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‘ MEMORANDUM

TO: Al Nielsen EPA/OPP/OREB cc: 2110.003 File
, Tim Leighton

FROM: Jeff Dawson 7\ Jeff Evans
Larry Dorsey

DATE: 10/5/93

SUBJECT: Test Case REI/Risk Analysis using Chlorothalonil Tomato Harvester Study

Pursuant to your request, a reentry interval and risk analysis has been completed on the
chlorothalonil human exposure and concurrent FDR/whole tomato residue data (i.e., 4 Tomato
Harvester Exposure Study with Chlorothalonil - 1984). To summarize, kinetics, exposure, and
risk analyses were completed and wansfer coefficients were calculated. Residue levels were not
corrected for laboratory recovery as all reported mean values were > 90 percent and the origins
of the quality control sampies were not easily identifiable. [Note: No field recovery samples
were generated in this study.]

The kinetics analyses involved linear regressions of the data (i.e., FDR or Whole Tomato
Levels vs. Sample Interval) as supplied and in a semilog transformation of the residue levels.
Additionally, half-life values were also calculated using pseudo-first order reaction kinetics and
equations for each scepario were generated using the simple linear equation y = mx + b.
Generally, the correlation coefficients were approximately the same for either set of regressions
(i.e., linear or semilog). These values are summarized below:

Haif-life values (PAI-Days) were also calculated and are summarized in similar fashion:

Half-Life Vaines (Residoe va. PAI-Days)

There was little dissipation over the study interval and, based on the values presented above,
there seems to be good correlation between the chiorothalonil residue levels and the sample
collection intervals. In fact, the lower and upper limits of the 95 percent confidence interval
were calculated for each type of data to further demonstrate this fact. All kinetics analyses
which were completed are included as Attachment A.
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Normalized exposure levels were calculated based on two distinct sets of factors (i.e.,
the hours worked and the productivity or pounds picked). Initially, working tabies were
developed which adjusted the reported dermal exposure levels on a per patch basis up to the
levels representing an entire body area much as though PHED calculates exposure levels (e.g.,
for the chest: multiply patch residue (ug) by the chest surface area (3550 cm2) and divide by the
patch sample area (68.15 cm2)). [Note: These working tables are included in Attachment B
and they may be difficult to understand without further explanation; these tables were essentially
provided for informational purposes only. Additionally, the tables also included the calculation
of the normalized exposure levels.] All caiculations were completed using standard scenarios
including all "non-detect” levels were considered as 1/2 of the detection limit for that particular
sample matrix. Generally, the majority (@ 90% or greater) of exposure for all scenarios was
attributable to hand exposure. For this reason "Total/Inside” exposure levels were not adjusted
to account for the entire body surface area exposures (e.g., no protection factor was used to
estimate exposure levels where no dermal dosimeter was worn under the coveralls such as the
forearms/thighs and exposure levels were not calculated on a universa! basis using data from
specific body parts). Inbalation exposure, as expected, was minimal. All exposure values are
presented in the summary sheet included in Attachment B and the mean values for each scenano
are summarized below:

*Total/Ingide represents sxposure calculated based on the protected dermal dosiematers worn smderneath the coveralia (i.e., ankles, chest & back), the nouprotactsd
gioves (exterior protective gloves not required by label), and inhalstion.

Transfer coefficients based on the actual study data were calculated (Attachment C)
using exposures which were normalized on (1) the duration of the exposure interval (i.e.,
average values = 10688 cm*/hour for total deposition and 9561 cm?/hour for a normal work
clothing scenario), and (2) the worker’s productivity (i.e., average values = 164.5 1b picked/hr
for total deposition and 147.0 b picked/hr for a normal work clothing scenario). These values
were calculated using the following equations:



FDR(Normalizstion by Hours Worked): Exposure(ag/aourVFDR Level (ug/on?)

FDR(Normalizstion by Ibs Tomatoes Picked): [Bxpostre(ug/lb picked)* Tamsto Picking Rete(/hour)/FDR(ug/cm’}]

‘Whole Tomatoss{Normalization by Hours Worked): [Exposare(og/hour)/Tamato Residne{ppem)/(11h/454x})

Whcle Tomatoes(Novmakization by Povnds Tomaioes Picked): {((Exposure(ug/Ib)* Tomats Picking Rate(ib/hour)/Tomato Residue (ppm))*(11b/434g)]

[Note: A standard tomato picking rate was defined based on the actual study field
data/observations (i.e., 307 Ib/hour).)

In addition to the transfer coefficients described above, linear equations were developed
which related FDR or Whole Tomato residue ievels to exposure levels (Attachment C). It
should be noted that there was better correlation between the whole- tomato residue levels and
exposure than the corresponding FDR levels and exposure. [Note: Technical issues exist which
must be clarified concerning the tomato extraction procedures--see separate study review memo
when released.] Additionally, using predicted FDR and Whole Tomato residue levels up to 35
days post-application (Se¢ Attachment A) and the linear residue level/exposure equations
predicted exposure levels were calculated for upto 35 days post-application (equations included
as part of Attachment C). Exposure levels declined as expected over time along with the
residue levels. A comparison of the two techniques (i.c., transfer coefficients or predicitve
linear equations) for estimating exposure levels from environmental residue data was also
completed as part of this effort. The two techniques did not significantty diverge (i.e.,
calculated exposures did not differ by greater than an average of 20%) until approximately 23
days post-application.

Lifetime Average Daily Exposure (LADEs) were calculated for a varlety of scenarios
using the following equation:

LADE (mg/day) = [Exposure/Event (mg/workday)] * [Ansmal Exposore (deyai365 (days)] * [Wark Interval (yrs)/Avg. Lifetime (yr3))
‘Whare:
[Exposure/Event (mg/weskday)) » [Expastre (mg/hony) * Dally Hoars) or [Exposere (mg/Th picked) ¢ Tomato Picking Rate (Bb/hr) * Daity Kour)

The actual exposure levels over the course of study (i.e., mg/workday) which served as the basis
for the LADE calculations ranged from approximately 270 to 374 mg/workday for total
deposition and from approximately 235 to 340 mg/workday for the work clothing scenario. For
the predicted values, daily exposure values ranged from a low of approximately 0.15 mg/day
at 35 days to a high level of 313 mg/workday at O days after application. Predicted exposure
levels varied slightly depending upon the way they were calculated. More significant differences
were noted as the post-application time interval increased (i.e., the correlation of the exposure
levels with time decreased).



Each of the LADE exposure scenarios used for these calculations are summarized below:

LADE Exposure Scenaric Suimnary

" Anrmal Bxposure (Days) 15, 30, 45, &0
Total Work Interval (Years)} 10, 20, 30
Tomato Picking Rate (/hour) 307

Aversge Lifetiow (Years)

In addition to the LADE calculations described above, risk levels were calculated for
each LADE scenario using the following equation:

Risk = [LADE (mg/day) * Q1" (me/kg/day™) ¢ (Dermal Absorption Factor (% }/100))/fBody Weight (kg))

The toxicological parameters used for these calculations are presented below:

Q1" (mg/kg/day ')

[ Avecrge Body wetghs e 70
“ Dermal Absorption Factors (%) i, 5, 10, 20, 50, 100
R

LADE and the corresponding risk vaiues were calculated for each exposure/risk scenario
described above using both actual and predicted exposure values. Based on the actual exposure
data, LADEs were on the order of 1 to 30 mg/day (i.e., 0, 1, 3, & 7 days post-application only)
while risks were in the 10° (i.e., only for a dermal absorption factor of 1%) to 10 range
(Attachment D). Based on predicted exposure levels (i.e., linear regressions of FDR/time &
FDR/exposure up to 35 days post-application — see Attachments A & C), LADEs were on the
order of 0.1 to 22 mg/day while risks ranged from 107 to 10® (Attachment E).

Any regulatory decisions made using this Risk/REI analysis should aiso account for the
inadequacies described in the review memo about to be released for this study. Also note that
the level of effort for this analysis may not be typical of such future anatyses as chlorothalonil
is a test case chemical for the development, evaluation, and validation of methodologies for post-
application exposure data (i.e., Subdivision K Data Treatments--see June 6, 1993 memo
Objectives for the Development of Standard Analysis Procedures for both Subdivision K and
Subdivision U data based on June 16 meeting between Jeff Evans, Tim Leighton, and Jeff
Dawson). Should you have any questions please do not hesitate to call me at 703-750-3000.

Enclosures:
Attachments A through E



ATTACHMENT A
KINETICS ANALYSIS



PPA SUPPORT TASK:1627.8
VERSAR,INC. §/0/03 JLD

REVIEW OF CHLOROTHALONIL FOLIAR DISLODGEABLE/TOMATO RESIDUE DISSIPATION STUDY AND RE) CALCULATION

DISSIPATION KINETICS CALCULATIONS:PSEUDO 18t ORDER ANALYSIS

ISTUDY RESIDUE LEVELS Ln [RESIDUE LEVELS]
DAY FDR TOMATOES FDR TOMATOES
{ug/cm2) {ppm} {ug/cm2) {ppm)
0.00 4.300 0.830 1.4%86 -0.4820
1.00 3.830 0.570 1.3429 -0.5821
3.00 3.750 0.460 13218 £0.7785
7.00 3.040 0.470 11119 -0, 7850
LINEAR REGRESSION {LIN/LINY '] LINEAR REGRESSION [SEMILOG)
FDR LEVELS
Regression Output: Regrassion Output:
Constant 4 17870280832 JCorstant 1.43383899000
Std Err of Y Est 0.16253241304 |Std Err of Y Eat 0.04055863488
R Squared 0.9348859118 |R Squared 0.94TADOE7587
No. of Observations 4 INo. of Obsarvations 4
Degress of Freedom 2 |Degrees of Freadom 2
Correlation Coefficient 0984884908430 (Correlation Costliciert 0.9733487101
X Cosffickent(s) 0.162433807 ¥ Coefficient(s) -0.04540457
Std Err of Conf, 00303127414 Std Err of Coef. 0.007504207
WHOLE TOMATO LEVELS
Regression Output: Regrassion Output;
Constant, 0.59158505187 [Constant -0.520032001 7
Std Err of Y Est 0.03830239808 |Std Err of Y Est 0.10857804 048
R Squared 0.6808553805% IR Squared 0.45038201 159
No. of Obasrvations 4 INo. of Cbservations .
Degreas of Freadom 2 |Degress of Freadom ]
Correlation Coeflicient 0.81280722843 [Corralation Coefficient 0.812011044 7
¥ Coeflicient(s) -0.021478333 X Cosfficient(s) -0.03995308
{5td Err ot Coef. 0.0108347475 Std Err of Coef. 0.020308203
HALF LIFE:DAYS (LIN/UIN) HALF LIFE;DAYS {LIN/Ln)
FDR WHOLE TOMATOES FDR WHOLE TOMATOES
4.27 3227 15.28 17.34

LINEAR EQUATIONS BASED ON SEMILOG ANALYSIS OF DISSIPATION DATA

CHLOROTHALONIL {(FDR):

CHLOROTHALONIL (TOMATO):

[CHLOROTHALONIL (UG/CM2)] = &~ ({PAI {DAYS)] * (-0.045403))+ {1.43363699))

ICHLORDTHALONIL (PPM)] = 8 ™ ([FA! {DAYS)] * (-0.039954))+ (-0.526052))

NOTES:

* ALL VALUES USED FOR CALCULATIONS ARE AVERAGES OF REPLICATE SAMPLE

ANALYSES AT EACH INTERVAL.

* HALF LIVES CALCULATED USING PSEUDO 1at ORDER REACTION KINETICS

MODEL [t1/2=0.803/Ka) WHERE Ka=X COEFFICIENT.
* ALL RESIDUE VALUES ARE AVERAGE LEVELS FOR EACH SAMPLE COLLECTION INTERVAL
* RESIDUE LEVELS NOT CORRECTED FOR AVAILABLE QC RESULTS AS ALL AVERAGE RECOVERIES WERE > = 90%.

* PAl = POST APPLICATION INTERVAL




PPA SUPPORT TASK: 2110.003

VERSAR,INC. 8/10/83 JLD
ANALYSIS OF AVAILABLE TOMATO RESIDUE AND FDR DISSIPATION DATA

REPLICATE TOMATO RESIDUE LEVELS (ppm)
NUMBER DAY 0 DAY 1 DAY 3 DAY 7
1 0.500 0.450 0.410 0.800
2 0.720 0.560 0.550 0.340
3 0.700 0.900 0.360 0.250
a 0.380 0.400 0.700 0510
5 0.430 0.570 0.400 0.540
6 0.680 0.380 0.130 0.380
7 0.450 0.820 0.660 0.570
8 ©.980 0.390 0.890 0.470
9 0.480 0.650 0.220 0.240
10 0.960 0.570 0.290 0.570
STD DEV 0.204 0.169 0224 0.161
CV (%) 32437 20.668 48.606 34.451
MEAN 0.620 0.570 0.461 0.468
UL 85% Cl 0.755 0.675 0.600 0.568
LL 85% Cl 0.503 0.465 0.322 0.368
REPLICATE FDR LEVELS (ug/cm2)
NUMBER DAY 0 DAY 1 DAY 3 DAY 7
1 4.87 2.50 2.68 3.22
2 3 2.34 377 2.23
3 4.36 2.60 3.80 3.47
4 4.47 2.37 3.76 256
5 4.42 . 451 374 2.76
8 434 3.31 3.08 252
7 365 3.18 4.10 2.88
8 417 456 4.02 3.17
Y 4,03 205 . 4.13 2.08
10 5.01 4.03 3.20 335
11 3.08 2.64 2.44 1.92
12 5.27 4.64 3es 3.04
13 3.77 5.46 6.47 4.80
14 3.73 3.33 246 277
15 355 483 3.70 2.76
16 4.48 556 5.20 431
17 497 430 453 3.00
18 417 427 2.82 279
19 4.61 456 387 2.85
20 422 4.74 351 4.17
STD DEV 0.47 1.02 0.92 0.71
CV (%) 10.85 26.65 24 52 23.24
MEAN 4.30 3.83 375 3.04
UL 95% ClI 450 4.28 4.46 3.35
LL 85% CI 4.00 3.39 3.35 2.73
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ATTACHMENT B
EXPOSURE CALCULATIONS
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ATTACHMENT C

TRANSFER COEFFICIENT &
REGRESSION CALCULATIONS
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PPA SUPPORT TASK: 2110.003

VERSAR,INC. /1083 JLD

REVIEW OF CHLOROTHALONIL FOLIAR DISLODGEABLE/TOMATO RESIDUE DISSIPATION STUDY AND REI CALCULATION
CORRELATION ANALYSIS/LINEAR EQUATION DEVELOPMENT {(EXPOSURE vs. Ln RESIDUE DATA)

{NOTE: EXPOSURE LEVELS USED IN THIS ANALYSIS WERE NORMALIZED BY THE HOURS WORKED)

STUDY EXPOSURE LEWELS RESIDUE LEVELS Ln [RESIDUE LEVELS])
DAY [TOTAL OUTSIDE TOTAL INSIDE FDR TOMATOES FDR TOMATOES
_tugihoun {ug/hour) {ugiem2) {ppm) {upicm2) (ppm)
0.00 42712 38032 4300 0.630 1.4586 -0.46820
1.00 48770 41487 3.830 0.570 1.3429 -0.5821
3.00 33689 20382 3.750 0.480 1.3218 -0.7785
7.00 34805 31804 3.040 0.470 1.1119 -0.7350
TOTAL OUTSIDE TOTAL INSIDE
FDR LEVELS
Regression Quiput: Regression Output:
Constant 8476.83634972 |Conatant 5848.37927316
Std Err of Y Ent B8201.48928241 [Std Err of Y £at 5868.70812314
R Squared 0.33483078002 [R Squared 0.21916978226
Na. of Observations 4 INo. of Observations 4
Degress of Fresdom 2 |Degrees of Fresdom 2
rralation Cosfficient Q5784728005 |Comrslation Cosfficient 0.56495113263
X Coefficient(s) 25227.565 X Coasfficient(s) 22712.000
Std Ert of Coef. 25154.008 Std Err of Coef. 23455.737
WHOLE TOMATO LEVELS
Regressicn Output: Regression Output:
Constant 82179.130300¢ {Constant 57232.0315807
Std Erc of Y Est 3052.137002 |Std Errof Y Est 3132.03905328
R Squared 0. 73744814148 |R Squared 0.80595414830
No. of Observations 4 INo. of Obsarvations 4
Degrees of Fresdom 2 |Degress of Fresdom 2
|Corretation Costficient - 0.85874884384 [Correlation Cosfficient 0.89774940087
X Coafficisnt(s) a5505.074 X Cosflicient(s) 54218273212
EE__E" at Coet, _1_4980.204 Sid Err of Coef. 11871.740414
UNEAR EQUATIONS BASED ON SEMILOG ANALYSIS OF DISSIPATION/EXPOSURE DATA CORR COEFF.
WFDR LEVELS:
TOTAL CUTSIDE EXPOSURE (ug/hour) = {(25227.8 * (Ln FDR{ug/cm2))) + 6478.84) 0.5785
TOTAL INSIDE EXPOSURE (ug/hour) = {(22712.0 * {Ln FDR{ug/cm2)}} + 56846.38) 0.5850
JWHOLE TOMATOES:
TOTAL OUTSIDE EXPOSURE (ug/hour) = ({35505.0 * {Ln WHOLE TOMATO (ppm))) + 82179.1) 0.8587
TOTAL INSIDE EXPQSURE (_ugmour) = {{34216.3 = {Ln WHOLE TOMATO (ppm))} + 57232.9) 0.8977

NOTES:
* ALL VALUES USED FOR CALCULATIONS ARE AVERAGES OF REPLICATE SAMPLE
ANALYSES AT EACH INTERVAL

* RESIDUE LEVELS NOT CORRECTED FOR AVAILABLE QC RESULTS AS ALL AVERAGE RECOVERIES WERE >= 90%.
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PPA SUPPORT TASK: 2110.003
VERSAR,INC. 9/10%3 JLD

AEVIEW OF CHLOROTHALONIL FOLIAR DISLODGEABLE/TOMATO RESIDUE DISSIPATION STUDY AND REI CALCULATION
CORRELATION ANALYSIS/LINEAR EQUATION DEVELOPMENT (EXPOSURE va. Ln RESIDUE DATA)
{NOTE: EXPOSURE LEVELS USED IN THIS ANALYSIS WERE NORMALIZED BY THE POUNDS PICKED DURING EACH REPLICATE)

~ STUDY EXPOSURE LEVELS RESIDUE LEVELS Ln [RESIDUE LEVELS)
DAY [TOTAL OUTSIDE TOTAL INSIDE FDR TOMATOES FDR TOMATOES
{ug/ib picked) {ug/ib picked) {ug/iem2) {ppm) {ug/em2) {ppm}
0.00 152.50 138.86 4.300 0.830 1.4588 0.4820
1.00 126.48 111.58 3.830 0.570 1.3429 -0.5821
3.00 118.53 102.99 3.750 D.480 1.3218 0.7785
7.00 120,82 109.53 3.040 0470 1.1118 0.7550
TOTAL OUTSIDE TOTAL INSIDE
FDR LEVELS
Regression Output: Flogmllon Output:
Constant 26.8580024683 jConstant 24.1112381785
Std Err of Y Est 13.1980678054 |Std Errof Y Est 14.9386888807
R Squared 0.5252280082 [R Squared 0.40723950183
No. of Observations 4 [No. of Cbasrvations 4
Degress of Fresdom 2 |Degress of Freedom 2
Correlation Cosfficient 0.72472477982 |Corrsiation Coefficient 0.83815318821
X Coefficient(s) X Coatficient(s) 70.011
Std Err of Coef. Std Err of Coaf $9.727
WHOLE TOMATO LEVELS
Aegression Output: Regression Output:
Constant 187907632052 |Constant 173.072261483
Std Err of Y Est 8.76834012657 |Std Err of Y Enst 2.81183728844
0.79044337187 |R Sguared 0.744206815704
4 INo. of Observations 4
2 |Degress of Fresdom 2
0.88000893538 |Correlation Cosfficient 0.88272800308
X Coefficient(s) 69.7321 788084
Std Err of Coef. 37.190237713 .
LINEAR EQUATIONS BASED ON SEMILOG ANALYSIS OF DISSIPATION/EXPOSURE DATA CORR COEFF.
FDR LEVELS:
TOTAL QUTSIDE EXPOSURE (ug/lb picked) = ((78.48 * (Ln FDR{ug/cm2))) + 26.85) 0.7247
TOTAL INSIDE EXPOSURE (ug/ib picked) = {{70.01 * (Ln FDR{ug/cm2))) + 24.11) 0.6382
WHOLE TOMATOES:
TOTAL OUTSIDE EXPOSURE (ug/b picked) = {(81.20 * {Lh WHOLE TOMATO (ppm))) + 187.81) 0.8891
TOTAL INSIDE EXPOSURE (I.l!flb picked) = (_(NTS * {Ln WHOLE TOMATO (ppm))) + 173.01) 0.8827
NOTES:

* ALL VALUES USED FOR CALCULATIONS ARE AVERAGES OF REPLICATE SAMPLE

ANALYSES AT EACH INTERVAL.

* RESIDUE LEVELS NOT CORRECTED FOR AVAILABLE QIC RESULTS AS ALL AVERAGE RECOVERIES WERE > = 90%.




ATTACHMENT D

LADESs/RISKS
FOR ACTUAL EXPOSURES
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Chemical: Chlorothalonil

PC Code:
081901
HED File Code: 14000 Risk Reviews
Memo Date:  10/5/1993
File ID:
Accession #:  412-06-0009
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