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Comments on the Petroleum Coke Grouping and Test Plan

The two substances listed for grouping in the petroleum coke test plan are petroleum coke
(“green coke”) and calcined petroleum coke.   Both of these products are solid, nearly
pure carbon products resulting from petroleum processing and refining.  The primary
difference between the two products is that calcined petroleum coke is simply green coke
that undergoes a secondary processing step to remove the few hydrocarbons that remain
in the raw product.

Comments on the Grouping of Petroleum Coke

Chemically, petroleum coke and calcined petroleum coke are very similar.  They are
almost pure carbon (> 90 %), with trace amounts of hydrocarbons trapped into their
structure.   It is quite sensible that these two substances are grouped.  However, the
composition of petroleum coke is also quite similar to many other commonly used
industrial materials, some of which are included on the list of HPV substances.  These
compounds are essentially highly polymerized carbon, with a minimal amount of
associated hydrocarbons.   Specifically:

• Coal, anthracite, calcined (CAS #68187597)
• Coke, (coal) (CAS #65996772)

are appropriate to include in the petroleum coke group, to create a larger coke group.
These two substances are also essentially pure carbon, with minor amounts of other
hydrocarbons present.   Other commonly used industrial substances that may have data
applicable to the petroleum coke group include carbon black, uncalcined anthracite coal,
other coal, activated carbon, charcoal, thermal black, and graphite.  All these compounds
are characterized by high carbon contents (> 90%), low hydrocarbon content, low
aqueous solubility, and they all have generally low levels of commonly identified toxic
compounds.

While the petroleum coke group provides a starting point for using a smaller set of tests
to characterize a larger set of compounds, the short list of compounds in the group
demonstrates the problem of a single industry sponsoring the grouping of compounds.
Often, that industry may not include compounds from other industries that may be
appropriate.  In this case, API has not included compounds that are a product of coal
mining that have extensive industrial uses in the steel industry.   To minimize overall
testing cost (both in dollars and in animal suffering), it is critical that cooperation among
industries takes place to make the HPV chemical groupings inclusive of all specific
compounds that are relevant to each group.

Comments on the Petroleum Coke Test Plan

The Petroleum Coke Test Plan generally does a good job of using existing data, with the
proposed tests being the testing for aquatic toxicity to daphnia and algae, terrestrial
toxicity to earthworms, and reproductive/developmental effects.  We strongly disagree
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that the reproductive/developmental test is necessary and appropriate, as petroleum
coke is a well-characterized substance and abundant data exist on many analogous
compounds.  All evidence indicates that these tests will not demonstrate any unique
effect and any toxicity may simply be a result of low-level hydrocarbons in the coke that
may affect results.

Previous toxicity testing (acute toxicity and repeat dose toxicity studies) shows that
petroleum coke behaves simply as organic carbon, with no other side effects, which is not
surprising, as petroleum coke is basically just carbon.  In addition, there are extensive
existing epidemiological and toxicological studies on workers dealing with petroleum
coke and other analogous substances from petroleum coker facilities1, carbon black
operations2,3, and coal coke dust4.

Toxicity from petroleum coke will be a function of two factors:

1. Toxicity due to the composition of bioavailable chemicals in the coke.
2. Toxicity due to the physical nature of fine coke particles.

For petroleum coke to pose a reproductive hazard, it must be absorbed and circulate in
the body to affect reproductive organs.  Previous studies show that petroleum coke
behaves similarly to other fine grained dust particles and will not be physically absorbed.
Therefore the physical characteristics of the dust would not be an issue in reproductive
toxicity.  The potential for chemical reproductive effects would simply be due to trace
chemicals found in petroleum coke, especially the uncalcined version that may have a
higher hydrocarbon content.  Fortunately, there is already an extensive database on the
chemical and toxicological profiles on the sorts of potentially toxic hydrocarbon
compounds that would be found in the petroleum coke, including polyaromatic
hydrocarbons 1,5,6, and general petroleum compounds7.
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We urge that before conducting any animal-based toxicity testing, API characterize the
trace constituents of petroleum coke, to ensure that no known compounds with
reproductive effects are present.  If they are present, their concentration in the coke
should be characterized and their potential toxic effect evaluated through risk assessment.
In addition, the current workplace exposure data concerning petroleum coke and other
carbonaceous substances can be used to further constrain the potential for reproductive
health effects.  This data, combined with existing toxicological data that show the
relatively inert characteristics of the coke and similar carbonaceous substances, should be
enough to demonstrate that no compounds with reproductive effects will be absorbed
from petroleum coke, and that inhalation testing to evaluate potential reproductive and
developmental effects is unnecessary.

Lastly, as an additional note, we question why tests for terrestrial toxicity have been
included in this test plan.  Point no. 4 of the October 14, 1999, letter specifically excludes
terrestrial toxicity testing from the HPV Challenge program because the accompanying
detailed environmental exposure assessments required by the OECD are not required in
the HPV program.  The SIDS protocol for toxicity to terrestrial organisms testing
includes the OECD Test Guideline 207, which API states it plans to conduct.

Conclusions

The petroleum coke group provides a good start for grouping several compounds and
using existing data to minimize testing.  However, the following issues need to be
addressed:

1. The group is not broad enough, and should also include coal coke, and calcined
anthracite coal.

2. The lack of other substances in the petroleum coke group points to an important flaw
in the existing program, namely that cross-industry grouping is not being done.  This
will result in redundant testing.

3. Further chemical characterization of trace constituents in petroleum coke and
application of existing toxicity testing, workplace exposure, and analog compound
data are adequate to characterize the potential reproductive effects of petroleum coke.
Additional testing for reproductive toxicity is unwarranted and unnecessary.


