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SUMMARY

This study was conducted in order to assess potential human exposure and the
possible necessity of safety intervals or precautions following application
of insecticides to residential and public turf areas. Diazinon and chlorpy-
rifos were each applied to eight, 64 square foot plots according to
product label specifications. In general, the residue levels found were low
and did not present significant concerms. As evidenced by the wide variation
of detected residue levels, further refinement in methodology appears to be
necessary before a final decision is made as to the safety of this
application procedure to persons who will walk and play on turf subsequent
to treatment.

*This includes Robert Reeves, Frank Schneider, Ed Ochi and the Worker
Health and Safety Chemistry Laboratory.



INTRODUCTTION

In recent years there has beer an increasing number of fairly toxic chemi-
cals, primarily organophosphates, registered for use on turf, ornamentals,
and recreational areas. Some concern has developed about the necessity of
having a safety interval or special entry precautions following use on
residental or recreational (i.e., parks) turf. Most product labels
recommend that children and pete be kept off the turf until the spray has
dried. There 1is some concern that children playing or people walking on
treated turf might be exposed to hazardous levels of an organophosphate
pesticide residue.

The two pesticides used in this study were Diazinon (0,0-diethyl 0-(2-
isopropyl-4-methyl-6-pyrimidinyl) phosphorothicate) and chlorpyrifes (0,0-
diethyl 0-(3,5,6-tn chloro-2-pyridyl)phosphorothicate; Dursban). Diazinon
has an acute oral LDgj, (rat) of 250-285 mg/kg and an acute dermal LD
(rat) of 455-900 mg/kg (1,2). A safe level {3) has not been calculated for
Diazinon. By using the ratio of the dermal LDg,"s for Diazimon and
azinphos-methyl g§20 mg/kg) and the calculated sa?e level for azinphos-
methyl (1.6 ug/em”) (3) a safe level can be estimated, for Diazinon. The
estimated safe level of residue on foliage is 3.3 ug/cm“. Chlorpyrifos has
an acute LDgg (rat) of 97-155 mg/kg and an acute dermal LDg {rat) of 202
ng/kg (1,2}, Since the dermal LDgy of chlorpyrifos is close to that of
azinphos-methyl it would seem %fasonable to use the safe level calculated
for azinphos-methyl (1.6 ug/cm“). Signs and symptoms of illness are
primarily due to the accumulation of acetylcholine in the body.
These signs and symptoms include nausea, vomiting, diarrhea, blurred
vision, headache, pinpoint pupils, weazkness, and in severe czses muscle
spasms and coma,

MATERTALS AND METHODS
Eight plots for each chemical were selected and marked prior to application.

Each plot was 87x8” or 64 square feet, All plots were treated at .the
maximum rate allowed on the labels. Application rates were as follows:

Active Ingredient (A.I.): Chlorpyrifos Diazinon
Product Name: Dexol Dexa-Klor Spectracide Lawn &
Soil Insect Spray Garden Insect Control

Percentage A.I.

in Formulation: 6.7% 257
Application Rate: 0.023 1b. A.I./1000 0.25 1b. A,I./1000 sq. ft.
sq. ft.
Dilution Rate: 30 gzllons water 24 gallons water
Application Equipment: 2 gallon Hudson 2 gallon Hudson sprayer
sprayer



Samples were collected before the application, immediately post—application,
and at one, two, six, 12, 24, 48, 72 and 96 ho&rs post-application. Each
sample _consisted of grass cut from a 50 -~ 200 cm“ area of the treated plot.
A 50 cm® template was placed randomly on the plot surface. Grass was cut
from within the template area and placed in a small jar. All samples were
sealed with a foil-lined 1id and stored on ice until delivered to the WHS
chemistry laboratory.

The product labels do not require the treated area to be watered following
the particular types of applications chosen for this study.
Applications for other pests require the area to be watered thoroughly
after each treatment. One-half of the plots (four treated with Diazinon,
and four with chlorpyrifos) were mot watered during the first 48 hours
after application. The other half were thoroughly watered within 24
hours of application. The watering schedule was as follows:

Plot # Time After Applicatiom
Plot 5 (Diazinon & chlorpyrifos) 6 hrs., 30 hrs., 54 hours
Plot 6 (Diazinon & chlorpyrifos) 23 hours

Plot 7 (Diazinon) 12 hours (1/2" water)
Plot 7 (chlorpyrifos) 1/2 hour (1/2" water)
Plot 8 (Diszinon & chlorpyrifos) 12 hours (1/2" water)

To calculate a surface area per weight ratio, the following method was used:
1) A preapplication turf blade sample was taken.

2) Individual turf blades from the same sample were placed
as close together as possible, without overlapping, in
an area of known dimensioms. .

3) The blades from step #2 were then weighed.

4) A ratio was calculated from the weight of the grase blades
and surface area covered by the blades.

RESULTS

The calculated results are recorded in Tables 1-6. The results were calcu-
lated by using three different methods. The first calculation (Tables 1 &
4) involved finding the surface area to weight ratio for the grass blades
in each plot. The dislodgeable residue detected was then calculated as
micrograms per square centimeter {ug/cm®) of the surface of the actual
grass blade(s). This calculation was done in order to compare the
results with the available dermal-dose-response data (4).



The second calculation (Tables 2 & 5) involved the surface ~area of the
plot (as compared to the ipdividual grass blades) sampled.  These
results are reported in ug/em”™ of plot area sampled.

The 1last two tables (3 & 6) report the results as ug/l0 grams of grass
sampled. )

DISCUSSION

In general,the residues of chlorpyrifos and Diazinon detected were low
(Tables 1 & 4). The residues found never exceded the estimated safe levels.
The residue levels show a gradual decrease with time. However, the rather
dramatic standard deviations seen in the tables indicate some problems with
the sampling methodology and/or the methods of calculation., For the
calculations in Tables 1, 2, 4 & 5 the grassblades are all assumed to be
uniform when, in fact, there are probably differences arising from the grass
blade structure, maturity, plot location, etc.

Calculaticns for ug/cm2 of plot area sampled (Tables 2 & 5), indicate a more
constant degradation. However, problems also seem to exist with the
calculation (i.e. - different densities of grass within the plot, sampling
errors, etc.). Calculations made on a weight per weight basis (Tables 3 &
6),aleo seem to be variable. The residue levels, however, do demonstrate a
general decrease over time.

When comparing residue data obtained from the plots receiving water after
application with those receiving no water,it does not appear that the
addition of water post-—application had "~ any significant effect omn
reducing residue levels, One factor to comsider is that a large volume
of water was put on the plot as part of the pesticide application
process (approx. 1.9 gallons on 64 sq. ft. for the chlorpyrifos
applications); this volume of water was the label dilutiom rate. It is
not known if the addition of this volume of water may have "washed" the
chlorpyrifos or Diazinon off the grass and onto the soil substrate.

CONCLUSION

In conclusion, the methodology for this type of study would appear to
require further refinement. The calculations in Tables 1 and 4 were
done to allow a comparison with a standard (i.e., established safe
reentry levels recently developed for field workers). Sampling
methodology may not measure the exposure potential following the application
of pesticides to turf. Future studies should be conducted in a manner
which would determine potential human exposure in a more direct manner.
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