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ABSTRACT

The U.S. Food and Drug Administration (FDA) has the responsibility under the Federal
Food, Drug, and Cosmetic Act (FD&C Act) [21 United States Code (U.S.C) 301 et seq.]

for assuring that the U.S. food supply is safe, sanitary, wholesome, and honestly labeled.
Toward that end, FDA exercises approval authority over substances permitted for use as food
additives. Substances that are generally recognized as safe (GRAS) are not subject to
regulation as food additives under the FD&C Act.

Partially hydrogenated oils (PHOs), such as partially hydrogenated soybean and cottonseed
oils, have been used in food for many years based on self-determinations by industry that
such use is GRAS. However, based on new scientific evidence establishing the health risks
associated with the consumption of trans fatty acids (also called trans fat), FDA has
determined that there is no longer a consensus among qualified scientific experts that
PHOs—which are the primary dietary source of industrially-produced trans fat—are safe for
human consumption either directly or as ingredients in other food products. FDA therefore is
issuing a declaratory order to revoke the GRAS status of PHOs for use in food, thus making
PHOs subject to regulation as food additives.

Under the FDA Order, food manufacturers would no longer be permitted to sell PHOs, either
directly or as ingredients in another food product, without prior FDA approval. Therefore, the
U.S. food industry would be reasonably expected to use oils and fats from other sources as
replacements for PHOs in all U.S. food products. One potential replacement would be palm
oil imported from sources outside the United States (most likely from Southeast Asia).

This impacts analysis has been prepared by the staff of the Oak Ridge National Laboratory
(ORNL) to assess and document the potential effects of the FDA Order on the environment
of the United States. The purpose of this report is to provide input to FDA regarding an FDA
determination as to whether the actions reasonably expected to result from the FDA Order
may have significant environmental effects that would require preparation of an
environmental impact statement or environmental assessment in accordance with FDA
regulations for implementing the National Environmental Policy Act of 1969 (42 U.S.C
4321, et seq.).

The analysis considers the effects of the FDA Order revoking the GRAS status of PHOs on
land use, water resources, air quality, waste management, transportation, and resources
energy. An economic analysis of impacts to agriculture is included. Impacts to other
environmental resources were judged to be either inconsequential or too local in nature to be
anticipated in this analysis. No projected environmental impacts in the U.S. were judged to
be significant.
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1. INTRODUCTION AND BACKGROUND

The U.S. Food and Drug Administration (FDA) has the responsibility under the Federal
Food, Drug, and Cosmetic Act (FD&C Act) [21 United States Code (U.S.C) 301 et seq.]
for ensuring that the U.S. food supply is safe, wholesome, sanitary, and properly labeled.
Toward that end, FDA exercises premarket approval authority over substances that are
food additives. Substances that are generally recognized as safe (GRAS) are not subject
to regulation as food additives under the FD&C Act.

Partially hydrogenated oils (PHOs), such
as partially hydrogenated soybean and
cottonseed oils, have been used in food for
many years. However, based on new
scientific evidence and the findings of
expert scientific panels establishing the
health risks associated with the
consumption of trans fatty acids
(hereinafter called trans fat), FDA has
determined that there is no longer a
consensus among qualified scientific
experts that PHOs—which are the primary
dietary source of industrially-produced
trans fat—are safe for human
consumption.

FDA is therefore preparing to issue a
declaratory order stating that PHOs are not
GRAS for use in human food.

1.1 WHATIS FDA’'s ACTION?

CHEMICAL HYDROGENATION

Chemical hydrogenation is the process by which
hydrogen atoms are added to unsaturated sites on
the carbon chains of fatty acids, in the presence of
catalysts, thereby reducing the number of double
bonds. “Partial hydrogenation” describes an
incomplete saturation of the double bonds, in which
some double bonds remain but may shift to a
different position along the carbon chain and alter
their configuration from cis to trans. The trans
arrangement of hydrogen atoms results in a
relatively straight configuration of the fatty acids
and increases the melting point, shelf life, and
flavor stability of the hydrogenated oil. Because of
these technical properties, PHOs have been used
by the food industry in such products as margarine,
shortening, and baked goods. The trans fatty acid
content of PHOs can vary from approximately 10 to
60 percent of the oil, depending on how the oil is
manufactured, with an average trans fatty acid
content of 25 to 45 percent of the oil (Tarrago-Trani
et al. 2006).

FDA is issuing a declaratory order stating that PHOs are not GRAS for use in human food.
Thus PHOs, and food bearing or containing PHOs, introduced or delivered for introduction
into interstate commerce in the United States on or after the effective date of the order will be
adulterated under Section 402(a)(2)(C) of the FD&C Act unless the use of the PHOs is
otherwise authorized (Action). Although all refined edible oils contain some trans fat as an
unintentional byproduct of their manufacturing process, trans fats are an integral component
of PHOs and are purposely produced in these oils to affect the properties of the oil and the
characteristics of the food to which they are added. In addition, trans fat occurs naturally in
meat and dairy products from ruminant animals; hence, naturally-occurring trans fat is
unavoidable in ordinary, non-vegan diets.
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Implementation of the Action is expected to result in the food industry using alternative
ingredients as replacements for PHOs in U.S. food products. While FDA is determining that
PHOs are not GRAS for use in human food, it is not mandating the specific replacement
ingredients that may be used.

Data collected by FDA in 2009 and 2010 show that many foods (e.g., frozen potato products,
most frozen breaded products) have been reformulated to remove PHOs (Doell et al. 2012).
However, several foods made with PHOs remained on the market in 2012. These products
fall into one of two categories:

e Foods for which consumers have the choice of an alternative containing lower levels of
trans fat. These foods include cookies, baked goods, microwave popcorn, frozen pizza,
frozen pies, and shortening.

e Foods for which consumers have limited or no choice of an alternative containing a lower
level of trans fat. These foods include refrigerated biscuits, ready-to-use frostings, and
stick margarine.

On November 8, 2013, FDA published a notice in the Federal Register and requested
comments and scientific data and information on its tentative determination regarding the
GRAS status of PHOs (78 FR 67169). Food industry groups commenting on the November
2013 tentative determination reported that small amounts of PHOs are also used in various
flavoring agents, food coloring, and as stabilizing agents in foods.

1.2 WHY IS THIS IMPACTS ANALYSIS BEING PREPARED?

This analysis has been prepared by ORNL to assess and document the potential
environmental effects of the FDA Action. ORNL’s approach to the analysis of the impacts
of the Action is generally consistent with the National Environmental Policy Act (NEPA) of
1969 (42 U.S.C 4321, et seq.), the Council on Environmental Quality (CEQ) Regulations
implementing NEPA [40 Code of Federal Regulations (CFR) Parts 1500—-1508], and with
FDA regulations for implementing NEPA (21 CFR Part 25), except that it does not consider
the impacts of alternatives to the Action.

Under CEQ regulations at 40 CFR 1508.8, agencies are directed to consider both the direct
effects and the indirect effects of their proposed actions. Direct effects are those caused by
the Action and occur at the same time and place. Indirect effects are those caused by the
Action and are later in time or farther removed in distance, but are still reasonably
foreseeable. Indirect effects may include growth inducing effects and other effects related to
induced changes in the pattern of land use, population density or growth rate, and related
effects on air and water and other natural systems, including ecosystems. This report
analyzes primarily the indirect effects of the Action.




Impacts Analysis Regarding Partially Hydrogenated Oils

The following environmental concerns were identified in the comments received in response
to FDA’s November 8, 2013, Federal Register notice (78 FR 67169).

Commenters expressed concerns about the environmental impacts of substituting other fats
and oils for PHOs. They stated that FDA should identify the potential impacts of the
substitutes and replacements for PHOs and analyze the environmental consequences of those
replacements.

Some commenters expressed the opinion that FDA’s proposal may significantly affect the
quality of the human environment and, therefore, require preparation of an environmental
impact statement. The purpose of this report is to provide input to FDA regarding an FDA
determination as to whether the Action may have significant environmental effects that
would require preparation of an environmental impact statement or environmental
assessment in accordance with FDA regulations for implementing NEPA.

Specific concerns mentioned in the public comments included the following:

e Use of imported palm oil and other tropical oils to replace PHOs may result in tropical
rainforests being converted to palm oil plantations, thus contributing to the loss of
tropical rainforests, increased greenhouse gas emissions, and the loss of orangutans and
other endangered wildlife species that depend on the rainforests for habitat.

e Conversion of rainforests to palm oil plantations may adversely affect people who depend
on the rainforest for sustenance and may expose plantation workers to undesirable
working conditions.

e Increased use of imported palm oil as an alternative to PHOs may require trans-ocean
shipments over long distances in cargo ships that burn bunker fuel, which one commenter
described as “the most environmentally unfriendly fuel.” Increased use of dairy products
as an alternative to PHOs may increase environmental impacts from dairy farming, which
one commenter called “one of the most inefficient uses of farmland.”

As noted above, some commenters expressed concern that use of imported palm and other
tropical oils to replace PHOs may result in tropical rainforests in other countries being
converted to palm oil plantations, thus contributing to possible adverse effects such as
deforestation, greenhouse gas emissions, harm to threatened or endangered species, harm to
people who depend on rainforest for sustenance, and harm to plantation workers. Some of
these comments stated that FDA should consider these potential environmental impacts.

In this report, ORNL did not analyze potential environmental impacts resulting from the
possible sourcing of palm and other tropical oils in other countries because these are not
within the scope of FDA’s responsibilities under NEPA.

If persons in foreign countries take actions to produce palm oil or other tropical oils that have
potential adverse environmental effects in these foreign countries, such actions would be
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subject to the independent oversight and authority of the relevant foreign government and
would not be activities caused by FDA’s Action. Consequently, the Action would not be the
legally relevant “cause” of the potential adverse environmental impacts of these actions.
Therefore, such impacts would not be “effects” within the meaning of 40 CFR 1508.8 that
FDA would need to analyze. Because FDA would not consider the impacts of palm oil or
other tropical oil production in foreign countries in a NEPA document, the analysis of
activities in foreign countries is likewise beyond the scope of this analysis. FDA is
considering potential effects on the global commons, including impacts from trans-ocean
shipping of palm oil, in a separate document.

The issues raised by comments regarding potential impacts from domestic dairy farming are
addressed in the analysis that follows.

1.3 WHAT RESOURCE ISSUES ARE CONSIDERED IN THIS
DOCUMENT?

An interdisciplinary team of environmental scientists and analysts has performed this impact
analysis. The team has identified resources and topical areas, analyzed the Action against the
existing conditions, and determined the relevant beneficial and adverse effects to the human
environment associated with the Action. The areas of assessment in Section 2 of this analysis
include potential impacts to land use (Section 2.1); water resources (Section 2.2); air quality
(Section 2.3); waste management (Section 2.4); transportation (Section 2.5); and use of
energy and resources (Section 2.6). Cumulative impacts of the Action are also included
(Section 2.7).

This analysis considers the potential environmental impacts of the Action on the environment
in the United States and considers the potential impacts from increased importation of palm
and palm kernel oil (see Section 2.3). The potential for impacts in the United States from
increased use of dairy products is considered in Section 2.1.

1.4 WHAT RESOURCE ISSUES HAVE BEEN ELIMINATED FROM
DETAILED ANALYSIS?

The FDA considered the potential for impacts to the resource categories of infrastructure
(such as roads and bridges), ecological resources (including threatened and endangered
species), socioeconomic resources, environmental justice, cultural resources, aesthetic
resources, and the ambient noise environment, but eliminated these from detailed analysis.
While the implementation of the Action could affect the resource categories listed above, any
such impacts would be of a highly site-specific nature. It is unlikely that significant adverse
impacts would occur to these resource categories at the nation-wide level as a result of the
Action. Furthermore, it is difficult if not impossible to identify any site-specific impacts for
these resources that might be definitively affected by activities associated with the Action.
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For these reasons, and as explained in the following paragraphs, these resource categories are
not discussed further in this Impact Analysis..

While current farming and industrial activities could create impacts to existing infrastructure,
there would be no significant increase in the use of those infrastructure resources under the
Action; therefore, no incremental adverse impacts to such resources would be expected to
occur as a result of the Action.

The agricultural use of previously used farmland for growing crops in response to the Action
would not be expected to adversely affect ecological or cultural resources; however, such
resources could be discovered or adversely impacted during the clearing of any new
farmland. However, as discussed in Section 2.1, crops grown to replace PHOs would not be
expected to require the development of any new farmlands.

Agricultural activities in the United States primarily occur in rural areas characterized by low
population density and low ambient noise levels. Neither the aesthetic characteristics nor the
noise environment of those rural areas would be expected to be adversely impacted as a
result of the Action.

The FDA is considering the economic impacts of the Action in a separate analysis. The
action could affect local socioeconomic conditions in communities where oil crops are grown
or where oils and fats are processed, but local-scale changes cannot be identified in this
analysis. Because, as documented in Appendix A of this report, the Action is expected to
result in little or no change in the overall mix of U.S. agricultural production, no changes in
the U.S. agricultural workforce, including the utilization of migrant workers, would be
expected. No potential has been identified for the Action to adversely affect environmental
justice by creating disproportionately high and adverse impacts to minority or low-income
populations in the United States.
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2. ENVIRONMENTAL IMPACTS

This chapter describes the potential impacts that might reasonably result from implementing
the Action. Additionally, this chapter explains how those impacts are evaluated.

In order to analyze the indirect impacts that may occur as a result of the Action, FDA has
developed a scenario for replacement of PHOs. The following discussion outlines the
assumptions that were used to develop this scenario.

In response to the Action, the food industry would be reasonably expected to use alternative
ingredients as replacements for PHOs in U.S. food products. However, while FDA is
determining that PHOs are not GRAS for use in human food, it is not mandating the specific
replacement ingredients that may be used.

Appendix A to this report presents an agricultural analysis of potential replacements for
PHOs, considering the available options, economic costs, and potential impacts of
replacements. A detailed list of potential PHO substitutes and replacements can be found in
Table A-4 in Appendix A. The list of replacement ingredients includes: nontropical oils (such
as corn, cottonseed, peanut, and rapeseed oils), tropical oils (such as palm, palm kernel, and
coconut oils), animal fats (such as beef tallow, lard, and butter), and modified oilseed oils
(such as high-oleic soybean, sunflower, and canola oils; mid-oleic soybean and sunflower
oils; and low linolenic soybean and canola oils).

Additionally, in response to the Action, the U.S. food industry might alter its manufacturing
processes to develop new products with similar characteristics to PHOs. These revisions
might involve interesterification; modifications to the hydrogenation process; blending fully
hydrogenated oils or tropical oils with liquid vegetable oils; separating tropical oils into hard
fractions (for use in margarine and shortening, for example); and blending liquid and
solid/semi-solid feedstocks (e.g., palm kernel oil) together with a catalyst to produce fats
with different melting profiles and physical characteristics. Each of these PHO replacements
has its own set of disadvantages, including limitations in supply, excessive saturated fat
content, and/or price/cost.

It should be noted that the assumed implementation of any of the above changes or revisions
to current manufacturing processes or techniques would be highly speculative in regard to the
likelihood, as well as to the extent and environmental implications, of such changes.

The following scenario is evaluated in this Impacts Analysis. Because approximately 2.53
billion pounds (1.15 MMT) of PHOs are used annually in the United States (see Appendix
A), the quantity of PHOs that are to be replaced by alternative ingredients for the scenario is
also assumed to be 2.53 billion pounds (1.15 MMT).
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e Under the scenario developed by FDA, PHOs are assumed to be replaced by a
combination of fats and oils consisting of the following items and their percentages
(Bruns 2014):

High-oleic soybean oil — 25 percent

Fully hydrogenated vegetable oils — 10 percent

Interesterified fats — 10 percent

Lard and tallow — 9 percent '

High-oleic sunflower oil — 5 percent

Other soybean oil — 5 percent

Cottonseed oil — 2.5 percent

Canola oils — 2.5 percent

Butter — 1 percent

Palm oil — 30 percent

0O 0O 00O 0O 0O 0O O0O0OO0

For the purpose of analysis in this report, each of the PHO replacements in the above list is
assumed to be produced domestically, except for the palm oil, which is assumed to be
imported. The PHO replacements would require transport between producers, processors,
and consumers.

2.1 LAND USE

2.1.1 Overview

The oils and fats in U.S. food are almost entirely derived from agriculture (the exceptions

are oils obtained from fish and wild game). Overall, approximately 943 million acres

(382 million ha) of land in the United States (15.6 percent of the nation’s land area) is
currently in agricultural use (EPA 2013). Of this total, 330 million acres (134 million ha) are
used to grow crops (USDA/NASS 2014) and 613 million acres (248 million ha) are used for
livestock production (EPA 2013).

Soybean oil accounts for the great majority of domestic vegetable oil production and
accounts for about two-thirds of total U.S. production of oils and fats. For example in

2013 total domestic edible oil and fat production was 28,570 million pounds, of which
19,720 million pounds were sourced from soybeans (see Table A-1 in Appendix A). Data
collected and reported by the USDA National Agricultural Statistics Service (NASS) show
that about one-quarter of U.S. crop land is planted in soybeans (USDA/NASS 2014).

In 2014, of the 330 million acres (134 million ha) total U.S. cropland, soybeans were planted
on about 85 million acres (34 million ha) (USDA/NASS 2014). Production of sunflowers for
oil and production of the oilseed canola used 1.3 million and 1.6 million acres (0.53 million
to 0.65 million ha), respectively (USDA/NASS 2014). Corn oil is a secondary product from
the production of corn for various purposes, and more U.S. crop land is planted in corn (for

1'59% from lard + 4% from tallow
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all purposes) than is planted in soybeans. In 2014, 91.6 million acres (37 million hectares)
was planted in corn (USDA/NASS 2014). Cottonseed oil is produced as a secondary product
of cotton production. During the decade 2004 to 2013 the U.S. land area planted in cotton
ranged from 9.15 million to 15.3 million acres (3.7 million to 6.2 million ha; NCCA 2014).

Soybean production is a significant use of agricultural land in 31 U.S. states. Leading states
for soybean acreage are Illinois, [owa, Minnesota, North Dakota, Missouri, Indiana,
Nebraska, South Dakota, and Ohio, with lesser production in other parts of the Midwest, the
Great Plains and southeastern states (USDA/NASS 2014). More than 70 percent of the land
used for canola production is in North Dakota and about 80 percent of the land used to grow
sunflowers for oil is in North Dakota and South Dakota (USDA/NASS 2014).

Based on yield values in Table A-6 in Appendix A, production of the 2 billion pounds

(0.9 million metric tons) of soybean oil that is currently converted into PHOs for domestic
consumption is estimated to require 4 million acres (1.6 million ha) of soybean production
(about 5 percent of land currently in soybean production and just over 1 percent of total U.S.
cropland). The 255 million pounds estimated as produced from canola and the 28 million
pounds estimated to come from sunflower require the output from about 380,000 acres
(155,000 ha) and 47,000 acres (19,000 ha), respectively. At a crop yield of 122 bushels per
acre and an oil yield of 1.6 pounds per bushel (University of Missouri 2015), the 214 million
pounds of PHOs produced from corn oil represents the oil produced from 1.1 million acres
(440,000 ha) of corn. At yields of 990 pounds of cottonseed per acre and 320 pounds of oil
per ton of seed (NCPA 2002), the estimated 29 million pounds of cottonseed oil used
annually for PHOs would represent the oil output from 183,000 acres of cotton (74,000 ha).
Altogether, the 2.53 billion pounds (1.1 million metric tons) of vegetable oil produced into
PHOs is estimated to represent output (often as one of multiple products from the crop) from
5.7 million acres (230,000 ha) of U.S. cropland, or 1.7 percent of the cropland in the United
States.

Potential effects of the Action on agricultural land use within the United States, including the
potential for changes in the amount of farmland allocated to production of specific oil crops
and livestock, are described below. These discussions are based on the detailed analysis of
how the Action could affect U.S. agriculture that is presented in Appendix A.

Impacts on the use of U.S. land for other phases of the production, processing, and utilization
of oils and fats (e.g., oilseed storage, oil extraction, and hydrogenation) as PHO replacements
would be minimal and are not considered further. These activities use far less land than is
used in agricultural production of the raw materials, and there would be little or no net
change in the amount of processing associated with PHO replacements.
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2.1.2 Potential Impacts of the Action

In response to the Action, PHOs in the U.S. food supply would be expected to be replaced by
other types of oils and fats. The FDA estimates that under the Proposed Action 60 percent of
PHOs would be replaced by various forms of vegetable oils, while 40 percent (about 1 billion
pounds, or 450,000 metric tons) would be replaced by imported palm oils and fats from
animal sources.

Replacement of 60% of PHOs with various other types and forms of vegetable oils would
have little net effect on U.S. agricultural land use. Lands currently used for oil crops for
conversion into PHOs would continue to produce oil crops. For example, the land currently
used to grow soybeans that are processed into partially hydrogenated soybean oil could be
converted to the equivalent production of high-oleic-acid soybeans. Because high-oleic-acid
soybeans have the same yields as conventional soybeans and can reasonably be expected to
have the same growing requirements (Anon 2014; Bauer 2013; Graef et al. 2009; Shannon
2011, 2013; USB 2014), there would be no net change in the total acreage or location of
soybean production. Some replacement oils are projected to come from different crops than
the oils that are currently processed into PHOs. However, because the food industry uses
different oils and fats interchangeably—generally choosing the least expensive combination
of raw materials that is compatible with the required quality (FAO 1994)—such shifts are
unlikely to lead to significant changes in production of particular oil crops. If PHO
replacement requires oil from a particular oil crop to be used in greater quantities than in the
current mix of PHOs, it is likely that other vegetable oils would substitute for that type of oil
in some of the existing uses of that type of oil.

The 40 percent of PHOs that would be replaced by palm oil and animal-derived fats are
equivalent to the production from 2.0 million acres (0.81 million ha) of soybean cropland
(about 2.5 percent of U.S. land currently in soybean production There could be some
reduction in production of soybeans and other oil crops, but any such reductions are expected
to be small. As discussed in more detail in Appendix A, any changes in land use for soybean
production are expected to be small because demand for soybean oil is not the primary
determinant of the value of the U.S. soybean crop. The production of soybean oil is
secondary to the production of soybean meal, and most of the price of soybeans (54 to
72 percent) is based on the value of soybean meal. Accordingly, relatively few farmers would
be motivated to shift land out of soybean production. Thus, any reduction in the amount of
farmland allocated to soybeans (vs. other crops) would be minimal; the estimated reduction
of 63,000 acres presented in Section A.7.2 is less than 0.1% of total soybean cropland in the
United States. Similarly, corn oil and cottonseed oil are produced as secondary products or
byproducts from corn and cotton production, and a reduction in demand for edible corn or
cottonseed oil would not be a major determinant of the land area allocated to growing corn or
cotton. U.S. production of sunflower and canola oils is unlikely to be affected by a reduction
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in domestic demand because (as indicated by data in Table A-1) exports (of sunflower oil)
and imports (of canola oil) are major factors in the market for these oils.

Fats from meat animals would replace about 9 percent of PHOs, with 5 percent of the
replacement fats (about 127 million pounds annually) estimated to be lard (from pigs) and 4
percent (about 101 million pounds annually) estimated to be tallow (primarily from beef
cattle). For lard, the estimated consumption for PHO replacement is about 15 percent of total
U.S. production of lard (815 to 875 million pounds per year, based on data discussed in
Appendix A) and about 40 percent of U.S. production of edible lard (300 to 340 million
pounds per year). The estimated consumption of tallow for PHO replacement is about 5
percent of U.S. production of edible tallow. This increased consumption of meat fats is not
expected to lead to significant increases in land use for meat-animal production. Because the
value of fat is a very small component of the value of a cow, pig, or other meat animal, an
increase in demand for animal fat as a PHO substitute is unlikely to be an important factor in
farmers’ decisions to raise more animals. Increased demand for edible meat fats would not
necessarily require more meat-animal production, as more edible fats could be produced by
increasing the fraction of animal carcasses that are rendered into edible products.
Additionally, because the food industry uses different oils and fats interchangeably—
generally choosing the least expensive combination of raw materials that is compatible with
the required quality (FAO 1994)—substitution of animal fat for some current uses of PHOs
can be expected to result in other types of fats and oils (probably vegetable oils) being
substituted in other existing uses of these products. Economic analysis presented in Section
A.7 indicates that the projected increases in demand for lard and tallow could increase
production of both pork and beef by about 0.03 percent. This is a very small change, and
much smaller than the changes that are likely to occur independent of the FDA action.
Independent of any increase in demand for animal fat resulting from the action, U.S. pork
production is projected to increase about 15 percent and beef production is project to increase
about 2.6 percent from the averages of 2012 to 2014 (USDA/OCE-WAOB 2014).

The FDA estimates that butter would be substituted for 1 percent of the current uses of
PHOs. Similar to animal fats, the supply of butter is linked to the production of other dairy
products Dairy producers may respond to increased demand for butter by measures such as
changing herd composition (favoring breeds of cows that produce milk with higher butterfat
content) and changing the pricing of dairy products (for example, increasing the prices of
whole milk relative to low-fat milk products) in order to shift more butterfat into the
production of butter. If increased demand for butter increases dairy production by 0.07% (or
6700 cows), as is indicated in Section A.7.2, there would be some increase in land use for
dairy production and production of crops for cattle feed, but these increased would be small
in the context of U.S. agricultural land use.

In summary, the action could lead to small decreases in land use for crop production and
small increases in land use for livestock production, but these changes would be very small in
the context of U.S. agricultural land use.

11
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2.2 WATER RESOURCES

2.2.1 Overview

Water is used throughout the current production and utilization of PHOs for U.S. food,
including growing of oil crops, extraction of oil from seeds, refining, hydrogenation, and
production of the food products that incorporate PHOs. Agricultural production is the largest
consumer of water in the production cycle.

The production of vegetable oil has been estimated to use a worldwide average of 2,240 m’
of water per metric ton of product (537,000 gal/ton). The growing of oil crops accounts for
more than 90 percent (Mekonnen and Hoekstra 2010) of this water use.> Most oil crops are
watered only by natural rainfall (Mekonnen and Hoekstra 2010), but rainfall is supplemented
by artificial irrigation on some U.S. oil crops. In 2008, 7.04 million acres (2.85 million ha) of
U.S. soybeans [less than one-tenth of the 75.7 million acres (30.6 million ha) of soybeans
planted that year] were under artificial irrigation, receiving an average of 0.7 ft (0.2 m) of
applied irrigation water during the year (USDA/NASS 2009). Almost all of the land used for
growing irrigated soybean crops was in the five states of Nebraska, Arkansas, Mississippi,
Missouri, and Kansas.

Estimated water requirements for livestock production (from which animal fats are derived)
are typically higher than for production of plant products, with the water used in growing
animal feed accounting for more than 90 percent of the total water input to meat and dairy
products such as butter (Mekonnen and Hoekstra 2010). Analysis by Mekonnen and
Hoekstra (2010) indicates that it takes 1,300 m® (343,000 gal) of water, on average, to grow
the food consumed annually by a single U.S. dairy cow.

Steps in the post-harvesting production of vegetable oils typically include drying, cleaning

to remove foreign matter, dehulling, milling or grinding, heat treatment (cooking), extraction
of oil by mechanical means and/or with a solvent such as hexane, and refining (FAO 1994,
Mag undated). Refining processes may include steam distillation; treatment with water or
aqueous solutions such as citric acid, phosphoric acid, and sodium hydroxide; bleaching with
clay; filtration; and centrifugation (FAO 1994, Mag undated). Water is used in steam
production, process cooling, and various refining processes (IFC 2007). Hydrogenation and
other fat modification processes such as interesterification do not require much water in the
process, but are carried out at high temperatures (FAO 1994, Mag undated), and therefore are
likely to employ water for process cooling. In 1991, a California vegetable oil processing
facility reported using 2,100 gals of water per ton (8.8 m® per metric ton) of product
(Mannapperuma et al. 1993). This is equivalent to 2.7 billion gal (10 million m®) for the
entire 2.53 billion pounds (1.15 million metric tons) of PHOs currently estimated to be
consumed in U.S. food each year.

? Water use estimates attributed to Mekonnen and Hoekstra (2010) are based on the “green” (rainwater) and
“blue” (surface water and groundwater) components in their analysis of water footprint.
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Within the existing PHO supply chain, the production of oil crops is also estimated to be the
largest source of impacts to water quality. Crop production affects water quality by releasing
sediment to surface water and releasing fertilizer and pesticide runoff to surface water and
groundwater. Leakage and spills of lubricating oils, solvents, and fuel from farming
equipment and implements also can reach surface water and groundwater, adversely affecting
water quality (EPA 2014c). In 2000, nonpoint-source pollution from agriculture was
estimated to be the leading source of water quality impacts on U.S. rivers and lakes, the
second largest source of impairments to wetlands, and a major contributor to contamination
of estuaries and ground water (EPA 2014c). Effluents from vegetable oil processing and
refining may contain organic material (producing biochemical and chemical oxygen
demand), suspended solids, organic nitrogen, and oil and grease that could adversely affect
water quality if they were discharged without treatment (IFC 2007). Effluents from these
processes are typically sent to municipal wastewater treatment plants where they are
commingled with other wastewaters for treatment. Experience indicates that such treatment is
generally effective in controlling pollutants present in wastewaters from vegetable oil
processing, particularly when pretreatment measures such as removal of oil and glycerin are
used to improve treatability of the wastewater effluent (McDermott 1976, EPA 2008). Water
quality impacts from these effluents are controlled through municipal wastewater treatment,
with implementation of industrial pretreatment standards established under Clean Water Act
regulations at 40 CFR Part 403 and categorical standards for corn mills in 40 CFR Part 406
(EPA 2008).

In the supply chain for edible animal-derived fats (including butter, lard, and tallow),
production of feed crops for agricultural livestock production is probably the largest source
of impacts to water quality, but dairy processing and meat processing are also potentially
important sources of impacts. Water quality impacts from producing crops for animal feed
are similar to the impacts from producing crops for vegetable oils. Additionally, agricultural
livestock production is a source of animal wastes, including fecal and urinary wastes and
process water (such as from a milking parlor). Feedlots and other concentrated animal
feeding operations (CAFOs) have been a particular source of concern due to the large
quantities of manure and wastewater produced at a single site, and the potential for release of
pollutants such as nutrients, organic matter, sediments, pathogens, heavy metals, hormones,
antibiotics, and ammonia (EPA 2000). Water quality impacts from CAFOs are subject to
controls under Clean Water Act regulations at 40 CFR 122.23 and 40 CFR Part 412. Control
of water quality impacts from croplands and smaller-scale livestock production operations is
encouraged through pollution-prevention programs that are largely voluntary (EPA 2000,
EPA 2014c).

Most butter is produced in dairy processing facilities that process milk into a variety of
products (FPEAC 2014). Wastewaters from dairy processing facilities contain organic acids
and other components that can produce high levels of biochemical and chemical oxygen
demand (BOD and COD). These wastewaters also can have high levels of fats, suspended
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solids, and dissolved solids such as the nutrients nitrogen and phosphorus (DRINC 2014,
FPEAC 2014, Rodenburg 1998). Biologically based treatment technologies are generally
effective, although some dairy effluent streams can present special challenges in treatment
(Rodenburg 1998). Like most vegetable oil processors, most U.S. dairy plants discharge their
effluents to municipal wastewater treatment plants for treatment (DRINC 2014, Rodenburg
1998). Water quality impacts from these effluents are controlled through the implementation
of industrial pretreatment standards established under 40 CFR Part 403 and categorical
pretreatment standards for dairy processors in 40 CFR Part 405, including standards
specifically for butter manufacturing (40 CFR 405, Subpart D).

Rendering to produce edible animal fats from meat byproducts is typically conducted in
rendering plants operated in conjunction with meat packing plants (EPA 2004). Wastewater
from rendering operations can include washwater from the frequent cleaning of equipment
and facilities, as well as condensed steam from cooking meat byproducts to separate fats
from proteins. Wastewaters from meat packing and rendering are highly variable, but can
have high levels of BOD and COD, as well as high concentrations of pollutants such as
nutrients, ammonia, and oil and grease (EPA 2004). Water quality impacts from effluents
from rendering facilities and meat packing plants are controlled through Clean Water Act
permitting and industrial pretreatment standards established under 40 CFR 403 and
categorical pretreatment standards for meat and poultry producers in 40 CFR Part 432,
including standards specifically for rendering plants (40 CFR 432, Subpart J).

The potential effects of the Action on water use and water quality within the United States
are described below.

2.2.2 Potential Impacts of the Action

In response to the Action, PHOs in the U.S. food supply are expected to be replaced by
other types of oils and fats.

The FDA estimates that the Action would result in about 60 percent of PHOs being replaced
by various forms of vegetable oils, while 30 percent (about 1 billion pounds, or 450,000
metric tons) would be replaced by imported palm oils, and 10% would be replaced by fats
from animal sources.

Minimal effects on water use and water quality from oil crop production would be expected
from the replacement of 60% of PHOs with various other types and forms of vegetable oil.
For the 60% of PHOs that are expected to be replaced with other forms of vegetable oil,
irrigation of oil crops to produce the replacement oils would use essentially the same quantity
of water that is used to produce oil crops that are currently processed into PHOs. If lands
currently used to grow irrigated soybeans for processing into partially hydrogenated soybean
oil were converted to production of high-oleic-acid soybeans, no change in the total acreage
of irrigated soybean production would be expected, because high-oleic-acid soybeans have
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the same yields and can reasonably be expected to have the same water requirements as
conventional soybeans (Anon 2014; Bauer 2013; Graef et al. 2009; Shannon et al. 2011,
2013; USB 2014). Conversions to different oil crops would be unlikely to change the
quantity of water used in irrigation because irrigated croplands that have been planted in one
crop (e.g., soybeans) would be expected to be shifted to another irrigated crop with similar
water needs. Any reductions in total oilcrop acreage, including irrigated acreage, from
replacing 40% of PHOs, would logically translated into a reduction in water use in the U.S.,
but as discussed in Section 2.1, any changes in land use for oil crop production would be
very small.

Water quality impacts from oil crop production also can be reasonably expected to be
essentially the same as under current conditions, primarily because the total area dedicated to
oil crop production is unlikely to change and because cultivation, fertilization, and pesticide
application practices would not be affected by conversion to high-oleic crops. Conversion to
different oil crops could result in changes in practices that may affect water quality, but the
water-quality impact of such a shift is judged to be minimal because relatively little acreage
would be converted.

Replacement of PHOs would involve some changes in processing technology for vegetable
oils. The principal changes in processing that would accompany the replacement of PHOs
would be changes in fat modification processes, such as replacing hydrogenation with
interesterification or fat blending. Because processes such as hydrogenation,
interesterification, and fat blending use relatively little water, any changes in water
consumption would be very small, but reductions are possible. In 2005, the U.S.
Environmental Protection Agency (EPA) estimated that if an enzymatic interesterification
process were to replace partial hydrogenation for processing of 10 billion pounds (4.5 MMT)
of soybean oil, water consumption would be reduced by 60 million gal (227,000 m®) annually
(EPA 2005). If enzymatic interesterification were to replace hydrogenation for the 10 percent
of PHOs (253 million pounds or 115,000 metric tons) that FDA estimates would be replaced
by interestified fats, the annual reduction in water consumption would be 1.5 million gal
(5,700 m?). This reduction in water use would be a positive impact, but it is a vanishingly
small fraction of total use of water by U.S. industry, which uses 10,000 times that amount of
water every day (Maupin et al. 2014 reported estimated daily industrial water use as 15.9
billion gal, or 60 million m*).

There would be some potential for decreased U.S. production of oil crops and increased meat
production, but as discussed in Section 2.1.2, any changes are expected to be small, so there
would be very little change in the impacts of these activities on water quantity and quality.
As indicated in Section A.7.2, increased demand for butter could increase U.S. dairy
production by 0.07%, or about 6,700 cows. Production of feed for these cows could consume
8.7 million m® (2.3 billion gal) of water, but actual impacts would be less because some or all
of their food supply would come from oil crops that would otherwise have been used to
produce PHOs. Impacts to water quality from dairy production would also increase by about
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0.07%. The action would result in reductions in U.S. processing of oil crops and oils, thus
reducing the quantity of water used and the effluents produced by these industrial activities.
Because these processes use relatively little water and because their effluents are assumed to
be treated effectively, the resulting impact on water supply and water quality in the United
States would be small, but the impact would be positive.

2.3 AIR QUALITY

2.3.1 Overview

Potential impacts to air quality can be gauged against the airborne concentrations of
pollutants regulated by the U.S. EPA under the Clean Air Act as part of the National
Ambient Air Quality Standards (NAAQS) (EPA 2014a). The NAAQS have been established
to serve as thresholds below which no deleterious impacts to air quality would be expected to
occur from exposure to selected “criteria pollutants.” The six NAAQS criteria pollutants
include sulfur oxides (SOy), nitrogen oxides (NOy), ozone (O3), carbon monoxide (CO), lead
(Pb), and two types of particulate matter (PM): particulate matter with a diameter equal to or
less than 10 um (PM) and particulate matter with a diameter equal to or less than 2.5 um
(PMy5).

2.3.2 Potential Impacts of the Action

In regard to the replacement of PHOs with other resources originating within the United
States, the planting, harvesting, processing, and transportation of these replacements would
require the same general type of equipment that is currently used for growing, harvesting,
processing, and transportation of the fats and oils used in PHOs, including farm machinery,
transport vehicles, and factory processing/production equipment. Each of these would
generate pollutants, including criteria pollutants regulated under the NAAQS, that could
affect local air quality.

Because there would be no net change in the amount of domestic oil crops raised for the
PHO replacements, there would be little or no net change in the total amount of pollutant
emissions from the current farming practices, production, processing and transport of the
PHO replacement oils within the United States. Likewise, any emissions associated with the
solvent hexane (which is often used in extracting vegetable oils from oilseeds) would be
unaffected because domestic vegetable oil production would not be expected to change.
Therefore, within the United States the air quality impacts of atmospheric emissions
associated with the domestic production of the PHO replacements would be negligible.

As discussed in the introduction to Section 2, this analysis assumes that 30 percent of the
PHO replacement would be in the form of palm oil and/or palm kernel oil imported into the
United States from foreign sources. It is therefore assumed that 0.76 billion pounds (0.34
MMT) would be imported into the United States and, furthermore, that the preferred method
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of importation would be by ocean-going vessels. The exact types of vessels that might be
used for the international shipments of palm/palm kernel oil cannot be accurately predicted;
however, both container-type vessels and bulk-cargo vessels have previously been used for
such shipments of edible oils’. According to data from the Food and Agriculture
Organization of the United Nations (FAO), the cargo-carrying capacity of ocean-going
vessels that transport bulk edible fats and oils ranges from 15,000 to 40,000 metric tons
(16,540 to 41,400 U.S. tons) (see Section 3.1.2 in FAO 2011). The use of the smaller of these
values will result in the maximum total number of shipments, thereby contributing to the
conservatism of this current analysis. The 0.76 billion pounds (0.34 MMT) of palm/palm
kernel oil would thus require 23 annual shipments using vessels with a 15,000-metric ton
(16,540-U.S. ton) capacity".

According to statistics available from the U.S. Department of Agriculture (USDA) for 2011,
the Port of New Orleans region in Louisiana and the Port of Savannah in Georgia received
the majority of the palm oil and palm kernel oil imported into the United States (Taylor
2013). The data for these two ports and for these two commodities are shown in Table 1.

Table1l. Selected U.S. Waterborne Agricultural Importsin 2011

Palm Oil Palm Kernel Oil
Quantity Quantity
Imported Port’'s Imported Port’'s
through Port U.S. Shareof through Port U.S. Shareof
Port (metrictons) Commadity (metrictons) Commaodity
Port.o.f New Orleans Region, 258,104 499% 78,998 36%
Louisiana
Port of Savannah, Georgia 141,207 27% 73,523 34%

Source: Taylor (2013).

From the data in Table 1, it can be inferred that the total quantity of palm oil plus palm kernel
oil imported into the United States in 2011 was approximately 742,710 metric tons (816,980
U.S. tons)’. The combined amount of palm oil plus palm kernel oil imported through the Port
of New Orleans region would therefore be 45 percent of the U.S. combined total, and the

? Container-type vessels would transport palm oil or palm kernel oil contained within a bladder which would, in
turn, be placed inside a rectangular steel shipping container similar to those routinely transported over U.S.
highways by tractor-trailer rigs. Bulk-cargo vessels would transport palm oil or palm kernel oil inside one or
more large compartments located within the hull of the vessel.

*23 annual shipments = 340,000 metric tons of palm/palm kernel oil + 15,000 metric tons per vessel (note that
the answer is rounded upward).

> The calculation is as follows: Total palm oil = 524,870 metric tons {=[(258,104 + 0.49) + (141,207 + 0.27)]
+2}. Total palm kernel oil = 217,840 metric tons {= [(78,998 + 0.36) + (73,523 + 0.34)] = 2}. Combined total
palm oil plus palm kernel oil = 742,710 metric tons (= 524,870 + 217,840).
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amount imported through the Port of Savannah would be 29 percent of the U.S. combined
total®,

As discussed previously, a total of 23 annual trans-ocean shipments would be required to
import 30 percent of the PHO replacements. Therefore, a total of 11 shipments (= 23 x 0.45)’
would be received each year at the Port of New Orleans region, and 7 shipments (= 23 X
0.29)" would be received annually at the Port of Savannah, if the U.S. share received at each
port is the same as documented in the USDA statistics for 2011 (Taylor 2013). The
remainder of the imported palm oil and palm kernel oil that would replace PHOs (i.e., 5
shipments annually) would be received at one or more other U.S. ports.

A summary of the number of ocean-going vessel calls made in 2011 to U.S. ports (DOT/MA
2013) is presented in Table 2, along with the number of shipments for the imported PHO
replacements as computed in the preceding paragraph.

Table2. Shipping Activity at U.S. Portsin 2011 for Ocean-Going Vessels

Equivalent Shipping
Capacity for PHO

Total Vessel Calls Replacement Per cent
(number of vessels (number of vessels of Total
L ocation/Port per year) ? per year) Vessel Calls
All U.S. Ports Combined 68,036 23 0.03 %
Port of New Orleans 2,942 11 0.4 %
Port of Savannah 2,731 7 0.3 %
Remainder 62,363 " 5P 0.01 %

aSource: DOT/MA 2013
b Calculated difference

The above cited USDA data also state that U.S. agricultural cargo totaled 187.2 MMT (206
million U.S. tons) in 2011 (Taylor 2013). The estimated 0.34 MMT (363,000 U.S. tons) of
PHO replacements therefore represent a negligible fraction of this total agricultural cargo by
weight (0.34 x 100 + 187.2 = 0.2 percent). From the data in Table 1, the equivalent shipping
capacity for PHO replacement is also a negligible fraction of the total number of annual
vessel calls at U.S. ports (23 x 100 + 68,036 = 0.03 percent) and would represent only 0.4
and 0.3 percent of the number of annual vessel calls at the ports of New Orleans and
Savannah, respectively.

® The calculations are as follows: Fraction imported through Port of New Orleans region = 45 percent [= 100 x
(258,104 + 78,998) +~ 742,710]. Fraction imported through Port of Savannah = 29 percent [= 100 x (141,207 +
73,523) + 742,710].

7 Note the result is rounded upward.
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Because these small numbers of shipments for the PHO replacements would easily be
subsumed within the existing near-port and trans-ocean traffic, the increase in emissions
resulting from near-port harboring activities or ocean-going transit of vessels carrying
palm/palm kernel oil would be insignificant. Given that there would be no significant
increase in the number of vessels, there would be no need to alter existing port capacities, nor
would there be any need for additional near-port activities solely as a result of the
importation of 0.34 MMT (363,000 U.S. tons) of palm/palm kernel oil. Therefore, local air
quality would not be affected at or near U.S. ports as a result of importing PHO
replacements.

Based on the discussion in the preceding paragraphs, it can be concluded that no significant
impacts to air quality would be expected to occur as a result of the FDA’s declaratory order
regarding PHOs.

2.4 WASTE MANAGEMENT

2.4.1 Overview

Wastes are generated throughout the production of fats and oils for human consumption and
are managed by a variety of methods. None of the principal waste streams generated in these
production processes require management as hazardous waste.

The main waste produced by farm production of oil crops is crop residue, such as plant
stalks. Manure is a principal waste produced in raising farm animals from which animal fats
are obtained. Agricultural wastes such as these are often managed on the farm, for example
by leaving crop residues in place in the fields or by incorporating manure into the soil as a
soil amendment. Seed hulls and other detritus produced from cleaning of oil seeds can be
managed in a similar fashion. Waste palm kernels produced as a waste in the production of
tropical oils can be burned for energy recovery in properly equipped facilities (IFC 2007).

Wastes generated in vegetable oil processing include spent acids, solvents, and soap stock
produced in chemical refining processes; spent bleaching earth (clay) that may contain gums,
metals, and pigments; deodorizer distillate from the steam distillation of refined oils;
mucilage from degumming; and wastewater processing sludge (IFC 2007). These wastes are
managed by a combination of methods, including land application as soil amendments
(particularly for organic wastes), recycling, incineration or burning for energy recovery, and
landfill disposal (IFC 2007).

Hydrogenation of vegetable oil to produce PHOs is a catalytic process that uses hydrogen gas
and solid nickel-based catalysts (FAO 1994, Mag undated); spent catalyst is an important
waste stream from hydrogenation that can be managed by recycling or disposal (IFC 2007).
Interesterification, an alternative to hydrogenation, is typically accomplished through a
catalytic process that uses a solid alkaline catalyst such as sodium methoxide, producing
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spent catalysts that may need to be managed as waste (FAO 1994, Mag undated). Newer,
enzyme-based interesterification processes do not employ catalysts (EPA 2005), thus
avoiding the generation of spent catalysts.

The principal solid wastes associated with production of lard and tallow are the residues from
slaughtering animals, meat packing, and byproducts, including bone, hide, hair, and inedible
viscera. Most such residues are recovered for use in products such as animal feed and
fertilizer (EPA 2004). Only small amounts of solid waste are generated from dairy
processing activities that produce butter and other milk products (FPEAC 2014).

2.4.2 Potential Impacts of the Action

In replacing PHOs with various forms of vegetable oils, imported palm oils and fats from
animal sources there would be some potential for a redistribution of U.S. production of oil
crops and meat and dairy production within each sector, but any changes are expected to be
negligible, so there would be very little change in the impacts of these activities on waste
management. Domestic farming activities and vegetable oil production would continue to
generate the same kinds of wastes as are generated currently and as described in the
preceding paragraphs.

Because the new crops that would replace PHOs generally require the same acreage and the
same farming techniques as the existing PHO crops, and because the processing of the
resulting oil would be the same, there would be little change in the generation of waste from
these activities. However, the elimination of the partial hydrogenation step for 90 percent
[i.e., 2.3 billion pounds (1.0 MMT)] of the 2.53 billion pounds (1.15 MMT) of vegetable oil
currently processed as PHOs would avoid the generation of some spent nickel catalysts as a
waste requiring recycling or disposal. EPA (2005) has estimated that if partial hydrogenation
were to be replaced by enzymatic interesterification, there would be additional reductions in
the generation of sodium methoxide, soap, and clay wastes. Using the EPA (2005) data, for
2.3 billion pounds (1.0 MMT) of oil annually, the estimated annual reductions in waste
generation would be 4.6 million pounds (2080 metric tons) of sodium methoxide, 26 million
pounds (12 MMT) of soaps, and 11 million pounds (5 MMT) of clay. Because the wastes
generated under the Action would be similar to the wastes currently generated by the
production and processing of PHOs, there would be no changes in waste management
techniques. Overall, there would be small positive impacts to waste management.

Some new waste generation would be associated with the at-port receiving of imported palm
oil and/or palm kernel oil, as well as with the transportation and processing of those oils for
use in food products. Nevertheless, the resulting wastes would be similar to those generated
by the current production, transportation, and processing of PHOs in the United States,
although there might be some differences in specific characteristics and quantities.
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Based on the discussion in the preceding paragraphs, it can be concluded that the FDA’s
declaratory order regarding PHOs could result in small positive impacts on waste
management, but that no significant adverse impacts on waste management would be
expected to occur.

2.5 TRANSPORTATION

2.5.1 Overview

Transportation in the United States involves the modes of highway, rail, air, and barge.
Highway and rail transportation are the primary modes associated with the production,
distribution, and use of PHOs in food products.

2.5.2 Potential Impacts of the Action

Under the FDA Action, specialized crops would be grown and harvested in the United States,
and the oils from these crops and other domestically produced oils and fats would be
processed into forms suitable for replacement of PHOs. These PHO replacements would
require transport between producers, processors, and consumers. However, the impacts of
any new transportation under the Action would be negligible because the new crops that
would replace PHOs generally require the same types of transportation as the existing PHO
Crops.

Also under the Action, the transport of imported palm oil from U.S. ports to food processors,
as well as the transport of products made from palm oil from processors to consumers, would
replace a portion of the current quantities of PHOs and/or PHO products transported between
producers, processors, and consumers. The transport routes for imported palm oil once it
arrives in the United States would likely be different than for the current PHOs. However,
because food processing occurs at many U.S. locations and because food is consumed
throughout the United States, there would be little or no change in either the total amount of
transportation or the methods of transportation under the Action.

Furthermore, there is currently no concentration of such transportation in any one geographic
area of the United States. Additionally, any new transportation within the United States under
the Action would be a small fraction of the total amount of the current transportation of all
U.S. food ingredients and food products, as discussed below.

Data available from the Federal Motor Carrier Safety Administration indicate that in 2012, a
total of 10,659,380 large trucks were registered in the United States, and these vehicles
traveled a total of 268 billion miles (see Table 4 in FMCSA 2014). The Federal Railroad
Administration reports that in 2013 the amount of rail traffic in the United States totaled
748.7 million miles (FRA 2014). The routes traveled by the above highway vehicles and
railcars cross every state in the nation.
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The number of vehicles (truck or railcar) and/or the number of miles traveled annually that
are associated with PHOs is unknown; however, the fraction of the total number of U.S.
vehicles, as well as the total number of U.S. miles traveled, in the preceding paragraph that
are associated with the production, processing and distribution of PHOs is extremely small
given the huge amount of all types of commerce in the United States (of which PHOs are
only a very small part). Therefore, the impacts to overall U.S. truck and/or railcar traffic, as
well as the impacts to the associated transportation infrastructure, under the Action, would
also be extremely small.

Based on the above considerations, it is concluded that there would be no significant impacts
to transportation as a result of the FDA’s declaratory order regarding PHOs.

2.6 USE OF RESOURCES AND ENERGY

2.6.1 Overview

The manufacture and processing of PHOs and their replacements—as well as the production,
processing, and transportation of food products that contain those items—requires resources
(such as land, water, manpower, fertilizer, and equipment/machinery) and energy/fuel.

2.6.2 Potential Impacts of the Action

The domestic crops that would be grown to create PHO replacements under the FDA Action
would require similar types and amounts of resources and energy/fuel as are required for the
PHOs currently being produced and used. As discussed in Section 2.4, elimination of the
hydrogenation step for the 2.53 billion pounds (1.15 MMT) of vegetable oil currently
processed into PHOs would reduce the use of nickel catalysts, which would somewhat reduce
demand for this metal. Additionally, EPA (2005) estimates that substituting enzymatic
interesterification for hydrogenation would reduce the quantity of soybean oil that is
currently lost in processing; for the 2.53 billion pounds (1.15 MMT) of oil currently
processed into PHOs, the potential savings would be 101 million pounds (46,000 metric tons)
of oil, or about 4 percent of the quantity of oil processed. These reductions in resource
consumption would be positive impacts. Overall, however, there would be little change under
the Action in the use of resources and energy/fuel related to the production of domestic crop
and fats/oils in comparison with the current situation regarding PHOs in the United States
(see Section 2.1 in regard to land use and Section 2.2 in regard to water usage).

For those PHOs in the U.S. food supply replaced by imported palm oil or palm kernel oil,
there would be marginal reductions in crops grown in the United States (see Section 2.1);
therefore, marginal reductions in the use of land, water, other resources, and energy/fuel in
agricultural production would be expected to occur. There would, however, be reductions in
U.S. processing of oil crops and oils, which would cause commensurate reductions in the use
of energy and other resources in these industrial processing activities.
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The use of resources and energy/fuel would be associated with the transportation of palm oil
and/or palm kernel oil from ports to processing facilities and with the manufacture of food
products and the transportation of those products to consumers; however, there would be
little net change in the use of such resources and energy because of the similarity of the
activities associated with imported tropical oils in comparison with the current situation
regarding PHOs produced in the United States.

Based on the discussion in the preceding paragraphs, it can be concluded that no significant
impacts from the use of resources and/or energy would be expected to occur as a result of the
FDA'’s declaratory order regarding PHOs.

2.7 CUMULATIVE IMPACTS

This impacts analysis includes consideration of the potential cumulative impacts of the
FDA'’s declaratory order regarding PHOs. Cumulative impacts may result when the
environmental effects of the Action are added to or overlaid upon the effects associated with
other past, present, and reasonably foreseeable future activities in the same project area.
Cumulative impacts can result from individually minor, but collectively significant, actions
taking place over a period of time.

A principal source of potential environmental impacts of the Action within the United States,
as identified in the previous sections, is the potential for changes in the amount of farmland
allocated to soybeans (vs. other crops) and related changes in farming practices. Impacts of
any such changes resulting from the Action would be combined with the impacts of other
trends in crop selection and farming practices in the United States that occur in response to
economics, introduction of new agricultural technologies, and other factors. For example, if
projected improvements in soybean yield in the coming decades (see Table A-6 in Appendix
A of this report) are not accompanied by an increase in demand, the crop yield improvements
could result in reductions in U.S. soybean acreage comparable in magnitude to the reduction
that might occur as a result of the Action. The cumulative effect from such changes would be
small in the overall context of U.S. agriculture [i.e., the 4 million acres (1.6 million ha) of
soybeans that are currently grown to produce PHOs is a very small fraction (i.e., about 0.4
percent) of the approximately 943 million acres (382 million ha) of land currently in
agricultural use in the United States (EPA 2013)]; hence, such cumulative effects would not
be considered significant.

Under the Action, cumulative impacts on air quality could occur in port cities that receive
increased shipping activity related to increased importation of tropical oils. However, as
discussed in Section 2.3, the increase in atmospheric emissions resulting from near-port
harboring activities or ocean-going transit of vessels carrying palm oil and/or palm kernel oil
would be insignificant and would, therefore, not make a meaningful addition to the
cumulative impact to air quality in or near any U.S. port.
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It is concluded that cumulative impacts within the United States occurring as a result of the
FDA'’s declaratory order regarding PHOs would not be significant.
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