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Chlorpyrifos
I. Introduction:

Fcological Effects Branch requested on 28 October 1983 that
an estimated environmental concentration be calculated fcr

the application of chlorpyrifos to wheat for the control of
various insects. -

II. Chemical/Physical Properties:

Common Name: Chlorpyrifos
Chemical Name: 0,0-diethyl~(C-3,5,6-trichloro~2-pyridyl-~
phosphorothioate
Structure: Cl\\ _~Cx -
C Cc
I I s

C c 1
c1” % No—p = (0C2H5)2

c Cl

Other properties may be found on the attached "one-liner" form.
III. Use Directiorns:

Lorsban 48 is to used for the control of aphids and grashoppers,
armyworms, and cutworms in wheat. The rate of application is to
be 1/2 to 2 pints per acre of formulated product or 1/4 to 1 1b.
ai/acre of chlorpyrifos. Apply no closer than 28 days before
harvest nor more than 1 pint closer than 42 days before harvest.
Do not apply more than 3 pints of Lorsban 4E per year.

IV. Discussion:

.

Runoff, drift, and water quality analyses were performed.
Runoff analysis:

The Coshocton 112 watershed was chosen because it was the only
one in which wheat had been grown, and then on a 4 year rotaticn.
The watershed was used to determine the possible quantity of
Lorsban in runcoff as a functicn of meteorology and geocyraphy.

The model river basin is part of the Simulator for Water ‘
Resources in Rural Basins (SWRRB}. The chemistry and othex
input - data are given in Table 1.

Two applications werzs made per year at the time when suspected
insect damage might occur. This was approximately the end of
April and late May.

Very little runoff cccurred except for one very large event that
occurred with a very large rainfall. Because of this, runoff
of chlorpyrifos was not considered tao bhe influential in the
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water quality of nearby streams and ponds.

Drift Analysis:

The Holst drift model, based on Akesson and Yates data and the
M. von Rumker report of 1975 on spray drift, was used to
estimate the possibility of drift from an aerial application

of Lorsban. The reason for modeling spray drift ie based on
actual field studies performed by DOA4 with chlorxpyrifos in
Tllinois. They found that the principle input of the pesticide
into a nearby pond was spray drift. Drift can occur from

either eerial or ground application. A conservative application
method was used where the volume mean diamcter of the droplets
was appromimately 275 microns. Smaller VMDs may occur especially
with use of fixed~-wing aircraft. The quantity of drift was
approximately 10% at 100 feet and less than 1% at 200 feet.
Using a 1 1b/A input, the quantity of drift would then be 0.1
1b/A at 100 feet and less than 0.0l 1b/A at 200 feet.

"Water Quality Analysis:

From the drift model, the 0.01 1b/A input was used and the runoff’
from the field was ignored for the water quality analysis in the
Exposure Analysis Modeling System (EXAMS) using the Athens ERL
pond scenerio. The chemistry data for chlorpyrifos used in

the model is given in Table 2.

The quantites were adjusted for the metric input reguirements
of EXAMS. Only a one hectare field adjacent to the 1 hectare

pond was used because not all of a large field's drifting pesti-
cide will get to the pond. ‘

The maximum quantity found dissolved in the water column was”
approximately 0.5 ppb. The dissipation -half-life from the water
was about 1/2 day as the material became adsorbed to the sedi-
ments or was carried away. The sorbed quantities in the bottom
sediments attained 25 ppb and did not decrease rapidly over

the 50 days of the analysis.

An EEC for chlorpyrifos was performed on 13 May 1982 for soybeans.
The quantities found in that analysis and the present study are
in close agreement. Also it should be noted that DOA, during a
field monitoring study (presently not available to the Agency)
using chlorpyrifos in corn in Illinois, arrived at similar
concentrations in the pond waters as a result of spray drift
during a ground application.



Metabolites:
The pyridinol is the principle metakolite. The rate of degradation
from chlorpyrifos to the pyridinol is not known, though photo-
degradation in quite rapid. The pyridinol has an approximate
half-life of 56 days. An analysis of the pyridincl's fate

e

Robert W. Holst, Ph.D.

Plant Phyvsiologist
Exposure Agsessment Branch
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Camon Name: Chlorpyrifos

Chemical Wame: O,0-diethyl-0-3,5,6-trichloro-2-pyridyl-phosphorothioate

Structure: Cl_\ _-C .
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Chemical Properties: -

Molecular Weight:  350.6 Solubility (ppm): 2.00 (25 °C)
Partitioning: KgRapsps =~ Soil Type 30C

Koy 66000 199-1203 (est.) 2%

Koo

Hydrolysis (halflife hrs.)

(g2 5 ) 26400 hr (gH 7 ) 8400 he {pH 9 ) 720 hr

K 2.6e~5  Kgn O K_8E-5 Ky 8E-5 K 9.6E~4 Xy 5.8

Photolysis (halflife hrs.)

Water 6-24 hr Kgp 1.44E-2 Soil hr K

Vapor Pressure: 1.878-5 (25°) Evaporation:

Degradai:ion (halflife hrs.)

Soil (Rerchic)( 7 soils 11 to 141 days )63 days K _4.580-4 /hr
Soil (Anaerobic)( 2 snils 29 to 51 days ) 45 days K .6.41%-4 /hr
Water {Type ) hr K .
Bacteriological

Soil (Type ) hr XK

Water (Type ) hr K

Henry's 4.21E-6




Table 1. Chlorpyrifos inputs for SWRRB (Cosh 118).
Kad = 200.0
Washoff fraction = 10%

Ieaf half-life = 2.0 days
Soil decay rate = 0.011 /day
Application Efficiency = 60%

Applcation times and rates

Year Day Lb. /A
1956 120 0.5
140 1.0
1960 122 0.5
140 1.0
19564 130 1.0
148 0.5
. 1968 127 1.0
: 150 0.5
1972 126 0.5
140 1.0

Table. 2. E{AMS -— Z{FOSURE ANALYS 18 MODELING SYSTEM —- V2.0: MODE 2
CCOSYSTEM: POND, ARRL DEVELOPMENT PHASE TEST DoFINTTICON

CHEMICAL: CHLORPYRIFOZ

2 (NEUI‘RAL MOLECULE, SPECIES

TARLE 1.1. £1) INPUT DATA.

MAT= 350.6 SOL 2.000 VAPR= 1,87C0F--05 HENRY= 4.2100E~06
KVo= 0.000084+00 ESOL= 0.0000E+00 EVPR= 0,0000E4+00 EHEN = 0.0000E+00
Kps= 100.0 KPR = 0.0000E+00 KOC = 0.0000u8+00 KoY = 5.6000E+04
KAHL= 0.0000E+00 EAHl= (.0000E+00 KNHl= 8.C000E-05 ENAI= 0.CO00L+0
KAH2= 0.0000E+00 EAH2= (.0000EH00 KNH2= 0.0000EH20 ENHZ= 0.0000F+00
KaH3= 0.00007+00 BEAH3= C.00008+00 KNH3= 0.0000:E+00 ENH3= 0.C000E+00
KBH1=: 00 ERHL= 0.0000F+00 KOX1l= 0.C000E+00 EOX1= 0.CO000E+00
KRif2= 0.0C00E400 EBH2= 0.0000FE+C0 KOX2= 0.0000E+00 EOX2= 0.0000E+C0
KBi3= 0.0000E+00 FRIi13= G.0C00E+00 KOX3= 0.C000E-+00 ECX3= 0.COCOE+HOD
KBACW1= 0.0000F+00 QTdl= 0.0000F+00 KiACSl= O. O’)OOT‘-KJO Grsl= 0.006254+00
KBAGN2= 0.0000E+00 ¢mW2= 0.0000E+00 KBACS2= 4.5200E~-11 (‘.. 2= 0.COC0E+HN
KBACGW3= 0.0000E+00 (3= 0.0000E+00 KBACS3= O \) 00400 re3= 0.06008+00
KDP= 1.4400E-02 RFLAT= 40.00 LAMAY = 0.00
QUANT1= 1.000 GUAIT2= 0.0000%5+H00 QUANT2= 0.0000E+00
ABSORPTION SPECTRUM (ABS): 0.00006+00  0.0000E+00  0.0500E+00
0.0000E4+00 0.0000E+00  0.00001:+))  0.0000¢+00  0.00005+00  0.0000E+00
~ 0.0000E+00  0.0000E+00 0. 000054+00  0.0000¥+30  0.0000E+CT  0.0000E+O0
0.00005+00  0.0000FE+30  0.00005+00  0.00007+00  0.0000FE00  G.00001+09
0.00001:+00  0.000084+00  0.00200+00  0.00001H#00 0. 00008400 0.0000E+39
0.0000F+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000F+:5  0.0000E400
0.0000F+00 0. 0000F+H00  0.0CN0E400 0, 000CE+30 0, 0000E+08 G, 0000L+00



Table 3. SARRB Outputs for Chlorpyrifos Applied to Wheat in Coshocton 11&.

Year Day 1b/A Rainfall (in)
1956 148 002 1.750
1860 165 .001 1.570
166 019 1.930
1964 134 .001 1.210
lg6n 148 . 005 1.070
206 .001 2.060
1972 165 .001 .

1.6z
167 .001 0.88



WELCOME TO HOLST SPRAY DRIFT MODEL.

THIS IS A BALISTIC MODEL WITHOUT DROPLET FVAPOhALIOV
ENTER DATA USING A DECIMAL SYSTEM.

IS THIS AN AQUATIC (A) OR TERRESTRIAL (T) APPLICATION?
A

1. CRITICAL LEVEL 0.00100 PPM OR LB/ACRE
2. APPL. RATHK 1.000 LB AI/ACRE
3. UEIGHT 10.00 FT
4, WIND SPEED 10.00 MPH
5. DROPLET TYPE NUMBER 3.0 1. 86 UM VMD
2. 1306 UM VMD SPINNER
3. 276 UM VMD FAN DOWN 40 PSI
4. 460 UM VMD D646 BACK 50 P
5. 900 UM VMD D6 BACK 40 PSI
DROPLETS EVAPORATED BEFORE REACHING THE CGROUND. DUE TO DROFLET
EVAPORATION, A LIKELY MAXIMUM DRIFT DISTANCE OF
244 . FEET OR 75. METERS IS POSSIBLE YIELDING A CONCENTRATION OF
0.060000 PPM IN 6 IN. OF WATER OR LB/ACRE - TERRESTRIAL.

1. CRITICAL LEVEL 0.01000 PPM OR LB/ACRE

2. APPL. RATE 1.000 LB AIL/ACRE

3. HEIGHT 10.00 FT

4. WIND SPEED 1G6.00 MPH

5. DROPLET TYPE NUMBER 3.0

DRIFT MAY RESULT IN WATER RESIDUES IN THE TOP SIX INCHES EQUAL TO THE
CRIT. LEVEL OF 0.010000 PPM AT A DISTANCE OF £39. FEET OR 164. METEUS

IS THIS AN AQUATIC (A) OR TERRESTRIAL (T) APPLICATIONY
T

1. CRITICAL LEVEL 0.01000 PPM OR LB/ACRE

2. APPL. RATE 1.000 LB AI/ACRE

3. HEIGHT 10.00 FT _

4. WIND SPEED 10.00 MPBR

5. DROPLET TYPE NUMBER 3.0

DROPLETS EVAFORATED BEPFCORE REACHING THE GROUND. DUE TO DROPLET

EVAPORATION, A LIKELY MAXIMUM DRIFT DISTANCE OF
244, FEET OR 75. METERS IS POSSIBLE YIELDING A CONCENTRATION OF
0.060000 PPHM IN 6 IN. OF WATER OR LB/ACRE ~ TERRESTRIAL.

1. CRITICAL LEVEL 0.10000 PPM COR LB/ACRE

2. APPL. RATE 1.000 LB AI/ACRE

3. HEIGHT 10.00 FT

4. WIND SPEED 10.00 MPH

5. DROPLET TYPE MNMUMBER 3.0

DRIFT MAY RESULT IN GROUND RESTDIES EQUAL TO

THE CRIT. LEVEL OF 0.100000 LB/ACRE AT A DISTANCE OF
109, FEET OR 33. METERS,



1. CRITICAL LEVEL 0.03000 PPM OR LB/ACRE
2. APPL. RATE 1.000 LB AI/ACRE
3. HELGHT 10.00 ¥FT
4, WIND SPEED 10.00 MPH
5. DROPLET TYPE NUMBER 3.0
DRIFT MAY KESULT IN GROUND RESIDUES EQUAL TO
THE CRIT. LEVEL OF 0.030000 LB/ACRE AT A DISTANCE OF
278. FEET OR 85. METERS.

1. CRITICAL LEVEL 0.03000 PPM OR LB/ACRE

2. APPL. RATE 1.000 LB AL/ACRE

3. HEIGHT 10.00 FT

4, WIND SPEED 10.00 mMpPH

5. DROPLET TYPE NUMBER 4.0

DRIFT MAY RESULT IN GROUND RESIDUES EQUAL TO

THE CRIT. LEVEL OF 0.030000 LB/ACRE AT A DISTANCE OF
66. FEET OR 20. METERS.

1. CRITICAL LEVEL 0.01000 PPM OR LB/ACRE
2. APPL. RATE 1.000 LB AI/ACRE
3. HEIGHT 10.00 FT
4. WIND SPBED 10.00 MPH
5. DROPLET TYPE NUMBER 4.0
DRIFT MAY RESULT IN GROUND RESIDUES EQUAL TO
THE CRIT. LEVEL OF 0.010000 LRBR/ACRE AT A DISTANCE OF
~ 108. FEET OR 33. METERS. '

1. CRITICAL LEVEL 0.01000 PPM OR LB/ACRE

2. APPL. RATE 0.500 LB AI/ACRE

3. HEIGHT 10.00 FT

4. WIND SPEED 10.00 MPH

5. DROPLET TYPE NUMBER 4.0

DRIFT MAY RESULT IN GROUND RESIDUES EQUAL TG

THE CRIT. LEVEL OF 0.010000 LB/ACRE AT A DISTANCE OF
79. FEET OR 24 . METERS.
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ND, AERL DEVELOPMENT PHASE TEST DBEFINITION
LORPYRIFOS '
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LORPYRTFOS
PREGSBBERBBEBRBEREBBBBBBERRRG

B BRD
B
BBREBBBREBBBRB
BB » BEBBB B = Sorbed in Benthos
{(mg/kqg)
B
B
e o e froe n e S b o ST ¢
000E+0G 10.0 20.0 30.0 40.0 50.0
5.00 15.0 25.0 35.0 45,0

TIME, DAYS

\©



BCOSYS
CHEMTCAL:

TABLE

TIvo

DAYS

Crift

0.

10,
1.
12.
13.
14,
15,
ie.
17.
18.
19,

Drift

20.
21.
22.
23.
24,
25,
26,
27.
28.
26,
30.
35.
40.
45,
50.

EXAMS -
TEM: POND,

16,

WATER

FRES (MG/1.)

input 01
4.,6255-04
1.3875-04
4 .391FE-05
1.6141-05
8.005rR~06
5.62415~06
4.92115-06
4,705B--0¢
4.6388-~06
4.624E-06
4,6035-006
4,58B8E~06
4.5841R-06
4.5788-00
4 .,5647-00
4.5580--06
4.5471~-06

4.5451-06

4.5405-048
4,5388-06

input .01
4,670E-04
1.432E~C
4,.842E-05
2.065K-05
1.2518~05
1.0118-C2
9.403B-06
9,183n~-06
8.10951-06
5.0761-06
g, ODJL 06

On

FXPOSURE
AL RL
CHLORPYRIPOS

STMULATION RESULTS - TIME-TRACE OF CHEMICAL CONCHI

AVERAGH

CHEMICAL
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SYSTEM
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COLUMN

SED(MG/KG)

SEDITMENTS

PORE {0

/LG)

C.000B+00
(, L‘l'\uL O;
1.239E~-02
1.320E~
1.342E~
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1.0028E~-04
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Q LC204E-05
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MPBORANRHW PESTICIDES AONF;)F;'COEX?(;:SUBSTANCES
TO: Jay Ellenberger, PM-12

Registration Division (TS-767)
THRU : Clayton Bushong, Chief (ijjﬁ

Ecological Effects Branch
Hazard BEvaluation Division

SUBJECT: Request for an Aquatic Estimated Environmental ) -
Concentration on Lorsban 4E (464-448).

The Ecological Effects Branch requires an estimated environmental concentration
for aquatic exposure fram Lorsban 4E use on wheat. An EEC is needed to update
our risk assessment for non-target fish and aquatic invertebrates likely to be
exposed to Lorsban. An EEC is needed for both lentic and lotic situations.

Please forward a cépy of the lorsban 4E label amendment (wheat) with the
request to EAB and also notify EEB of expected turn around for the EEC calculation.

—
: e
2 w"L,/'.

Les Touart

Sec. 4, Fisheries Biologist
Ecological Effects Branch

Hazard Evaluation Division, TS$~769

cc. H.T. Craven
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