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Objectives

e Brief Overview of Dietary Assessment
— What is a Dietary Assessment
— What are the required inputs
— What are the sources of inputs
 Workshop Dietary Example

e \What's New
— Chronic Capability
— Dietary Minute Module
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How Do We Assess Risk?

C

Four broad categories ...each of which can be
of risk assessment: evaluated over a
Food variety of time-
Aggregate frames:
 Food < Acute
* Drinking water < Short-term
 Residential .
. % Intermediate Term
Cumulative _
. «»» Chronic
Occupational

¢ Lifetime
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Dietary Risk Assessment

(=

>~FULL CUP

100% of the PAD is the threshold

Risk calculated
as a percent of a

“safe dose”
(percent of population
adjusted dose (PAD))
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Consumption Data-CSFl|

USDA'’s Continuing Survey of Food Intake by Individuals
(CSFIl) database which is designed to represent
consumption practices of the U.S. population in terms of
age, sex, race, season, income, etc.

CSFIlI-Continuing Survey of Food Intake by Individuals.
— 1994-1996 Statistically represents U.S. Population
* 16,000 people x 2 days of intake = 32,000 records (person-
days)
— 1998 Supplemental Children’s Survey
« 5,000 Age 0-9 x 2 days of intake = 10,000 records (person-
days)
— The two surveys are combined for use in dietary risk models

— Publicly avalilable at www.barc.usda.gov/bhnrc/foodsurvey
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CHRES v rnain FC|D-Food Commodity
Intake Database

Converts foods as eaten to RACs using recipes

. 100
Apple Pie :
Elour Butter Sugar Apples
34 g / l 1g l 15 g J 50 g
Milk sugar
Wheat Beets App|es
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NHANES Data

National Health and Nutrition Examination Survey

. NHANES data provides a snapshot of the health and nutrition of
the U.S. population

1999-2002 (food diary collected for only 1 day)
U.S. General Pop (N=18655, Total Diaries=18655)
Children 1-2 yrs old (Total Diaries=1077)
2003-2004 (2 day food diaries collected)
U.S. General Pop (N=9004, Total Diaries=17319)
Children 1-2 yrs old (N=570, Total Diaries=1083)
. 2005- 2006 data is not available

. Publicly available at http://www.cdc.gov/nhanes/
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Residues

e Field Trial Data

 FDA Monitoring Data

« USDA/PDP Monitoring Data

 Market Basket Survey
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Field Trial Data

 Required to register a food use (under
FIFRA)

e Guidelines:

— Residue Chemistry Data Requirements : 40
CFR 158.240

— Residue Chemistry Test Guidelines: OPPTS
860.1500
http://www.epa.gov/opptsfrs/publications/O
PPTS Harmonized/860 Residue Chemi
stry Test Guidelines/Series/860-
1500.pdf

« To determine terminal residues in crops
In the field for 2 purposes:
— Establishing tolerances

— Risk assessment
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Monitoring Data

 FDA/ Enforcement Monitoring
— Points of entry into USA
— Regulatory focus
— No preparation or peeling
« USDA/PDP (Pesticide Data Program)

— Sampled at distribution centers
— Focus on foods consumed by children
— Food as consumed

 Industry/Market Basket
— Grocery stores
— Foods as consumed
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Acute Assessments

* Risk resulting from 1-day exposure

 Residue level, food consumption, and
endpoint all must represent 1-day
exposure or dosing

e Assessments use:
— Single high-end residue concentrations
(deterministic)

— The entire distribution of residues
(probabillistic)
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Chronic Assessments

e Risk resulting from exposure > 6 months

 Residue level, food consumption, and
endpoint all must represent long term
exposure or dosing

e Single average food residue/tolerance and
consumption values

* Deterministic assessments, average
exposure
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Unrefined/Screening Level
Acute Analysis

e Consumption:
— USDA'’s CSFIl Reported Consumptions

 Residues:
— Tolerance level residue
— 100% crop treated
— Default Processing Factors
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Highly Refined Acute Analysis

e Consumption:
— Uses Full Distribution of CSFIl Reported Consumptions

 Residues:
— Incorporates Distribution of Percent Crop Treated
— Uses “Best Avallable” Distribution of Residues

Market Basket Survey Field Trial
PDP Tolerance
FDA

— Actual Processing Factors (if available)

— Bridging Studies, Residue Decline/Degradation Studies,
Cooking Studies, Processing Studies, etc.
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Processing Factors

* A processing factor (PF) describes the
concentration or reduction In residues from
the processed commodity (PC) to the raw
agricultural commodity (RAC)

PF = Residue in PC
Residue in RAC
 Washing, peeling, cooking, and trimming
factors are also processing factors
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Default Processing Factors

Commodity Processing Factor Commodity Processing Factor

Apples - dried 8.0 Papayas - dried 1.8
Apples - juice/cider 1.3 Papayas - juice 15
Apricots - dried 6.0 Peaches - dried 7.0
Bananas - dried 3.9 Peanuts - butter 1.89
Beef - dried 1.92 Pears - dried 6.25
Cherries - juice 15 Pineapples - dried 5.0
Coconut - dried 2.1 Pineapples - juice 1.7
Corn grain - sugar/hfcs 1.5 Plantains - dried 3.9
Cranberries - juice 1.1 Plums - prunes (dried) 5.0
Grapefruit - juice 2.1 Plums - prunes (juice) 1.4
Grapes - juice 1.2 Potatoes/White - dry 6.5
Grapes - raisins 4.3 Tangerines - juice 2.3
Lemons - juice 2.0 Tomatoes - dried 14.3
Limes - juice 2.0 Tomatoes - juice 15
Lychee - dried 1.85 Tomatoes - paste 5.4
Onions - dehydrated or dried 9.0 Tomatoes - puree 3.3
Oranges — juice 1.8
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Percent Crop Treated

e Generated by BEAD using a variety of
databases

* Percentage of acreage treated with a
pesticide

e Average & maximum estimates

— Estimates for single a.l.’s and agricultural
sites only
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Percent Crop Treated

Acute Chronic
 Probabllity of eatinga < Long-term exposure
treated commodity,  Average PCT
single day  No RDFs, pt. estimate
e Estimated Maximum
PCT

e Residue Distribution

~lle (RDF) format
required

e 99.9th percentile of
exposure
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Distribution of Field Trial Residues
— Typical Example

0.41

Sample Field Trial
Residues (ppm)
45% CT; 0.05 LOQ
0.093 0.33
0.100 ND
0.074 ND
0.077 ND

e There 9 FT residues with
3 non-detects
e To calculate zeros:

Z = [# of samples x (100 — PCT)]
PCT

Z =19 x (100 —45)]
45
Z =11 zeros
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CARES Dietary Module

Consumption Residues

Reference Population —

CSFII
FCID

Field Trials
Monitoring

Processing

A 4

24 Hour Exposure

and %CT

365 Day Array
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Re3|due Dlstrlbutlons IN CARES

Residue distributions in CARES are constructed according to the
EPA/OPP Memorandum 1/25/99 from the Chemistry Science
Advisory Council:

“ChemSAC decision re: calculation of anticipated residues.”

— Except that non-blended and partially blended commodities are treated
the same.

— For tolerance data (T): The single value multiplied by the percent crop
treated.

— For field trial data (F): All values are used with ND’s at %2 LOD (or LOQ).
Zeroes are added to distribution according to percent crop treated.

— For monitoring data (M): All values are used. The ND’s are assigned
either %2 LOD or a zero according to the percent crop treated value. No
decomposition is incorporated for single serving items.
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Workshop Dietary Example

« CHEMNAME on Carrots and Peaches
— CHEMNAME: CAS#12-345-6 (prepared on Day 1)
— Population: Children 1-2 (subset 100 with random seed 100)
— All food forms for Carrots and Peaches
— Residues:

* New field trial data on peaches: 0.1, 0.05, 0.2 ppm

* Previous field trial data on carrots in Dietary Template imported and
appended (Values=0.1, 0.2, 0.3, 0.4, 0.5, 5@ND with LOD=0.1

ppm).
— Fraction Crop Treated:
» Carrots: 0.2 (20%CT)
 Peaches: 0.1 (10%CT)
— Modifying Factors:
e Carrot Juice: 0.1
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Chronic Capabillity: Dietary Wizard

Food / Food F T Residues 1 Match Factors
Averages T Generate T Fil= b amt
Cooked Food Form Cooking
Food [Residue] Status [Residue) Method Average
[Residue] [Residue]
1 11000070 Apple, F h Uncooked Fresh Maone ar Mot ap
2  |0B003 7al Tomata Uncooked Frezh Mane ar Hat ap
3 08003730 Tomatka, juice Uncooked Fresh Mone or Mot
4 95002230 Fushroo Uncooked Fresh Mone or Mok
5  [95003530 Strawbery 0 ‘Uncooked  (Fresh Mone or Mot
‘ x Cancel ‘

 Average Tab added to
Dietary Wizard to
override automatic
average calculation from
acute residue distribution
and percent crop treated
entered in Factors tab.

 The foods (and food

forms) selected in the
Food/Food Form tab will
be displayed in the list.
The data fields “Average”
and “FCT” (Fraction Crop
Treated) are data entry
fields.
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Chronlc Capablllty Dietary Wizard

 Leave Average and FCT fields blank — automatic calculation occurs
using data entered for acute analysis.

» Enter average values for one or more food and food form
combinations and leave FCTs blank — for those food and food form
combinations where average values are entered, these average
values are directly used; for the remaining food forms, automatic
calculation occurs as above.

 Enter average and FCT values (range: 0.0 to 1.0) for one or more
food and food form combinations; the average residue value used in
chronic exposure calculations is the average value entered
multiplied by the entered FCT value.

 Leave average values blank and enter FCTs for one or more food
and food form combinations — the FCTS are ignored.
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ILSI Res.earch Foundation i .
Chronic Capabillity: Options Tab

Run Parameters

|/ R andom Seed T Lirnits T Oukputs Avg. Period
Sampling | Pecentles | iOptions

[w Automatically Eztimate Expozure Limit to Exclude.

Percentile: (90
MNurnber of People: {100
- C—
AcutedChranic
[w Acute [MOE] f* Foute specific HOEL
{

[ Acute [aPAD]

[ Chroniz [MOE]

[ Chronic [cPAD]

[ Chronic [Cancer Rizk]

[ Chronic [CARES Percentiles]

@Qﬁne anru:eI
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Chromc Capablllty Options Tab

e Chronic (MOE)

— Chronic Exposure, mg/kg/day = 1000 x £ (Average Consumption, mg/kg/day) x
(Average Residue, ppm), summed across all foods

— Chronic MOE = (Chronic NOEL, mg/kg/day) / (Chronic Exposure, mg/kg/day).

« Chronic (cPAD, expressed as a percentage)

— Chronic Exposure, mg/kg/day = 1000 x X~ (Average Consumption, mg/kg/day) x
(Average Residue, ppm), summed across all foods

— cPAD = (Chronic Exposure, mg/kg/day) x (Uncertainty Factor) x 100 / (Chronic
NOEL, mg/kg/day)

* Chronic (Cancer Risk)

— Chronic Exposure, mg/kg/day = 1000 x X (Average Consumption, mg/kg/day) x
(Average Residue, ppm), summed across all foods

— Cancer Risk = (Chronic Exposure, mg/kg/day) x (Q*, (mg/kg/day)-1)

e Chronic (CARES Percentiles)

— A CARES dietary assessment generates annual average exposure outputs for
each individual in the selected subpopulation (when appropriate option is
checked in the Outputs tab). These average exposure outputs are used in
conjunction with individual weighting factors to summarize themy qﬁd%?@gqggﬁé. 2%
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Dietary Minute Module - Objectives

 Refine the standard 24-hour dietary risk
assessment approach in CARES to allow
exposure and risk assessments for periods less
than 1-day.

 Develop module to be user friendly, transparent
and publicly available through ILSI.

e Develop module with the flexibility to be applied
to other classes of chemical and as the basis for
a cumulative DMM module.
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CSFIl, Recipe, and FCID Relationship

CSFlI
CSFIl Food Consumed | Body Weight | Consumption
FCID HH Code Description (9) (kg) (g/kg)
20844-1-1 14620320|Pizza topping from meat pizza 84 11.8 7.119
Recipe File FCID Database
Individual Gram Weight Consumption
RACS Food Code Food Consumed Food Code (a/kg)

for a 8003770 Tomato, puree 20.11 8003770 1.432
meat pizza 8003750/ Tomato 18.05 8003750 1.285
27012230 Milk, nonfat solids 16.40 27012230 1.167

27022240(Milk, water 8.46 g/kg* (g 27022240 0.602

[ 27002220[Milk, fat g.3gl eighv100) 27002220 0.597

| 21000440[Beef, meat 5.32 21000440 0.379
25002930|Pork, fat 5.18 25002930 0.369

25002900|Pork, meat 4.87 25002900 0.347

21000470|Beef, fat 3.71 21000470 0.264

3002370|Onion, dry bulb 3.15 3002370 0.224

25002920(Pork, meat byproducts 1.36 25002920 0.097

6003500| Soybean, oil 1.36 6003500 0.096

21000460|Beef, meat byproducts 0.83 21000460 0.059

 FCID needs to have Time food eaten added.
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I File Data Stakistics Graph Options Help

< Food Consumption {FCID)

Food Consumption (FCID) 28Mar05

[ SHEAZABT@U T 2][Hac: »rras
Perzon Cooked Cooking Conzumed Amount
FCID 1D - Day #} Food Code S tatus Food Form Method {a/kg)
1 10001 1 g 1] 1] 05046251
2 10001 1 2 1 o AR
3 10001 1 2 1 1 00045603
4 10001 1 2 1 1] 02098495
5 10001 1 2 1 1 02187207
B 10001 1 9 1] 1] 0100636
7 10001 1 2 1 1 1.946238
a 10001 1 2 1 1] 0653599
9 10001 1 2 1 1 04709692

| Loaded Food Consumption [FCID

| Records = 2516076 |

I File Data Statistics Graph Options  HI

< Food Consumption (FCID)

SEHSAZHBIWU o 02 [HaCL »WIERK
006
Person Cooked Cooking Conzumed Amount Time
FCID ID |* "y | Day #) Food Code| g, | Food Form| 4y ipnd (g/ka) (Minute]
1 10007 1 1 1010520 g 1] 1] 03231 316271186441 1260
2 10001 1 1 1010520 3 1] 1] 3.72213898306085E-03 (1380
3 10001 1 1 1010520 3 1] 1] 013451834 7457627 450
4 10001 1 1 1010520 9 1] 1] 3 58459322033898E-02 (720
B 10001 1 1 2001640 2 1 1] 244067 FIBE1017E-03 (720
B 10001 1 1 3001650 2 1 1 4 BE77IRET1016949E-03 1260
7 10001 1 1 3002370 2 1 1] 0210172381 355932 20
g 10001 1 1 3002370 2 1 1 0219067 736610169 1260
g 10001 1 1 BO03500 | 1] 1] 0 100064237288136 720
10 10001 1 1 BO03500 9 1] 1] 7. 7694915284237 3E-04 1960
11 10001 1 1 2003750 2 1 1 1.949237 28813559 1260
12 10001 1 1 2003760 2 1 1] 0 E346R77IRE1017 720
| Loaded Food Consumption (FCID) | Fecords = 3444062 | 10001 [Row: 1, Cal: 1

Eating
Events at:
9:00 PM
11:00 PM
7:30 AM
12:00 AM

Sum to:
0.50540269



Dletary Minute Module

« The DMM breaks down food consumption in the CSFlI
exposure events by time of day. Each exposure event is
described as a single food or group of foods recorded by
an individual as being consumed at a particular time of
the day or at a named eating occasion (e.g. lunch).

« Exposure events are then grouped into exposure
intervals according _
to the toxicology profile of the chemical.

A distribution of exposure intervals is constructed which
Includes the exposure intervals where there is zero-
exposure.

e The methods currently in CARES for constructing the
DMM distribution to compare to the tox endpoint have
not been reviewed or approved by EPA.
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Dietary Wizard

< Dietary Wizard x|
Food ¢ Food Form Residues Factors T Rules )
Generate | File omt |
—File Generation
— Output Description
|
— Output files
A”OWS user to [T Subset Consurnption file [ Wiew
i O ke
create Consumptlon | Dietay Minute i
ile =
file by minute.
%} Generate | -
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Dietary Minute Canvas

Canwvasz: C:AMolitiaANovsziDietary Minute 11 May05. now

Food Selector
-Select consumption by minute
-Select residue file

Dietary Analysis
-Random Seed
-Sample technique
actual or percentile

Dietary Minute Module

W Inputs

T T E: Assessment
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Detary Minute Module Output —
Exposures, By Food

< Exposures, By Food ReSIdueS rand0m|y =10l x|
I File Data 3tatistics Graph Options Help a.SSIQned for each
ﬁg%lf&zlﬂnmimglﬁﬁ’lﬂﬁlu«u TN Eating Event
) <— Reversibility Tool
CARES ID | Day MTirI1mu$e5 Food %ﬁg‘;ﬁg E%?r?] Cﬁ;ﬁgg CAS |Consumption Resvdue Exposure

1 [18-0001F58-02 1 BEO 11000070 1 1 o 11-1111-1 1.015e+01 2100e-01 27131803

2 |18-0001FR5-02 1 1080 15004020 2 1 o 11-1111-1 117 0e+00 361102 4 22he-0b

3 |18-0001FR5-02 1 800 15004020 2 l o 11-1111-1 4. 494e-M 361102 1623e-0b

4 1180001 R5-02 1 780 go037e0 2 1 2 11-1111-1 11 B79e+00 1.00be+00 1 587e-03
180001 F58-02 |1 1080 go03vI0 2 4 4] 11-1111-1 4 054e+00 4042e-01 1 639e-03

6 |18-0001765-02 2 720 4 15004020 2 1 1 11-1111-1 6. 96he-M 361102 251be-0b
TO|18-00017R5-02 2 GO0 / 15004020 2 1 3 11-1111-1 7.757e-0b 361102 2801e-09

g |18-0001768-02 2 1140/ 15004020 2 T 4 11-1111-1 i11.318e-M 3611e-02 4 758e-06

9 |18-00017/88-02 2 960/ 15004020 2 3 2 11-1111-1 3.913e+00 3611e-02 1413e-04

10 (18000175802 2 ?29’ 8003760 2 1 1 T1-1111-1 i1 266e-0 1.300e+00 1 646e-04

11 (18000175802 2 96/5 8003760 2 1 o 11-1111-1 1 507e+00 4.042e-01 6.0371e-04

12 18000178802 2 960 8003770 2 1 o 11-1111-1 4.184e+00 4.042e-01 1631803

1518 —- . . 1 1 11-1111-1 :1.389e-M 4042e-01 B B1be-0b

Time of eating occasions M

[Loaded E+ [01 75202 [Row: 5, Cal 1 v

on each day and food form
consumed.
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Reversibility Tool

Dietary Minute - Analysis

Ready

— Reverzibility
Interval [Hrs) |4

— Methods
¥ Feversibility Interval [Curnulative]

v Reversibility Interval [Fized)

v Reversibility Interval [Equivalent Exposure]

Reversibility Lag Interval [Hrs): |4

Elimination Coeffecient [A3): 09

Calc
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o=

I DID THE ANALYSIS
USING YOUR BAD
ASSUMPTIONS.

scattadamafaolcom

wiww. dilbert. com

(THEN I APPLIED
YOUR FLALJED
LOGIC AND
ARRIVED AT YOUR

FREDETEP-.HINED

P-.HE:J.-JER

Tl

I3e)ss © 2000 United Feature Syadicate, inc

SHALL 1 EEGIH
DISILLUSTIONING

THE TEAM?

THI‘:': NEEDS
A PIE CHP:FLT
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Questions?
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