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Progress on items pfoposéd for action during November 1976.is dis-.

"cussed in the following paragraphs.

FULL SCALE LYSIMETER TESTS

Lysimeter tests designed to study the mobility of water solutions of DIMP
(diisopropyl methyl phosphonate) in two modes of application to soil are .

continuing. The soil under investigation consists of five typ'es including:

Chino - sandy clay loam
Brawley - silty clay
Ventura . - . . clay loam
Fullerton : ‘- ' sandy loam
Walnut - clay loam

Each of the soil types is loaded into its respective lysimeter which con-

sists of a five-foot deep steel cylinder, epoxy coated on the inside, fitted
with an array of porous ceramic tens'iornéto.j—:r sbamplers which are ebedded
in the soil at regulép intervals. ‘These éamplers allow liquid percolating
down through the soil bed to be sampled by applying a light vacuum to the

tensiometer tubing.

There are two lysimeters prepared for each type of soil. In one group
(Group 1) the soil is irrigated every two weeks with two inches (12, 887 ml)
of distilled water containing 20 ppm (p>arts per million) DIMP. In the other

group (Group 2) the top one foot depth of soil was ihtimately_ mixed with

‘enough DIMP to‘res'ult in a soil concentration of 20 ppm.
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In addition to the tensiometer water samples the soil is sampled in six-
inch depth increments for the full depth of the lysimeter. These samples

are also analyzed for DIMP content. Recent tensiometer and soil

analytical results are shown in Tables 1 and 2 and Tables 3 and 4, respectively.

The tensiometer water samples are consistent, in general, with their
previous behavior. The Group 1 samples show DIMP distributed through;
out all of the soil area., The DIMP contents of the 60~inch drain safnples '

from Group 1 appear to be equilibrating around the 20 ppm area. Figur‘es_

1(a), 1(b), 1{(c), 1(d) and 1l(e) reflect the @urrent data for these samples,

‘The Group 2 soil samples are following the established trend quite regularly.

No DIMP was d_etéctable in any sé.mples shallower than 18 inches below the

. surface. All samples except Brawley were showing DIMP in the lowestlle‘vel

(54"-60") and the Fullerton sample showed significant amounts in the lowest

layer (14.8 ppm).

The Group 2 water samples at 217 days appéar to be generally consistent
with prévious assays. The Fullerton lysimeter has had DIMP appearing in
the 60~inch sample for the iast three weekly analyses, This is the firstb
significant showing of any DIMP in a Group 2 drain,

Dra-i';lage ratio, the volume éf 1iquid drained out of the lysimeter ét the -
60~inch level divided by the volume of liquid poﬁred in at the top, is a-

measure of the amount of water which did not evaporate during the l4-day
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Table 1

DIMP Content of Tensiometer Water Samples (Group 1 East)

Depth Ventura ~ Chino Fullerton. Walnut Bvrawley.
ppm @ 335 days
6! = 17.7 17. 6 13,2 24,4
18" 5.3 11,6 1(_).5 13.4 21,5
30" 7.5 14, 3 11,6 8.4 17. 4
421 8.4 17.4 10. 1 7.7 13,4
54" 8.2 17.9 7.8 8.2 11.4
60" 19.9 20.2 17.7 23,9 21.4
o No sample ,
' Table 2° ,
DIMP Content of Tensiometer Water Samples (Group 2 West)
Depth Ventura Chino Fullerton Walnut Brawley
ppm @ 189 days
6 % % : ‘ % % e
18" 0.7 46,5 9.5 & 9.3
30" 80.9 74. 1 37.5 43,7 68. 1
42" a2 47. 4 39,4 ek 4.5
54 0. 7 sl slesik sk >:_<
60" sk % 29.5 0.7 %
% <0.1ppm
*%* No sample
.3
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Table 3

DIMP Content of Soil Samples (ppm) Group 1 East (328 days)

Fullerton

<0.1ppm

Depth - Ventura: Chino Walnut 'Brawley
0 (surface)* =~ |  41.1 56,2 37.7 20,7 | 1.5
0~ 6" 9.3 14. 0 67 10.6 14. 4
6. 121 5.0 4,6 11.0 6.1 12,1

12 - 18" 4,9 7.8 5.1 13,3
18 - 241 4.6 14,5 5.4 112
24 - 30" 3.9 g 8.7 5.4 12,9
30 - 36" 3.5 9.6 8.0 16.5
36 . 42m 2.2 7.2 4.8 10. 0
42 - 48" 3.4 12.6 8.5 5,7
48 - 54" 2.4 4,9 7.9 4,0
54 - 60" 3,2 7.8 5.0 3.0




1953-01(16)MP

Table 4.

DIMP Content of Soil Samples (ppm) Group 2 West (188 days)

| Depth : Ventura Chino | Fullerton - Walnut Brawley
0 (surface) * *® e % oo % %

0 - 6" | o % - ' % : % : % %

6 - 121 ok ‘ I % o , s
12 - 18" e T
18 ~ 241 1.6 8.6 x D Y
24 30" 144 5.6 3.1 € 5.9
30 - 36" 25.1 5.8 12,8 L1 19,4
36 - 421 38,7 © 1003 | 1o.2 6.0 5.4
42 - 48" 7.1 97 9.9 | 253 | 2.6
48 - 541 - 4.2 3.8 9.9 10.5 0.8
54 60" 3.7 1.5 14.8 2.4 | %

* <0,1 ppm
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lysimeter irrigation period. Figuré 2is a plof-of the ave‘rage'd'ra'inage"
'ratios for Group 1 and Group 2. In order to determine if the evaporations
implied by the drainage ratios were in the realm of credibility an evaboration
test was run during this reporting period. In this test a 2-inch layer of
distilled water was placed on the surface of the unused by saturated lysi-
.meter adjoiniﬁg the test units, This water cOmpletely. evaporated to return |
fhevsystem to the starting condition in 210 hours. Thié is equivalent to

8~3/4 days, well within the 14 days available for s'arni:le evapovration'in the
test cases, This data is compatible with two.similar tests run in recent

months, -

- DCPD ANALYSIS IN SOILS

As discussed in last month's report (1953-01(15)MP) evaporation seemed. to
be a significant factor in the loss of DCPD (dicyclopentadiene) from soil
samples. To determine that this is true evaporation and not a chemical
phenomenon such as oxidation, polymerization, etc., several simple

- experiments were p‘erformed. In one such test 1v8"6. 2 mg DCPD were placed
on an uncovered pyrex watchglass and 1eft standing at 24°C on the vlaboratory
bench. The mass of DCPD remaining on the watchglass‘at various times
was determined. This data is shown in Table 5. A plot of the amount of
chemical present véi‘éus‘ time is shown in Figure 3 .ThiS' indicates that

at these conditions in approximately two hours all of the DCPD had evaporated, :
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TABLE 5,

Evaporation of DCPD at 24°C

Time Wt of DCPD % DCPD_.
(min) Remaining (mg) Remaining
0 186.2 100. 0
17 158, 3 85.0
32 133, 3. 71,5
47 113.7 61,1
66 87.7 47,1
.82 65.5 35.2
101 41,3 22.2
117 23.0 12.4
127 5.1 2.7‘

13
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In an attempt t(') have greater fhan normal 'precautidns against eva-porétive’
loss> of the DCPD from standard soil sarrllples, the following procedufe was
‘used. The dry soil sample, 256 grams of Fullerton top soil, was weighed
into a ;cumbler jar. 94. 4 milligrams of D.CPD sealed into a glass ampoule
(Jesse Petty Glass Specialties, Tallahassee, Floridé 32303) was placed
inside the jar, the jar sealed and. the ampoule broken'byvagitation followed
by tumbling of the jar for one hour to mix the cont.ents,. The entire contents -
~of the jar were then extracted with 128 milliliters of hexane. The yield |

of D‘CPD obtained in _hexane was 53.3% of the added amount.

The pos sibility was considered that the soil in s,ome'way catalyzed o.r reacted
with the DCPD resulting in decomposition of the chemical, To provide a
substrate with d'ifferent, .1ess reaétive, characteristics than soil,» the prévious
experiment was repeated substitdting glass ""micro beads' for the soil
(Superbrite Glass Beads, 3M Cofnpany, St. Paul,‘ Minnesota), 150 micro=~
gi’ams were recovered per grafn of glass beads from an added DCPD quantify
of 369 micrograms for a recovery efficiency of 46,9%. This is comparable

to the 53,5% from the Fullerton soil,

A similar mix of DCPD with glass beads was handled in the laboratory for an
estimated hour's time while weighing small samples from it. The bulk of

this material was subsequently extracted with hexane and this analyzed. The
yield of DCPD f[rom t}‘1i5 operation was 19.2%. The infere"nce-'from this |
analytical data and previous data and observations is that the evapofation of
DCPD is significant, A more elaborate analytical procedure would be required
for the DCPD to make certain that no evapofative losses occurred in the
laboratory. Since the bulk samples to be analyzed (1ysirheter soil, irrigation
water, etc.) are not protected against evappfation'the relative value of such
precise analyses _remainé to be determined. Further investigations of these

analyses will not be made at this time,

15
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SOIL CULTURE EXPERIMENTS

- The statistical treatment of the plaﬁt yields from the 1, 8 and 20 ppm DIMP

growth tests awaits completion of the sugar beet and carrot harvest. The

range finding tests are also continuing in soil, As of the last report the

apparent effective dose for DIMP is still holding at 50 ppm which shows

minimal phytétoxic’ity symptoms at that-level,

PROPOSED ACTIVITY FOR DECEMBER 1976 - |

Harvest carrots and sugar beets from the 1, 8, and 20 ppm

" phytotoxicity test areas, Subject yield data to statistical analysis,

Chemicaliy analyze pot soil and plant material from above"

areas.,

Continue treatment and analysis of lysimeter soil and water
samples. |

Continue the gross range finding effectiveness level experimen‘ts

for DIMP and DCPD in soils,

Finalize equipment set-up for radioactive DCPD evaporétibn/

decomposition experiments,




