Is probable
that the loss of radioactivity took place durng aging.

Data for the concentrations of MITC and unidentified residues in the extracted agueous
phase In the leachates were not adequately expressed. These data were reported In terms
of percent recovered from the pooled leachate fractions; however, all leachate fractions were
not pooled, and the study authors did not report which leachate fractions were pooled and
analyzed for degradates. These data should have been expressed either in terms of percent
of the applied radiocactivity or in terms of total radicactivity recovered in the leachates.
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TABLE 1. Z2gi]

Cazion

Hdait Oraanic ZXChange

Saturation . Matsaer lepacizy

Soi1 (% AH Ca” (%) mes/ 100 g

A
Columpiz™ 14 7.3 0.2 9.2 5.7
f2isza” 14 5.3 1.0 3.3 5.2
- 2 . - - - . " -
Sorrants 13 3.3 2.3 L.l 8.3
Sunnyvaie 18 7.3 5.8 2.3 23.9
3. Soil Fractions {%;
Sand fraction Siix Clav
801 (.5-1.0 mm) (.05-.5 mm) {.002-.05 mm} (0-.00Z2 mm)

Co?umbiad

Fe?tcnd

d

5.0
3.5 4.1

Serranto 1.8 79.3 12.0 6.9
Sunnyvaled 3.1 26.5 23.0 27.4
2, Soil and ?lant Laboratory, Inc., 3anza Cilarz, CA.
5. Soil seived fo 0.3 mm.
¢. Saturation axtract conducktivity, mmhos/em @ 25°C.
d. Retarences: Columbia, MRC-1119-37-1: Falzon, MRC-1118-37-2;
sorranto, MRC-1118-117-1: Sunnyvais, MRC-1119-117-2,
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TABLD 22, Distriout acning in Sorr=nis and

Sunnyvals
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Sorrsato Scil® Sunnyvale Soii’
i, o . 1AL c o
= Recovery Siza ) Recovary™. Sizs
SAMPLZ {dem) (%) AL or cm}  {dom! (%) {mt_ar cm}
{mL LmL ;

Trestment 4307050 100.00 0.58 4164410 100.30 0.28

Lazchaza
Fraczions {mL} mi
i 7725813 17.25 2.00 J1083 0.74 .87
z 1207700 36,38 2.37 8388132 20.14 .37
2 A Firira 1,33 2.08 11a441 27,48 ..20
2 76480 .77 2.77 231933 3.34 2.02
2 38103 3.38 3,37 zQiC1 1.20 .7 a
) 27371 0,34 4,29 45129 1.08 .73
7 10618 2,15 .17 2072 0.2% e
3 12541 0.2¢ 3.7% 44349 0.10 3,81
¢ 11588 0.25 4,32 7256 0.17 3,18
ig Q21 0.02 0.40 2763 0.909 4,21
i1 -— ~- ~- 2339 0.0% 2,31
17 -- -~ - 1364 0.93 1.7
MASH: 2429 0.12 g8.00 7eaz2 0.1§ 83.20
Hs~ -= -~ - 2934 2.07 3,10
Tatz! 2730685 33.4 - 2383602 37.23 -
Soil Zegmanzg .
{aotzom) (cm) (cm)
A 19307 0.44 3.8 20458 0.49 3.1
3 18683 0.43 5.7 21278 0.31 4.2
C 21460 0.49 5.4 17810 0.42 a.4
0 20391 0.47 4.8 16262 0.39 4.3
£ 30771 0.71 5.9 18612 0.44 5.1
(top) ¥ 115409 2.67 4.8 75081 1.80 8.3
Total 225007 5.28 -— 169501 4.07 -—
Aging Zoi]
Tatal 409977 9.49 -— 383364 8.20 -
TOTAL %t
RECOVERED 3363839 78.18 -~ 2836463 70,31 --

tre 1T
. Afieriremovai af sail, the calumn tube was washed with 4,0 ta racovar
iny = T that might have remained in zhe calumn tube, =
- The Tiquid he:zd soace Found in the ralumn asave *he fap of the 5o}, Inly
ihe Sunnyvale column had significznt dom's ang veiume sinca the soil was
forced out of the tube by umaing waiar ints -he Tca of the coiumn.
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TABLE Jistribution Czefficiants For /:pam ind ‘<5 Dear
Soil.
Soil Averige
~ . .D A o1
Columpiz 8.021
~ 7 C
Falton 0,345
4 +0 noAaa
Sorranzo 3,084
9. Fatal
uUnny¥aie 0.3380
a. Calculations:
The Toliowing axample llustratas the calculztion af g
wo Soiumbia sand columns (MRC-1139-127) as deserbed Sy
:nd Themas (7).
For column # 2,
14
Vp = volume raouired to leach 30% oF *°C 14,30
Uc_= void volume of leaching column 13,30
W = dry weight of soil 45,33
14,00 13.30
Kd {coi # 2) = -1 X = 0.016
13.30 48,32
Similarly, Tor column # 3,
Kd (col 23) = 0.025
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TABLZ 4. Pariuial Ipentification oF ~°C in Poc’2g L3zchats “rictions.
o Y- 4 s s =
Soil feal #) % ¢ MITC in Z<0Ac ‘noms
5 - < ~d ~2
Adueous T=0act Lsce 3¢
Caoiumbia £ 2 14 e 32 162
3 11 39 ig 37
Faizon F 1 il 3¢ el )
F2 13 a7 133 137
iorrants 1 7 a3 G “z
2 3 22 iz 108
Sunnyvele # 1 g 21 142 185
2 12 33 L 122
i, Rzfarancas For L5C datz Tor athy] acatacs {Z%0Ac) axtraction of gcbied
tezchata fractions: Columbia, Fei<cn and Sunnyvaic Soils: IMRC-1157-70),
Sorranfo: (MRC-1157-48).
14, . . . - _ L o =
5. % °C remaining in ihe abueous phase av:ar exirac-ion w-=h tCAc.
14
C. % 7 °C extracted into the ZtDAc.

MITC concentration calculated by assuming all dpm's in the £TQ0Ac axiract

to be due to MITC,

section's computer was based on the specific radipact
TheraTore, the ppm of MITC is ob

dpom/ug of metam.

ivi
tained

ppm “metam” by the mole ratio of MITC to metam:

opm MITC = ppm “metam" X

MITC concentration in Z:0Ac

73.1 imalec. wt. MITC)
129,7 (moiec, wt. mecam)

- a
]

mezsured Dy GC {MRC-1157-97)

The concentration calculated automatically by the

ty af 1434
by muitipivinp
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