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PCDD/PCDF Exposure Estimates from
TDS Samples Collected in 2001-2004

Estimates of polychlorinated dibenpedioxin (PCDD) and polychlorinated dibenzofuran
(PCDF) exposure were calculated from results of BBAITDF analyses of Total Diet Study
(TDS) samples collected in 2001, 2002, 2003, arift 20hd the most recent version of the
TDS diets which is based on food consumption data collert@dSDA's 1994-96, 1998
Continuing Survey of Food Intakes by Individual$Sgl) (USDA 2000).

TDS foods were analyzed for PCDD/PCDF congenerstiermarket basket collected each
year in 2001, 2002, 2003 and 2004. Collection weal site for each market basket analyzed
are listed in Table 1.

Table 1.
Collection year and sitefor FDA Total Diet Study market baskets analyzed by the Dioxin
Monitoring Program used for estimating PCDD/PCDF exposure

Collection Collection Site
Y ear
2001 Colorado Springs, Colorado; Oakland, CalifgrBjaokane, Washington
2002 Ventura County, California; San Jose, Califariviakima, Washington
2003 Albuquergque, New Mexico; Riverside-San BermavdCalifornia; SalemQrego
2004 Boston, Massachusetts; Syracuse, New Yorlsdeity, Pennsylvania

For estimating exposures, the average PCDD/PCDE€etration from TDS composite
samples analyzed between 2001 and 2004 was deggtfinneach TDS food. Results from
TDS foods analyzed in 2000 were not used for esitiga@&xposure due to elevated limit of
detections (LODs) in these samples. For each TI08, fihree sum TEQ values were
generated from the 17 PCDD/PCDF congeners measeftedting assignment of zero, half
the LOD, or LOD values for congener non-detects.

There were some differences in the foods selectéé tanalyzed between 2001 and 2004. In
addition, the TDS food list was updated in 2003iclvhiesulted in a number of changes to
the list (e.g., some foods were deleted, some fa@ie added). Overall, the majority of
foods were analyzed in all four years and the fgaar average concentrations were used in
the exposure calculations. For TDS foods analymexhly two or three years, the average of
the two or three analytical results was used faoutating exposure. For TDS foods
analyzed in only one year, a single analytical ltegas used for calculating exposure.

http://www.cfsan.fda.gov/~Ird/dioxee.ht 20/07/200:



US FDA/CFSAN- PCDD/PCDF Exposure Estimates from TDS Samples €ell... Pagina2 de8

To calculate exposure, PCDD/PCDF concentration flata TDS samples were linked to
consumption amounts for each TDS food, which aset@n results of the USDA's 1994-
1996, 1998 CSFII. In this survey, two days of canption records were collected from
approximately 20,000 individuals. Survey particiizareported detailed information about
the types and amounts of foods consumed; in ghhcgimately 6,000 different foods were
reported in the survey. In estimating the consuoampaimounts for TDS foods, two-day
average per-capita (total population) consumptimownts were calculated for each survey
food for the total US population and 14 age/sexgsulips. Since there are many more foods
reported in USDA's 1994-1996, 1998 CSFIl than aadyaed in the TDS, the survey foods
were grouped according to their similarity to T®ds, and the consumption amounts of
all foods in the group were then totaled to deavensumption amount for each TDS food.
These consumption amounts for each TDS food fdn e&the population groups are
collectively referred to as tHEDS diets

Exposures were calculated on a per-person baswagehen converted to a body-weight
basis per day by dividing the per-person exposurhé average body-weights reported in
the USDA's 1994-1996, 1998 CSFII. Daily exposuresanthen converted to a body-weight
basis per month by multiplying daily exposure by B0 obtain exposure estimates by food
category, each TDS food was assigned to one of tagd categories (dairy, eggs, fats, fish,
fruits/vegetables, meat, poultry, and other foods}] exposure was subtotaled for each
category. Three possible exposure estimates welrgied reflecting assignment of zero,
half the LOD, or LOD values for congener non-detgathich is the approach commonly
used when reporting results for dioxin-like compdsias well as other contaminants

(Tables 2-4%.4) In our study, the majority of TDS foods analyzeer&vfound to contain a
large number of congener non-detects. Assignmenbifdetects to zero, half the LOD or
the LOD may have a large effect on estimates of BBICDF concentration in foods found
to contain a large number of congener non-detextsassmall effect on estimates of
PCDD/PCDF concentration in foods found to contasmell number of congener non-
detects. Moreover, assuming that non-detects dxgliaihe LOD or the LOD may
overestimate PCDD/PCDF concentration in foods thotmbe low in PCDD/PCDFs (e.g.,
grains, legumes, fruits, vegetables). Since thesds are consumed in substantial quantities,
such assumptions about non-detects may resultarestrmates of PCDD/PCDF exposure.

Table 2.
Dietary PCDD/PCDF Exposure Estimate (pg WHO-TEQkgy weight/month)
by Food Category from TDS Foods Collected in 20004(Based on PCDD/PCDF

Concentration Assuming ND = 6)2.'3

Age-Sex Group

Food All Infants | Children | Children | Children | Girls | Boys | Women

Category Groups| 6-11 2years | 6years | 10years| 14- 14- 25-30

months 16 16 years

years|years

Dairy 1.5 6.0 7.4 5.0 3.4 1.2 1 1.9 1.0
foods and
mixtures

Eggsand 0.1 0.3 0.5 0.2 0.2 0.1] 01 0.1
mixtures
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Fats, oils 0.2 0.1 0.3 0.3 0.1 0.1 ] 0.1 0.1
and
mixtures
Fish and 0.9 0.2 0.9 0.8 0.5 06 | 0.6 0.8
mixtures
Fruits, 0.5 1.5 1.3 0.7 0.5 03] 0.3 0.3
vegetables
and
mixtures
M eat and 4.5 2.4 9.2 7.5 5.4 35| 46 2.6
mixtures
Poultry 0.2 0.6 0.4 0.3 0.3 02 ] 0.2 0.2
and
mixtures
Other 1.8 1.7 3.5 3.6 2.7 19| 29 15
foods and
mixtures?
Total 9.6 12.8 23.5 18.5 13.1 7.8 | 10.7 6.6
Table 2.
(Continued)
Age-Sex Group
Food Men | Women | Men | Women | Men | Women | Men
Category 25- 40-45 40- 60-65 60- >70 >70
30 years 45 years 65 years |years
years years years

Dairy 1.0 0.8 1.1 0.7 0.8 0.8 1.1
foods and

mixtures

Eggsand 0.2 0.1 0.1 0.1 0.2 0.1 0.1

mixtures

Fats, oils 0.1 0.1 0.1 0.1 0.2 0.1 0.2

and

mixtures

Fish and 0.4 0.7 0.7 1.1 1.1 0.9 1.0

mixtures

Fruits, 0.3 0.4 0.4 0.4 0.4 0.5 0.5
vegetables

and

mixtures

Meat and | 4.3 3.1 4.1 2.5 3.7 2.3 3.1
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mixtures

Poultry 0.2 0.2 0.3 0.2 0.2 0.2
and
mixtures

0.2

Other 1.9 1.2 1.2 0.7 0.9 0.7

foods and

mixtures?

0.8

Total 8.4 6.6 7.9 5.7 7.4 5.6

7.1

1PCDD/PCDF concentrations from U.S. Food and Drugistration Total
Diet Study (2001, 2002, 2003, 2004).

2Food Consumption based on the USDA 1994-1996, Ta88inuing Survey
of Food Intake by Individuals.

3Abbreviations: PCDD, polychlorinated dibenpagioxin; PCDF,
polychlorinated dibenzofuran; WHO, World Health @nization; TEQ,
Toxicity Equivalents; ND, Non-detects

4Grains and mixtures, legumes and mixtures, beveré@mber than milk and
juice), candy.

Table3.

Pégina4 de8

Dietary PCDD/PCDF Exposure Estimate (pg WHO-TEQkgy weight/month)
by Food Category from TDS Foods Collected in 20004

(Based on PCDD/PCDF Concentration Assuming ND = thal LOD).1’2’3

Age-Sex Group

Food All Infants | Children | Children | Children | Girls | Boys | Women
Category Groups| 6-11 2years | 6years | 10years| 14- 14- 25-30

months 16 16 years

years|years
Dairy 2.3 15.6 10.6 7.5 5.1 1.8 | 2.9 15
foods and
mixtures
Eggsand 0.3 0.5 0.9 0.5 0.3 0.2 ] 0.2 0.2
mixtures
Fats, oils 0.3 0.1 0.3 0.4 0.2 01| 0.2 0.2
and
mixtures
Fish and 1.1 0.3 1.1 0.9 0.7 0.7 | 0.7 0.9
mixtures
Fruits, 1.7 6.1 4.7 2.7 2.0 1.2 |1 1.3 1.3
vegetables
and
mixtures
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M eat and 4.5 2.8 10.5 8.7 6.2 4.1 5.3 3.1
mixtures
Poultry 0.5 1.6 0.9 0.7 0.6 04 1] 04 0.4
and
mixtures
Other 7.0 4.6 10.7 10.2 8.2 7.0 9.1 6.1
foods and
mixtures?
Total 18.2 31.6 39.6 31.5 23.2 15.5| 20.0 13.6
Table 3.
(Continued)
Age-Sex Group

Food Men | Women | Men | Women | Men | Women | Men
Categor y 25- 40-45 40- 60-65 60- >70 >70

30 years 45 years 65 years |years

years years years
Dairy 1.4 1.3 1.6 1.2 1.3 1.4 1.7
foods and
mixtures
Eggsand 0.3 0.2 0.2 0.2 0.3 0.2 0.2
mixtures
Fats, oils 0.2 0.2 0.2 0.2 0.2 0.2 0.2
and
mixtures
Fish and 0.6 0.8 0.8 1.2 1.3 1.1 1.2
mixtures
Fruits, 1.2 1.4 1.3 1.5 15 1.7 1.9
vegetables
and
mixtures
M eat and 5.0 3.5 4.7 2.8 4.2 2.7 3.6
mixtures
Poultry 0.4 0.4 0.5 0.3 0.3 0.4 0.4
and
mixtures
Other 7.2 55 5.6 3.8 3.8 3.4 3.7
foods and
mixtures?
Total 16.3 13.3 14.9 11.3 12.8 11.1 13.0
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1PCDD/PCDF concentrations from U.S. Food and Drugistration Total
Diet Study (2001, 2002, 2003, 2004).

2Food Consumption based on the USDA 1994-1996, Ca98inuing Survey
of Food Intake by Individuals.

3Abbreviations: PCDD, polychlorinated dibenpagioxin; PCDF,
polychlorinated dibenzofuran; WHO, World Health @nization; TEQ,
Toxicity Equivalents; ND, Non-detects; LOD, Limit Detection

4Grains and mixtures, legumes and mixtures, bever@mher than milk and
juice), candy.

Table4.

Pégina6 de8

Dietary PCDD/PCDF Exposure Estimate (pg WHO-TEQikgy weight/month)

by Food Category from TDS Foods Collected in 20004
(Based on PCDD/PCDF Concentration Assuming ND = D.é@’3

Age-Sex Group

Food All Infants | Children | Children | Children | Girls | Boys | Women
Category | Groups| 6-11 2years | 6years | 10years| 14- 14- 25-30

months 16 16 years

years|years
Dairy 3.1 25.3 13.7 9.9 6.8 24 | 3.8 2.0
foods and
mixtures
Eggsand 0.4 0.7 1.3 0.7 0.5 0.2 ] 0.3 0.3
mixtures
Fats, oils 0.3 0.1 0.4 0.5 0.3 0.2 ] 0.2 0.2
and
mixtures
Fish and 1.2 0.3 1.3 1.1 0.8 0.8 | 0.8 1.1
mixtures
Fruits, 3.0 10.7 8.0 4.7 34 22| 2.3 2.2
vegetables
and
mixtures
M eat and 5.9 3.3 11.8 9.9 7.0 46 | 6.0 3.6
mixtures
Poultry 0.8 2.5 1.4 1.1 0.8 0.6 | 0.6 0.6
and
mixtures
Other 12.2 7.5 17.9 16.8 13.7 12.1| 15.2| 10.7
foods and
mixtures?
Total 26.8 50.4 55.8 44.6 33.3 23.21 29.3| 20.7
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Table4.

(Continued)

Age-Sex Group
Food Men | Women | Men | Women | Men | Women | Men
Category | 25- 40-45 | 40- 60-65 60- >70 >70

30 years 45 years 65 years |years
years years years

Dairy 1.9 1.8 2.1 1.6 1.7 2.0 2.4
foods and
mixtures
Eggsand 0.4 0.2 0.3 0.3 0.4 0.3 0.3
mixtures
Fats, oils 0.2 0.3 0.3 0.2 0.3 0.2 0.3
and
mixtures
Fish and 0.7 1.0 0.9 1.4 1.4 1.2 1.5
mixtures
Fruits, 2.1 2.4 2.2 2.7 2.6 3.0 3.2
vegetables
and
mixtures
Meat and | 5.8 4.0 5.4 3.2 4.8 3.0 4.1
mixtures
Poultry 0.7 0.7 0.8 0.5 0.5 0.6 0.6
and
mixtures
Other 12.4 9.8 10.0 7.0 6.8 6.1 6.5
foods and
mixtures?
Total 242| 200 | 220| 169 | 185| 165 | 18.8

1PCDD/PCDF concentrations from U.S. Food and Drughiistration Total
Diet Study (2001, 2002, 2003, 2004).

2Food Consumption based on the USDA 1994-1996, Ta88inuing Survey
of Food Intake by Individuals.

3Abbreviations: PCDD, polychlorinated dibenpadioxin; PCDF,
polychlorinated dibenzofuran; WHO, World Health @ngzation; TEQ,
Toxicity Equivalents; ND, Non-detects; LOD, Limit Detection

4Grains and mixtures, legumes and mixtures, bever@mher than milk and
juice), candy.

To obtain more general information on dioxin, §aeestions and Answers about Dioxin
The Interagency Working Group on Dioxin (IWG) pregrhithe questions and answers. The
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Dioxin IWG is composed of U.S. federal agencies #ulress health, food, the environment
and are working together to ensure a coordinateerft approach to issues related to
dioxin-like compounds.
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Notes

(@ In 2001, the Joint FAO/WHO Expert Committee on Fadditives (JECFA) established a
Provisional Tolerable Monthly Intake (PTMI) of 7§ pVHO-TEQ/kg body weight/month for
PCDDs/PCDFs and dioxin-like polychlorinated biphsr{pL-PCBs) (JECFA 2001). Dietary
exposure estimates found in Tables 2-4 include PE€&ia PCDFs but not DL-PCBs.
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