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ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Diuron

MRID #:  417193-05
Matrix: Soil
Analysi&: HPLC/UV

This method is provided to you by the Environmental Protection Agency's (EPA)
Environmental Chemistry Laboratory (ECL). This method is not an EPA method but one
which was submitted to EPA by the pesticide manufacturer to support product registration.
EPA recognizes that the methods may be of some utility to state, tribal, and local authorities,
but makes no claim of validity by posting these methods. Although the Agency reviews all
Environmental Chemistry Methods submitted in support of pesticide registration, the ECL
evaluates only about 30% of the currently available methods. Most methods perform
satisfactorily but some, particularly the older methods, have deficiencies. Moreover, the
print quality of the methods varies considerably because the methods originate from
different sources. Therefore, the methods offered represent the best available copies.

If you have difficulties in downloading the method, or further questions concerning
the methods, you may contact Elizabeth Flynt at 228-688-2410 or via e-mail at

flynt.elizabeth(@epa.gov.
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G L) of these solutions were

filtered (Millipore, 0.45 um) and analyzed by HPLC.
The- chromatograpluc. conditions used were as follows:
Instrument: Varian 5500 Liquid Chromatograph with
Spectra Physics 4290 i mtegratorl
or o -
Waters 600A Liquid Chromatograph with
 Hewlett Pad:ard J38BA integrator
. Column: - Zorbax Rx, 4.6 x 250 mm, 5 um
| or .
Supelco C18, 4.6 x 250 mm, 5 um
. Temperature: - Ambient or 35C
Typical Mobile Phases: Acetonitrilelwater:at)/? 0
' or A
Acetonitrilelwater:32/68
- Flow Rate: 1.2 ml/min
- Sample Volume: S50 - 100 uL,
Wavelength: 254 nm
Chart Speed: 0.25 cm/min
Retention times:
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" Newark, Delaware site and on Day 415 at the
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Standard curves based on peak response (in thousands) were

constructed by analyzing suitable concentrations of standards containing
diuron and DCPMTJ. The amount of diuron

or DCPMU residue was -
calculated using the following equation: -

. ‘ _pcakrcsponsexavg.R.F. A
.ppmcfdmmnorDCPMU- injecdunvolm(ml.) W

where _
peak response = peak Tesponse of analyte in either areg or
- height | , -
avg. R.F. = @verage response factor (the sum of the
- Tesponse factors divided by the number of
determinationg) |
R.F. = Tesponse factor (the concentration of the
- standard/peak Aeight of standard)
v ' o a total volume (in ml) of sample solution -
W

= sample weight (in g)

¢ Additional samples wera taken of Day 418 ang Day 538 at the

Madera, California site,

Ninety-centimeter Samples were taken on Days 210, 243, 299,

359, and 418 at Newark_

claware,
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An equipment breakdown shortly before application at the'
Madera, Cahforma gite resulted in pretreatment samples bexng taken at
-19 days rather than -1 day.

None of these deviations had a significant effect on the study
results. - '

RESULTS AND DISCUSSION
Annl!m.nf.snil_samm

Analyt:cal results for the soil samples by depth and PHI are
presented in Tables IV (Newark, Delaware) and V (Madera, California). A
summary of the residues in the total seil column are presented in Tables VI
(Newark Delaware) and VII (Madera, California).

Reeovery data for diuron and DOPMU analyses are prcmded in
Tables VIII and I, respectively. The average recoveries were:

Diuron:  87% (S.D. = +15)
DCPMU: 85% (S.D. = +15)

Dissipation of Dj _
The half-life of diuron was calculated from the equation
Rt
where kis t.he rate constant in days-l, The rate constant is the slope of the
straight line that results by plotting the In of (ke diuron concentration vs.
time and subjeeting the plot to least-squares regression analysis (Figures

1 and 2). The concentration of diuron in the soil at each sampling time was

calculated by summing the means of the diuron concentrations at the ~
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various depths (for some segments there was only one determinution, but in

others there were two or three; Tables IV and V).
The rate constants and half-lives are as follows:

Rate Constant HalfIife

Site “daysl _{(days)
Newark, Delaware -5.169x 109 o 134
Madera, California -6.774x 103 ‘ m

Diuron was degraded much faster in this field dissipatien
study than in the aerobic soil metabolism study (Reference 1), in which the
calculated half-life was 372 da‘y-s. The aerobic soil metabolism{ study was
conducted in the dark at 25°C. The rata of diuron degradation is eﬁ'ected by
soil temperature, sunlight, and microbial action. In the field, the _
degradation of diuron is hastened by hxgher average temperatures and the
photolytic effect of sunlight.

: Diuron is degraded slightly faster at Madera, Califomia_ than

at Newark, Delaware. Ambient soil temperature at Madera is, on average,
higher than at Newark.

Mobility of Diuron in, Soil

Diuron appeared to be present in the deeper segments for t.he
first 14 days in Delaware soil (Table IV) and for the first 89 days in .

California soil (Table V). However, this is probably due to contamination of
the lower depths by the sampling probe; it is diffcult to imagine how diuron
(which is of low mobility or immobile in soil) could have penetrated 45-60 cm
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of soil only a few hours after application. It was not found in the lower soil
segments at later times, probably because the contaminating
" concentrations dropped below the limit of quantitation.

| Apart from thesal sampling al;tifacts diuron remained in the
upper 15 cm of soil at both sites, mth only rare penﬂtrahon below that
(Figures 3 and 4).

. _

The total concentration of DCPMU was calculated by summing

the DCPMU concentrations at various depths for each sampling time.
Ixi Newark, Delaware, the total DCPMU concentration rose
gradually toa maximum of ¢ce. 0.3 ppm by Day 300, t.hen dechned to
" ca.0. 1 ppm by Day 418 (Tablel'V) _ _

In Madera, California, the total DCPMU concentration rose
gradually and irregularly to a maximum (ca. 0.335 ppm) by Day 219, then
gradually declined to less than 0.10 ppm by Day 358 (Table V). .

In the aerobic soil metabolism study of diuron (Reference 1),
~ the concentration of DCPMU rose gradually over the life of the study.
However, in this field study, DCPMU was degraded faster, perhaps due to
higher a{rerage temperatures and sunlight. The results of this study shox;v
that DPCMU does not accumulate in the soil under field conditions.

Mobility of DCPMU in Soil

DCPMU was found cdnsistentl; in the upper 15 cm of soil, with
occasional presence in the 15- to 30-cm segment (Tableés IV and v,
Figures 5 and 6). The presence of DCPMU at lower depths in the early
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sampies from Newark, Delaﬁrare were most likely due to contamination
during sampling. |

CONCLUSIONS
Diuron, the active ingredient of Karmex® DF Herbicide,
dissipates in the field with a half-life of 134 days in silty clay loam at

'Newark, Delaware and 102 days in sandy loam at Madera, California. Its
mobility is low; all of the applied diuron remained in the top 15 cm of sail at

" both sites.

The concentration of DCPMU (the-principal degradate of
diuron) rose to a maximum of ca. 0.3 ppm in 220-300 days, then declined to
less than 0.1 ppm by 300 days (Delaware) and 418 days (Califernia). It also

site.

is of low iﬁobility; it was not found consistently below the top 15 cm at either .
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