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As requested by SRRD, upper bound estimates of carcinogenic
risk for hexachlorobenzene (HCB) and pentachlorobenzene (PCB)
resulting from use of the fungicide pentachloronitrobenzene
(PCNB) were calculated using the Dietary Risk Evaluation System
(DRES} . ~ Anticipated residues from CBRS and percent crop treated
information from BEAD were included in the analyses. 4

Background

Concern was raised about carcinogenic risk from
pentachlorobenzene (PCB) and hexachlorobenzene (HCB), two
impurities of PCNB, in a S. Schaible memo to S. Stanton dated
5/13/91, which addressed a Section 18 Specific Exemption Use of
PCNB on potatoes in Washington. In that memo, the combined
cancer risk of these two 1mpur1t1es through the proposed use on
potatoes and resulting residues in meat and milk was found to be
2 x 1073, though 100 percent crop treated was assumed for all
commodities in the analysis. Prior to the 5/13/91 ana1y51s, risk
assessments for PCNB had only considered HCB residues in addition
to PCNB; the 5/13/91 analysis used residue levels supplied by
CBRS (D. McNeilly memo dated 4/23/91) for HCB and PCB combined.

Since that analysis, CBRS has generated anticipated residue
estimates for PCNB, HCB, and PCB residues resulting from use of
PCNB on those commodltles for which tolerances exist (D. McNeilly
memos dated 1/10/92 and 3/3/93). Refinement in the percent of
crop treated information for PCNB has also been calculated by
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BEAD and supplied in twe S. Smearman memos dated 9/10/91 (PQUA)
and 8/7/92. In addition, Toxicology Branch I of HED released a
memoc (K. Baetcke to W. Smith, 8/21/92) stating that "based on the
similarities of the chemical structures and toxicities of HCB and
PCB, it is reasonable to assume that the carcinogenic potential
of PCB is probably comparable to [that of] HCB". Based on this
memo, the Q% for HCB was applied to PCB so that carcinogenic risk
through the diet from PCB could be calculated.

These refinements in residue and percent of crop treated
information, as well as the conditional Q* for PCB, were
incorporated into two DRES carcinogenic risk assessments
calculating upper bound cancer risk from the impurities in PCNB.
Carcinogenicity is the endpoint we are most concerned about with
these chemicals.

Toxicological Endpoints

1. Chronic Non-Cancer: The toxicological endpoint we are most
concerned with in this analysis is cancer. However, chronic
exposure and risk related to endpoints other than cancer was
considered for PCNB and HCB. Since no RfD has been established
for PCB, chronic risk from this chemical was not calculated.

Exposure from PCNB and its metabolites was compared to a
reference dose (RfD) of 0.003 mg/kg body weight/day, based on a
No Observed Effect Level (NOEL) of 0.75 mg/kg bwt/day and an
uncertainty factor of 300. This NOEL was taken from a two year
feeding study in dogs which demonstrated as effects cholestatic
hepatitis and secondary bile nephrosis. This RfD has been
approved by both HED (3/17/87) and the Agency (4/15/87).

Exposure from HCB was compared to a RfD of 0.0008 mg/kg
bwt/day, based on a NOEL of 0.08 mg/kg bwt/day and an uncertalnty
factor of 100. The NOEL was taken from a 130 wk feeding study in
rats which demonstrated hepatic centrilobular basophilic
chromogenesis as an effect. This RfD has also been approved by
both HED (5/5/88) and the Agency (5/26/88).

2. Carcinogenicity: PCNB is classified as a Group C possible
human carcinogen with quantification of carcinogenic potency
inappropriate at this time (HED Cancer Peer Review Document, P.
Hurley and E. Rinde to R. Taylor and S. Cerrelli, 12/18/92) HCB
has been classified as a Group B2 probable human carcinogen w1th
an upper bound carcinogenic potency factor of 1.7 (mg/kg/day)

As was mentioned before, Toxicology Branch I of HED has
stated that it is reasonable to assume that the carcinogenic
potential of PCB is probably comparable to HCB. However, in K.
Baetcke's memo, there is a caveat to this statement pointing out
that there is insufficient data presently available in house on
the metabolism of HCB to make a valid comparison between HCB and
PCB. - In the absence of this data and for the purpose of
estimating the possible carcinogenic risk attributable to PCB
residues resulting from use of PCNB, the upper bound potency
factor (Q,*) for HCB of 1.7 is being assumed for PCB in this
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analysis. It should be emphasized that this Q* for PCB is not
based on data from a two year bioassay for PCB, but is basically
an interim Q% until such data is supplied, reviewed, and found
acceptable.

Since quantification of upper bound carcinogenic potency for
PCNB is considered inappropriate at this time, quantifiable
cancer risk from the use of PCNB on the crops included in this
analysis is assumed only to come from HCB and PCB.

Residue Information

Food uses evaluated in this analysis were the published
tolerances listed in 40 CFR 180.291, interim tolerances for PCNB
and its metabolites listed in 40 CFR 180.319, and secondary
residues of PCNB, HCB, and PCB in meat, milk, poultry, and eggs
resulting from livestock consumption of PCNB-treated feed items.

The interim tolerances included in the analysis were
established in 1972, but no date of expiration was designated and
use of PCNB has continued on many of these crops. It is expected
that this anomaly will be addressed and corrected through the
reregistration of PCNB. However, reregistration of this chemical
is not scheduled to come up in fiscal years 1993 or 1994.

Apparently the reason PCNB tolerances do not exist for
livestock commodities (meat, milk, poultry, and eggs) is that
most of the commodities which could potentially be used as feed
items have interim instead of permanent tolerances. Of the
commodities having permanent or interim tolerances, detectable
residues of PCNB are generally found only in potatoes and
peanuts. To the extent that either of these items is fed to
livestock, residues of HCB and PCB will be in the fat (personal
communication with Bart Suhre, 3/24/93). It is expected that
tolerances for livestock commodities will be required as part of
the reregistration process (personal communication, W. Smith,
3/19/93). '

There are no published tolerances for either HCB or PCB on
any of the commodities included in these analyses. Anticipated
residues (ARs) for PCNB, HCB, and PCB were supplied by CBRS in a
D. McNeilly memo dated 1/10/92. Residues were calculated from
field trial data generated by the registrants for reregistration
purposes. ARs were supplied in the memo for the following
commodities: beans, broccoli, brussel sprouts, cabbage,
cauliflower, garlic, peppers, potatoes, tomatoes, collards, kale,
mustard greens, peanuts, and cottonseed. Secondary residues in
meat, milk, poultry, and eggs were also supplied in this memo.
An anticipated residue value of 0.008 ppm for PCNB in garlic was
used in the analyses instead of the residue value of 0.14 ppm
given in the McNeilly memo (which was based on surrogate potato
data); the 0.008 ppm value was taken from a B. Cropp-Kohlligian
memo dated 5/12/92 addressing an addendum to the PCNB label for
garlic. DRES default concentration factors for tomato and potato
processed products were turned off because residues (PCNB, HCB,
and PCB) are not expected to concentrate in the processed food
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items of these commodities (D. McNeilly, 1/10/92).

There was some question of whether to include the commodity
bananas in the DRES analyses. It appears that this use has been
dropped from most if not all of the PCNB labels (personal
communication, D. McNeilly, 5/11/92), and anticipated residues
for bananas were not included in the 1/10/92 CBRS memo. However,
it is the normal practice of this section to include in chronic
analyses all uses for which published tolerances exist; for
bananas especially, there is the possibility that imported
bananas containing residues of PCNB and its impurities may exist
in the food supply. At the request of DRES, CBRS supplied ARs
for residues of PCNB, HCB, and PCB in bananas in a D. McNeilly
memo dated 3/3/93. Percent of crop treated information for
bananas was not requested; the DRES default value of 100% crop
treated was assumed.

At the recommendation of CBRS (D. McNeilly, 3/3/93), an AR
of 0.14 ppm for PCNB in potatoes was used in the chronic analysis
for PCNB, despite the fact that the tolerance for potatoes exists
at 0.1 ppm. Data submitted separately from two different
‘manufacturers of PCNB support this value, and one manufacturer
has voluntarily dropped its registration on potatoes from the
label based on these findings. It is acknowledged that the
tolerance on potatoes needs to be revised upwards to reflect this
new data, and that unless such a new tolerance is approved,
potatoes containing over tolerance residues are in violation of
‘the law and are sUbject to seizure by the FDA. Since upper bound
cancer risks were not calculated for PCNB, the use of this
tolerance exceeding AR does not affect cancer risk assessments.
Incremental risk posed by using 0.14 ppm value as opposed to the
tolerance in the chronic analysis is negligible.

Data were not reported to CBRS for PCB residues in poultry
fat and therefore no anticipated residues were generated. So
that exposure and risk from PCB residues in poultry fat would be
considered in the analysis, a ratio of HCB residues to PCB
residues in cattle fat was derived using the values listed in
Table 1 of D. McNeilly's memo dated 1/10/92. The value for HCB
residues in poultry fat was multiplied by this ratio to get a
theoretical residue value of 0.0002 ppm for PCB in poultry fat

(this method at the suggestion of D. McNeilly, personal
communication, 10/27/92).

Percent crop treated information used in this analysis was
supplied by the Biological and Economic Analysis Division (BEAD)
in two S. Smearman memos dated 9/10/91 and 8/7/92. - Where a range
of values was given, the upper end of the range was used in the
analysis.

Summaries of the residue information uses in the analyses of
PCNB, HCB, and PCB are attached as Tables 1A, 1B, and 1C,
respectively.



Exposure Analyvsis

The DRES chronic exposure analyses for PCNB, HCB, and PCB
used tolerance level residues and 100 percent crop treated to
estimate the Theoretical Maximum Residue Contributions (TMRCs)
for the overall U.S. population and 22 DRES population subgroups.
Anticipated residues and refined percent crop treated information
were used to calculate the Anticipated Residue Contributions
(ARCs) for those same DRES population groups. The ARC is
considered the more accurate estimate of exposure.

The ARC for the overall U.S. population from all uses of
PCNB is 0.000010 mg/kg bwt/day, which represents less than 0.4%
of the RfD. The subgroup most highly exposed, non-nursing
infants less than one year old, has an ARC of 0.000032 mg/kg
bwt/day, or 1.1% of the RfD. Based on these exposure and risk
values, it appears that chronic risk is minimal.

The ARC for the overall U.S. population from HCB residues
resulting from use of PCNB is 0.000002 mg/kg bwt/day, which
represents 0.25% of the RfD for HCB. Non-nursing infants less
than one year old (the subgroup having the highest dietary
exposure to HCB) have an ARC of 0.000005 mg/kg bwt/day, or 0.6%
of the RfD; none of the subgroups has an exposure which exceeds
one percent of the RfD for HCB. Based on these estimates, it
would appear that chronic dietary risk from HCB is minimal. The
TMRCs, ARCs, and their representations as percentages of the RfD
for PCNB and HCB are attached as Tables 2A (PCNB) and 2B (HCB).

There is not presently an RfD for PCB and chronic risk from
PCB for an endpoint other than carcinogenicity was not calculated
as part of these analyses. Given that the residue values for PCB

- are roughly similar to those for HCB and that consumption values

are the same, exposure to PCB would be in the same range as HCB
exposure. Since it is very unlikely that an RfD for PCB would be
much lower than that of HCB, chronic risk from PCB would also
probably be minimal if it were able to be calculated.

Carcinogenic Risk

The upper bound carcinogenic risk for HCB and PCB was
calculated for the overall U.S. population using the following
relationship: <

Upper Bound Cancer Risk = Dietary Exposure (ARC) x Q*

An upper -bound potency factor of 1.7 (mg/kg/day)'1 and a 70 year
lifetime exposure were assumed in the calculation of the upper
bound carcinogenic risk for both impurities. The major
contributors of risk by commodity from each chemical are listed
in the table on the next page. Because there is some question as
to whether bananas should or should not be included in the DRES
analyses, total upper bound cancer risk from HCB and PCB was
reported both including and excluding cancer risk from bananas.



Upper Bound Estimates of Cancer Risk for HCB and PCB by Commodity

Commodity ‘ HCB . PCB
Bananas 9.8 E~7 3.9 E-6
Tomatoes 4.1 E-7 5.4 E-7
" Potatoes 1.3 E=-7 5.4 E-7

Peanuts 2.9 E-8 1.7 E=-7
Beans 1.2 E-7 8.7 E-8
Meat 1.8 E-7 1.1 B-7
Milk 1.8 E-7 1.8 E-7
Poultry and Eggs 1.4 E-6 1.6 E=7
Other 3.4 E-8 3.7 E-8
Total*

- with bananas 3.41 E-6 5.73 E-6

- without bananas 2.44 E-6 1.81 E-6

* due to rounding error, individual risks from commodities may
not add up to the total risks for HCB and PCB
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The individual upper bound cancer risks for both HCB and PCB
either exceed or fall within the range of 10°%, the value the
Agency generally considers negligible, depending on whether risks
from bananas are included or not. With the exception of bananas,
these cancer risks reflect refinements in both the residue and
percent of crop treated information.. There is possible

variability in the risk estimates introduced through the various

translations of the residue data to the DRES files for these
chemicals (e.g., the derived AR for PCB residues in "poultry,
fat"). :

Cancer risks for HCB and PCB residues on bananas are
probably overestimated due to the assumption that all bananas are
treated with PCNB (and thus stand the chance of having HCB and

PCB residues on them). Any potential exposure to these chemicals -

would have to come from imported bananas since PCNB is not
registered for use on bananas in the United States. To the
extent that all bananas are not imported and that all imported
bananas are not treated with PCNB, it is likely that cancer risks
for bananas are overestimates. FDA monitoring data over the past
several years have not detected PCNB or HCB residues in bananas
sampled (W.Smith memorandum, 1/22/93). ,

It should be noted that there is uncertainty surrounding the
risk numbers for livestock commodities (meat, milk, poultry, and
eggs). According to CBRS (McNeilly memo, 1/10/92), of the feed
items listed in Table 39 (pp. 57-8), only peanut meal and
cottonseed o0il are likely to be used as feed items at the
national level. Since Uniroyal residue data for both of these
commodities were generated by Craven Laboratories (and therefore
not usable for risk assessment) and Amvac data were likewise
unsuitable, potato residue data were chosen by CBRS to derive
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meat and milk ARs. Potatoes are not likely to be fed to
livestock on the national level, and it is therefore unclear how
accurate cancer risk estimates are for livestock commodities
calculated using ARs based on a diet of potatoes. Though CBRS is
not able to calculate ARs based on a likely dietary burden of
peanut meal and cottonseed o0il, CBRS supports the anticipated
residues generated from the potato data as the best values to use
in the absence of better data. -Given that cancer risk from meat,
milk, poultry and eggs accounts for a significant portion of the-
total risk, especially from HCB (1.7 x 10°® for HCB, 4.5 x 107¢"
for PCB), the assumptions used in coming up with these
anticipated residues should be noted.

The tolerances for PCNB on potatoes and tomatoes are
included in a recent list of pesticide uses which have no
established §409 tolerances, but have data suggesting that
residues in a processed food (in this case, wet and dry pomace of
-potatoes and tomatoes) may concentrate above the established §408
tolerances (press release, Feb. 2, 1993; EPA Docket # OPP-
260053). As such, they are potentially subject to revocation,
should EPA be held to a strict interpretation of the Delaney
clause. If these tolerances were revoked, the aforementloned
cancer risks would be decreased by at least 5.4 x 107 for HCB
and by 1.1 x 10°® for PCB. Cancer risk from livestock
commodities would not be affected on a national level from these
revocations, since neither tomatoes nor potatoes are likely to be
used as feed items on a national level (McNeilly, 1/10/92).

Given the similarities in the chemical structures and
toxicities of HCB and PCB, it is possible that cancer risks from
these two impurities are additive. This is a question to be
posed to the Toxicology Branches of HED, but assuming add1t1v1ty,
the upper bound cancer risk from HCB and PCB together is
9.15 x 10 including risk from bananas and 4.25 x 107% excluding
risk from bananas. ,

Carcinogenic risks by commodity for HCB and PCB are attached
as Tables 3A (HCB) and 3B (PCB).

Because there were so many unusual assumptions that affect
these cancer risk assessments, the more important ones are
summarized as follows:

1. PCB is assumed to have comparable carcinogenic
potential to HCB and the same upper bound potency
factor.

2. There are nc tolerances for HCB or PCB, but residues

-are expected in some commodities. '

3. PCNB residues in potatoes were found to be over

tolerance; these higher residues were used in the risk
assessment instead of the tolerance.

4., Meat, milk, and poultry residue estimates are based on
(over tolerance) potato residues, percent crop treated,
and percent of potatoes in the animals' diet, even
though potatoes are not expected to be consumed (on a
national scale) by these animals.
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5. Potato and tomato tolerances may be revoked due to
Delaney issues.

6. Possible accumulation of HCB in soil, with consequently
higher residues in crops, has not been taken into

account in this analysis.
7. All bananas are assumed to be treated with PCNB; though

its use on bananas is not allowed in the U.S., PCNB may
be applled in other countries who export bananas to the
U.S. It is doubtful that this scenarlo represents 100
percent crop treated.

Attachments

cc: DRES, CBRS, Tox 1, W. Smith, RSB/RD, PM 25 (Taylor),
Caswell #s 640 and 477
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