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|. INTRODUCTION TO THE SECTOR NOTEBOOK PROJECT
I.A. Summary of the Sector Notebook Project

I ntegrated environmental policies based upon comprehensive analysisof air,
water and land pollutionare alogical supplement to traditional single-media
approachesto environmental protection. Environmental regulatory agencies
are beginning to embrace comprehensive, multi-statute solutions to facility
permitting, enforcement and compliance assurance, education/outreach,
research, and regulatory development issues. The central concepts driving
the new policy direction are that pollutant releases to each environmental
medium (air, water and land) affect each other, and that environmental
strategies must actively identify and address these inter-relationships by
designing policies for the “whole” facility. One way to achieve a whole
facility focus is to design environmental policies for similar industrial
facilities. By doing so, environmental concerns that are common to the
manufacturing of similar products can be addressed in a comprehensive
manner. Recognition of the need to develop the industrial “sector-based”
approach within the EPA Office of Compliance led to the creation of this
document.

The Sector Notebook Project was originaly initiated by the Office of
Compliance within the Office of Enforcement and Compliance Assurance
(OECA) to provide its staff and managers with summary information for
eighteen specific industrial sectors. As other EPA offices, states, the
regulated community, environmental groups, and the public became interested
in this project, the scope of the original project was expanded to its current
form. The ability to design comprehensive, common sense environmental
protection measures for specific industries is dependent on knowledge of
several inter-related topics. For the purposesof thisproject, thekey elements
chosen for inclusion are: genera industry information (economic and
geographic); adescriptionof industrial processes; pollution outputs; pollution
prevention opportunities; federal statutory and regulatory framework;
compliance history; and adescription of partnerships that have been formed
between regulatory agencies, the regulated community and the public.

For any given industry, eachtopic listed above could aone be the subject of
alengthy volume. However, in order to produce amanageabl e document, this
project focuses on providing summary information for each topic. This
format provides the reader with a synopsis of each issue, and references
where morein-depth informationisavailable. Text within each profilewas
researched fromavariety of sources, and was usually condensed from more
detailed sources pertaining to specific topics. This approach alows for a
wide coverage of activities that can be further explored based upon the
citations and references listed at the end of this profile. As a check on the
informationincluded, each notebook went through an external review process.
The Office of Compliance appreci ates the efforts of al | thosethat participated
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inthisprocesswho enabled us to devel op more compl ete, accurate and up-to-
date summaries. Many of those who reviewed this notebook are listed as
contacts in Section X and may be sources of additional information. The
individuals and groups on this list do not necessarily concur with all
statements within this notebook.

| .B. Additional Information

Providing Comments

OECA’s Office of Compliance plansto periodically review and update the
notebooks and will make these updates available both in hard copy and
electronicaly. If youhave any comments on the existing notebook, or if you
would like to provide additional information, please send a hard copy and
computer disk to the EPA Office of Compliance, Sector Notebook Project
(2223-A), 1200 Pennsylvania Avenue, NW, Washington, DC 20460.
Comments can also be uploaded to the Enviro$en$e World Wide Web for
general accessto all usersof the sysem. Follow instructionsin Appendix A
for accessing thissystem. Onceyou havelogged in, proceduresfor uploading
text are available from the on-line Enviro$en$e Help System.

Adapting Notebooksto Particular Needs

The scope of the industry sector described inthis notebook approximatesthe
national occurrence of facility types within the sector. In many instances,
industries within specific geographic regions or states may have unique
characteristics that are not fully captured in these profiles. The Office of
Compliance encourages state and local environmental agencies and other
groupsto supplement or repackage the information included in this notebook
to include more specific industrial and regulatory information that may be
available. Additionally, interested states may want to supplement the
“Summary of ApplicableFederal Statutesand Regulations’ sectionwith state
and local requirements. Compliance or technical assistance providers may
also want to develop the “Pollution Prevention” section in more detail.
Please contact the appropriate specialist listed on the opening page of this
notebookif your officeisinterested in assisting usin the further development
of the information or policies addressed within this volume. If you are
interested in assisting in the development of new notebooks for sectors not
covered in the origina elghteen, please contact the Office of Compliance at
202-564-2310.
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[I. INTRODUCTION TO THE AGRICULTURAL CHEMICAL INDUSTRY

This section provides background information on the size, geographic
distribution, employment, production, sales, and economic condition of the
fertilizer, pesticide, and agricultural chemical industry. Facilities described
within this document are described in terms of their Standard Industrial
Classification (SIC) codes whenever possible.

[I.A. Introduction, Background, and Scope of the Notebook

The scope of this Sector Notebook covers the manufacturing and production
of fertilizers, the formulation of pesticide chemicals (both agricultural and
non-agricultural) manufactured at separate facilities, and the production of
other miscellaneous agricultural chemicals. 1t does not include the use, sale,
distribution, or storage of such chemicals.

The Fertilizer, Pesticide, and Agricultural Chemical Industry is classified by
the Office of Management and Budget (OMB) under Standard Industrial
Classification (SIC) Industry Group Number 287. This classification
corresponds to SIC codes which were established by the OMB to track the
flow of goods and services within the economy. Industry Group Number 287
includes SIC codes:

2873-- Nitrogenous Fertilizers

2874-- Phosphatic Fertilizers

2875-- Fertilizers, Mixing Only

2879-- Pesticides and Agricultural Chemicals, Not Elsewhere
Classified (n.e.c)

Thisnotebook covers bothfertilizer manufacturing and formulating operations
including ammonia synthesis, nitric and phosphoric acid production, and the
mixing, preparing, and packaging of nitrogenous and phosphatic fertilizers.
Establishments engaged in manufacturing fertilizer materials or mixing
fertilizers produced at the same establishment are classified under SIC codes
2873 and 2874. Mixing of fertilizer materials, such as compost, potting soil,
and fertilizers made in plants not manufacturing fertilizer materials, is
classified under SIC code 2875. This notebook does not include the mining
or grinding of phosphate rock, which is classified under SIC code 1475, and
it al'so does not include the use or application of fertilizers.

SIC code 2879, pesticidesand agricultural chemicalsnotel sewhereclassified
(n.e.c.), hereafter referred to as pesticides and miscellaneous agricultural
chemicals, coversonlythe formulating, preparing, and packaging of ready-to-
useagricultural and household pest control chemicals. Thisindustry codealso
includesestablishments primarily engaged i nthe manufacturing or formulating
of agricultural chemicals, not elsewhere classified, such as minor or trace
elements and soil conditioners. This notebook does not discuss the use or
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application of pesticide products. Establishments primarily engaged in the
manufacturing of basic or technical agricultural pesticides are classified in
Industry Group 281 if the chemicals produced are inorganicor Industry Group
286 if the chemicals produced are organic. Thisnotebook also doesnot cover
the agricultural supply sector, SIC 5191, which is engaged in the wholesale
and distribution of various agricultural supplies including fertilizers and
pesticides. Also, thereislittle discussion of the potassium fertilizer industry
as potash is classified under SIC 2819, Inorganic Chemicals n.e.c.

Federal government agencies, including United States EPA, are beginning to
implement an industria classification system developed by OMB to replace
the SIC code system. The new system, which is based on similar production
processes, is called the North American Industrial Classification System
(NAICYS). Inthe NAIC system, the manufacturing of nitrogenous fertilizers
(SIC 2873) isclassified as NAIC 325311, phosphatic fertilizers (SIC 2874)
as NAIC 325312, and fertilizer mixing only (SIC 2875) as NAIC 325314.
Pesticideformulating and agricultural chemicalsn.e.c. (SIC 2879) isclassified
under NAIC 32532. Because EPA databases, and other databases used inthis
document, are still using the SIC system, the industry sectors described inthis
Sector Notebook are described in terms of their SIC codes.

[1.B. Characterization of the Fertilizer, Pesticide, and Agricultural Chemical Industry

Astheworld population increases, crop lands are unable to meet the growing
demand for food without empl oying some method of crop enhancement. There
are five common practices used to meet the growing demand:

increasing tilled acreage

improving plant strains

introducing or expanding irrigation

controlling pest by chemical or biological methods
initiating or increasing fertilizer usage

OOOOO

Increased utilization of the last two methods has created alarge agrichemical
industry which produces awide variety of products designedto increase crop
production and protect crops fromdisease and pests (Kent, 1992). Together,
the production of fertilizers and the formulation of pesticides was a $18.8
billion industry in 1992, employing over 40,000 people (USDOC, 1995).

Plants require 18 elements to grow, the most important being oxygen, carbon,
hydrogen, nitrogen, phosphorous, and potassum. Oxygen, carbon, and
hydrogen are obtained from the atmosphere and water, while nitrogen,
phosphorous, and potassium are naturally obtained fromsoil. However, under
current high yield production methods, soils are stripped of the essential
nutrients, requiring the additionof fertilizers (primarily consisting of nitrogen,
phosphorous, and potassium) to resupply the land. Theadditional 12 essential
nutrients are generally maintained in soil at sufficient levels for plant growth,
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but they may be added to some fertilizers (Kent, 1992).

Even before the addition of nutrients to farm lands, farmers were forced to
protecttheir cropsagainst pestswithchemicals. Referencesto pesticide usage
date backto 1000 B.C. Pestsare continuously adapting to pesticide chemicals
requiring new pesticides and the usage of multiple chemical agents. The
industry is rapidly changing due to biological adaptation of pests, |aboratory
discoveries, and government regulation (Kent, 1992). The pesticideindustry
is faced with the need for new formulations and the abundance of possible
combinations, but restricted by cost factors and a sometimes lengthy
registration process.

Pesticides are applied on about three-quarters of United States farms and
households. Farmers' expenditureson pesticideswere equal to 4.6 percent of
total farm production expenditures in 1995, up from 3.9 percent in 1993.
About one hillion pounds of active ingredient of conventional pesticides are
used annually inthe United States; this usage involves about 21,000 pesticide
products (including non-agricultural products) and 875 active ingredients
registered under the Federal Pesticide Law, according to the 1994 and 1995
Market Estimatesfor Pesticides Industry Sales and Usage (Aspelin, 1997).

[1.B.1. Product Characterization

This notebook covers all aspects of fertilizer production and pesticide
formulating and packaging. However, because the industrial processes,
pollutant outputs, economics, size, and geographic distribution of the two
industriesaredifferent, they are dealt with separatel y throughout the notebook.

Figure 1 compares the number of manufacturing facilities and value of
shipments for each of the major sectors within the Fertilizer, Pesticide, and
Agricultural Chemical Industry, as reported by the United States Bureau of
Census. The figure shows that the fertilizer mixing industry has the largest
number of facilities but the smallest value of shipments. This reflects that,
compared to other sub-sectorswithinthe Fertilizer, Pesticideand Agricultural
Chemica Industry, these facilities produce a relatively small volume of
product and sell a relatively low value product. Phosphatic fertilizer
producers, on the other hand, comprise the smallest number of facilities but
have arelatively large share of the industry’s value of shipments, reflecting
that individual facilities produce arelatively large volume of product.

Sector Notebook Project 5 September 2000



Agricultural Chemical Industry I ntroduction and Scope

Figurel: Number of Facilitiesand Value of Shipmentsof the Fertilizer,
Pesticide, and Agricultural Chemical Manufacturing Industry

(humber of manufacturing facilities) (millions of dallars)

7% $4,049.4
152

$3,568.4

4an1 $1,781.5

263*

$8,2348

E Nitrogenous Fertilizers
[ Phosphatic Fertilizers
[] Fertilizers, Mixing only

Pesticides and Ag. Chem. N.E.C. *

Source: 1992 Census of Manufacturers, Industry Series: Agricultural Chemicals, United
Sates Department of Commerce, Bureau of the Census, May 1995.

* United States EPA hasidentified over 8,000 establishmentsthat could fall within thisSIC
code asit is defined by the OMB. See discussion in text below.

The Census of Manufacturers reports 263 establishments that can be defined
as producing pesticides and miscellaneous agricultural chemicals. These
establishments reportedly account for almost half of the value of shipments for
the sector. There are over 8,000 establishmentsidentified by the United States
EPA that manufacture, formulate and package pesticides and other agricultural
chemicalsand that could fall withinOMB’ s SIC code definitionfor thissector.
Many of these are small establishments and establishmentsthat haveaprimary
line of business other than producing pesticides and other miscellaneous
agricultura chemicals. The Census only counts those facilities which report
an SIC code as their primary line of business, thus the number of facilities
shownaboveisnotinclusiveof al facilitiesinvolved inagricultura chemical
production. Under the* Pesticidesand Miscellaneous Agricultural Chemicals’
heading later in this section, other pesticide producing establishment counts
are presented based on EPA estimates and reporting under section 7 of the
Federa Insecticide, Fungicide, and Rodenticide Act.
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Nitrogenous Fertilizers

The nitrogenous fertilizer industry includes the production of synthetic
ammonia, nitric acid, ammonium nitrate, and urea. Synthetic anmonia and
nitric acid, however, are used primarily asintermediates in the production of
ammonium nitrate and urea fertilizers. Table 1 lists specific products
classified as nitrogenous fertilizers by OMB.

Table 1: Nitrogenous Fertilizer Products
(SIC 2873)

Ammonia liquor

Ammonium nitrate

Ammonium sulfate

Anhydrous ammonia

Aquaammonia

Fertilizers, mixed, produced in nitrogenous fertilizer plants
Fertilizers, natural

Nitric acid

Nitrogen fertilizer solutions

Plant foods, mixed in nitrogenous fertilizer plants
Urea

Source: Sandard Industrial Classification Manual, Office
of Management and Budget, 1987.

Synthetic Ammonia

Synthetic ammonia refersto ammoniathat has been synthesized from natural
gas. In this process, natural gas molecules are reduced to carbon and
hydrogen. The hydrogen isthen purified and reacted with nitrogen to produce
ammonia. Approximately 75 percent of the synthetic ammoniaproducedinthe
United Statesisused asfertilizer, either directly asammoniaor indirectly after
fertilizer synthesis into urea, ammonium nitrate, and monoammonium or
diammonium phosphates. One-third of the fertilizer nitrogen is applied
directly to the land as anhydrous ammonia. The remaining 25 percent of
ammonia produced in the United States is used as raw material in the
manufacture of polymeric resins, explosives, nitric acid, and other products
(USEPA, 1993a).

Nitric Acid

Nitricacidisformed by concentration, absorption, and oxidation of anhydrous
ammonia. About 70 percent of the nitric acid produced is consumed as an
i ntermediate in the manufacture of ammonium nitrate (NH,NO3), which is
primarily used in fertilizers. Another 5 to 10 percent of the nitric acid
produced is used in adipic acid manufacturing, an intermediate in nylon
production. Explosive manufacturing utilizesnitric acid for organic nitrations
to produce nitrobenzene, dinitrotoluenes, and other chemical intermediates.
Other end usesof nitricacid aregold and silver separation, military munitions,
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steel and brass pickling, photoengraving, and acidulation of phosphate rock
(USEPA, 1993a).

Ammonium Nitrate

Ammonium nitrate is produced by neutraizing nitric acid with ammonia.
Approximately 15 to 20 percent of ammonium nitrate is used for explosives
andthebalancefor fertilizer. Ammonium nitrateismarketed in severa forms,
depending upon its use. Liquid ammonium nitrate may be sold as a fertilizer,
generally in combination with urea. Liquid ammonium nitrate may also be
concentrated to form an ammonium nitrate “melt” for use in solids formation
processes. Solid ammonium nitrate may be produced in the form of prills,
grains, granulesor crystals. Prills, round or needle-shaped aggregates, canbe
produced in either high or low density form, depending on the concentration
of the melt. High density prills, granules and crystals are used as fertilizer,
grains are used solely in explosives, and low density prills can be used as
either fertilizer or explosives (USEPA, 1993a).

Urea

Urea, also knownas carbamide or carbonyl diamide, is produced by reacting
ammoniawith carbon dioxide. Eighty-five percent of urea solution produced
is used in fertilizer mixtures, with three percent going to animal feed
supplements and 12 percent is used for plastics and other uses. Urea is
marketed as asolutionor insolid form. Most solids are produced as prills or
granules for use as fertilizer or protein supplement in animal feed, and in
plastics manufacturing (USEPA, 1993a).

Ammonium sulfate

It is not economically feasible to produce ammonium sulfate for use as a
fertilizer. However, ammonium sulfate is formed as a by-product of other
process such as acid scrubbing of coke oven gas, synthetic fiber production,
and the ammoniation of process sulfuric acid (Hoffmeister, 1993). Therefore,
the production of ammonium sulfate is not described in this notebook.
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Figure 2: Product Digtribution for SIC 2873, Nitrogenous Fertilizers
1996 Production

(in thousands of tong)
16,814

2605
3,080 5,551

E Ammonia [ ] Ammanium nitrate

[] Urea [l Ammonium sulfate

Source: Fertilizer Institute data as reported in Chemical and Engineering News, June 23, 1998.
Figures are based on Fertilizer Institute surveys and may not represent the entire industry.

Phosphatic Fertilizers

The phosphatic fertilizer industry can be divided into three major segments:
phosphoric acid, granular ammonium phosphate, and norma and triple
superphosphate. Table 2 lists these, and a few additional, less common
products classified as phosphatic fertilizers by OMB.

Table 2: Phosphatic Fertilizer Products
(SIC 2874)

Ammonium phosphates

Calcium meta-phosphates

Defluorinated phosphates

Diammonium phosphates

Fertilizers, mixed, produced in phosphétic fertilizer plants
Phosphoric acid

Plant foods, mixed in phosphatic fertilizer plants
Superphosphates, ammoniated and not ammoniated

Source: Standard Industrial Classification Manual, Office of
Management and Budget, 1987.
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Phosphoric Acid

Phosphoric acid (H;PO,) can be manufactured using either awet or a thermal
processto react phosphate rock with sulfuric acid. Approximately 96 percent
of the phosphoric acid produced in the United Statesi s produced usingthe wet
process. Wet process phosphoric acid has a phosphorous concentration
typically ranging from 26-30% as phosphorous pentoxide (P,Os) and is used
in the production of ammonium phosphates and triple superphosphates.
Thermal process phosphoric acid iscommonly usedinthe manufacture of high
grade chemicals requiring a much higher purity.

Ammonium Phosphates

Ammonium phosphate (NH,H,PO,) is produced by reacting phosphoric acid
with anhydrous ammonia. Both solid and liquid ammonium phosphatic
fertilizers are produced in the United States The most common ammonium
phosphatic fertilizer grades are monoammonium phosphate (MAP) and
diammonium phosphate (DAP). DAP has become one of the most commonly
used fertilizers because it provides a large quantity of plant food, is
compatible with most mix fertilizer ingredients, and is nonexplosive. It may
be directly applied or used inirrigation sysems asit is completely soluble in
water. DAPisalso preferred over MAP becauseit is capable of fixing twice
as much ammonia per phosphorous pentoxide in solid form (Nielson, 1987.)
MAP contains a higher concentration of phosphorous pentoxidethan DAP. It
isfavored for use with alkaline soilsand may be applied either directly or in
adry blend.

Normal Superphosphates

Like phosphoric acid, normal, or “ordinary,” superphosphate fertilizers are
produced by reacting phosphate rock with sulfuric acid. However, normal
superphosphate (NSP) retains calcium sulfate which forms by the reaction
between phosphate rock and sulfuric acid. For this reason NSP retains its
importance wherever sulphur deficiency limits crop yields (UNEP, 1996).
NSP refersto fertilizer material containing 15 to 21 percent phosphorous as
phosphorous pentoxide (P,Os). As defined by the Census Bureau, NSP
contains not more than 22 percent of available P,Os (USEPA, 1993a).
Productionof NSPhasgivenway to the higher-yielding tri ple superphospheates
and ammonium phosphates. In 1990, production of NSP accounted for only
one percent by weight of the phosphorous fertilizer industry. Because of its
low P,Os concentration, shipping can be prohibitively expensive due to the
large volumes required. NSP isfavored in low cost Nitrogen-Phosphorous-
Potassium (NPK) mixes because it is aless expensive form of phosphorous,
however, it is unacceptable for higher-grade mixes (Kent, 1992).

Triple Superphosphates

Triplesuperphosphates (TSP) are produced by reacting ground phosphate rock
with phosphoric acid. Triple superphosphate is also knownas double, treble,
or concentrated superphosphate. The phosphorus content of triple
superphosphatesisover 40 percent, measured as phosphorus pentoxide (P,Os),
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whichisits mainadvantage over other phosphaticfertilizers(USEPA, 1993a).
TSP began to be produced in large quantities when wet process phosphoric
acid production became available commercialy. It is commonly produced
along with phosphoric acid near phosphate rock supplies. TSP may be
applied directly or asabulk blend (Kent, 1992).

Figure 3: Product Distribution for SIC 2874, Phosphorous Fertilizers

15,675

|:| Phogphoric acid
[[] Diammonium phosphate

1996 Production
(in thousands of tons)

12,511

3,332

||]]]] Concentrated superphosphate
. Monoammeonium phasphate

Source: Chemical and Engineering News, June 23, 1998. Figures are based on
Fertilizer Institute surveys and may not represent the entire industry.

Fertilizers, Mixing Only

A significant part of the fertilizer industry only purchasesfertilizer materials
in bulk from fertilizer manufacturing facilities and mixes themto sell as a

fertilizer formulation.

Phosphorous is the single nutrient most likely to be applied in a fertilizer

mixture, as seen in Table 3.
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Table 3: 1990 Direct vs Mixed Application of
Primary Fertilizer Nutrients

Method, % applied
Nutrient Direct Mixtures
Nitrogen 80 20
Phosphorous 8 92
Potassium 65 35
TOTAL 61 39

Source: Hoffmeister, G., “ Fertilizers,” Kirk-Othmer
Encyclopedia of Chemical Technology, V. 10, 1993.

Although the Bureau of the Census only counts 401 facilities reporting the SIC
code for fertilizer mixing (2875) in 1992, other sources estimated the true
number of fertilizer mixing facilities to be closer to five or six thousand in
1984 (Adrilenas and Vroomen, 1990). About half of applied fertilizers are
bulk blends. Fertilizer mixing facilities generally serve asmall area such as
farms withinatento fifty mileradius. The processesinvolved are simple and
relatively little value is added to the raw materials purchased by mixing
facilities. Nevertheless, there are many of these facilities and volume of
productionresultsina$1.8 billionindustry (value of annual shipments). The
industrial process is ssimple and resembles that of the pesticide formulating
sector. A brief discussion of fertilizer mixing processes is included in this
notebook.

Pesticides and Miscellaneous Agricultural Chemicals

The pesticidesand agricultural chemicalsn.e.c. (referred to here as pesticides
and miscellaneous agricultural chemicals) industry group (SIC 2879)
formulatesand preparesready to useagricultural and household pesticidesand
other agricultural chemicals. The manufacture of pesticide active ingredients
is classified under either Industry Group 281 for inorganic chemicals or 286
for organics which are not covered by this notebook. (See Profile of the
Inorganic Chemicals Industry and Profile of the Organic Chemicals
Industry Sector Notebooks.) Inthe United States, over 850 different pesticide
formulations and preparations are produced. In 1995, 31 new active
ingredientswereregisteredinthe United States (Aspelin, 1997). Most of these
pesticides can be classified as either insecticides, herbicides, or fungicides,
athough many other minor classificationsexist. Alsoincludedinthiscategory
are blends of fertilizers and pesticides produced at pesticide formulating and
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mixing facilities. Table 4 liststhe pesticides and other productsincluded in
SIC 2879.

Table4: SIC 2879 Pesticides and Miscellaneous Agricultural
Chemicals, List of Products

Agricultural disinfectants Insecticides, agricultural and Poison, household
Agricultural pesticides household Pyrethrin
Arsenates and arsenites Lime-sulfur, dry and solution Rodenticides
Bordeaux mixture Lindane, formulated Rotenone
Cattle dips and sheep dips Moth repellants Soil conditioners
DDT Nicotine and salts Sulfur dust
Defoliants Paris green Thiocyanates
Fly sprays Pesticides, household Trace elements
Fungicides Phytoactin (agrichemicd)
Growth regulants Plant hormones Xanthone
Herbicides

Source: Standard Industrial Classification Manual, Office of Management and Budget,
1987.

In 1995, 77 percent (by volume) of all pesticideswereused for agriculture, 12
percent for industrial, commercial, or governmenta landsor facilities, and 11
percent for homesand gardens (Aspelin, 1997). Non-agricultural pesticides
and miscellaneous agricultural chemicalsareincludedinthedatapresented for
sales, production, waste management, and enforcement and compliance.
However, since they represent arelatively small part of theindustry and cover
awide range of chemicals and production processes, these products are not
covered in the Industrial Processes and Pollutant Outputs sections of this
document.

Herbicides

Herbicides (inbothvalue and quantity) are the largest class of pesticides used
in the United States, aswell asin theworld. This class of pesticides, which
accounts for approximately fifty percent of the value of aggregate world
pesticide usage, is used to destroy or control a wide variety of weeds and
other unwanted plants. Because of itsdemonstrated farm labor savings, nearly
all the agricultural land in the United States is currently being treated with
sometype of herbicide. Inrecent years, approximately fifty percent of total
United States pesticide consumption (by value) was herbicides (USITC,
1994).

Insecticides
Insecticides are the second largest pesticide category (by value) used in the
United Statesand intheworld. Inthe early 1990s, insecticides accounted for
approximately twenty-nine percent of thetotal value of United Statespesticide
consumption. Historically, the category of synthetic organic insecticides has
been divided into one of four major chemical groups:

C organochlorines (e.g., DDT and chlordane)
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C organophosphates (e.g., parathion and diazinon)
C carbamates (e.g., carbaryl)
C pyrethroids (e.g., natural and synthetic)

Several compounds, discovered during the 1950s, found widespread use in
agriculture because of their hightoxicity to avariety of insects. However, the
gualities that made these chemicals so desirable also led to their eventual
removal fromthe market, as these products al so proved harmful to humansand
to the environment. Spurred in part by increased environmental concern,
researchers developed a new series of |ess toxic synthetic compounds called
pyrethroids. Thesecompoundsare based onthenatura pyrethroids, whichare
found in such plants as the chrysanthemum (USITC, 1994).

Fungicides

In recent years, fungicides accounted for approximately ten percent of the
value of total United States pesticide consumption. Fungicidesare used today
primarily to protect agricultural cropsand seeds from various fungi; farmers
previously used inorganic products, such as elementa sulfur and copper
sulfate. Initially, synthetic productswerecommercially unsuccessful, because
of their high manufacturing costs. By the 1940s, however, newer, less
expensive products became commercially successful. Today, fungicides are
manufactured from a variety of chemical classes. Commercialy, the most
important fungicides are halogenated compounds, the carbamates and
dithiocarbamates, and organophosphates (USITC, 1994).

Other Pesticides
Although small in total quantity consumed, a number of other classes of
pesticide products are onthe market. Some of these pesticidesare not covered
by this Notebook.

C Biological pesticides also known ashiopesticides, includetruebiological
agents, living or reproduced biological entitiessuchasvirusesor bacteria,
and naturally occurring biochemicals such as plant growth regulators,
hormones, and insect sexua attractants (pheromones) that function by
modes of action other thaninnate toxicity. At the end of 1998, therewere
approximately 175 registered biopesticide active ingredients and 700
products. Generally, biological pesticides pose little or no risk to human
health or the environment. Accordingly EPA generally requiresmuch less
data to register a biopesticide than to register a conventional pesticide
(USEPA, 1999). To further facilitate theregistration of biopesticides, in
1994, EPA established the Biopesticides and Pollution Prevention
Division in the Office of Pesticide Programs.

C Plant growth regulators have been developed by many companies to
improve crop production. Plant growth regulators are produced for a
variety of purposes, including loosening ripened fruits for faster harvest;
controlling the size and firmnessof fruits; and regulating the size of a plant
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to increase branching. These products account for a small portion of
world and United States usage. Future development will probably be
directed toward sel ected cropsfor whichthe application of these specialty
products is found to be the most cost effective (USITC, 1994).

C Sex attractants may be used to attract insects to traps or to confuse
specific male insects, making it difficult to locate females for mating.
Commercialy available sexual attractants are synthetically produced
compounds. Insect growth regulators, such asjuvenile growth hormones,
are synthetic compounds similar to the natural chemicals that regulate
insect growth.

C Genetically modified plants are plants developed through the use of
biotechnology. There are three types of plants that are relevant to pest
control: herbicide-tolerant plants (which can tolerate certain types of
herbicides), insect-resistant plants (which canwithstand attacks by certain
insects), and virus- and other pest-resistant plants (which are immune to
some types of plant viruses and other plant pests). Asof September 1994,
several genetically modified plants had been commercialized and had
elicited optimism that genetically modified plants would become an
important new approach to controlling pests (USDA, 1995).

The environmental benefits of reduced use of chemical pesticides are dso
significant. Environmental side effects of traditional pesticides include the
cost of providing alternative sources of drinking water, increased treatment
costs for public and private water systems, lost boating and swimming
opportunities, worker safety concerns, exposureto nearby residents, increased
exposures for farm children, possible loss of biodiversity, pressure on
threatened and endangered species, and damage to recreational and fishery
resources (USDA, 1995).

Pesticide Formulations

Pesticide formulations may existinany of the threefollowing physical states:
liquid, dry, and pressurized gas. The liquid formulation may be applied
directly in liquid form or propelled asanaerosol. Some common dry-based
formulations are dusts, wettable powders, granules, treated seed, bait pellets,
encapsulated, and cubes. Pressurized gasformulationsare used primarily for
soil fumigation (USEPA, 1996). Gaseous pesticides can be subjected to high
pressures which oftenconvertthe formulationto aliquid which can be stored,
transported and applied from gas cylinders.

Repackaging of pesticide formulations is common when materials are to be
transferred from bulk storage to a smaller scale of packaging for use by a
consumer. Products are typically repackaged in smaller containers and
consumer-specific labeling is added (USEPA, 1996).

In 1995, roughly 79 percent of all pesticides were used on agricultural
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cropland. The remainder were used in private homes and gardens and on
commercial and industrial property (Aspelin, 1997). Therefore, dthough non-
agricultural pesticides are included in SIC code 2879 and thus the notebook,
the specific packaging or formulating requirements of those products are not
included. However, thesales, production, pollutant rel eases, and enforcement
and compliance datareflect non-agricultural pesticidesaswell as agricultural
pesticides.

The magjority of pesticides were used on only afew major crops: cotton, corn,
soybeans, and apples. The mgjor pesticide chemicals used in United States
agricultural crop production are atrazine, metolachlor, metamsodium, methyl
bromide', and dichloropropene (Aspelin, 1997).

Figure4: Product Digtribution for SIC 2879, Pesticides and Miscellaneous
Agricultural Chemicals

1696 Production
(in millions of pounds)
5a8
5
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185
[] Herbicides [] Insecticides
Fungicides . Plant Growth Regulators

Source: American Crop Protection Association, asreported in Chemical and Engineering News, June 23,
1998.

Establishment Reporting Under FIFRA Section 7

Information reported under section 7 of the Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA) isanother sourceof facility level datafor the pesticides

! Production and importation of methyl bromideis currently being phased out. It will be reduced from 1991 levels
and will be completely phased out in 2005.
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industry. All establishments that produce pesticides in the United States or that
import pesticides into the United States are required to register and report their
production volume to the EPA. These data differ from the Census of
Manufacturers data presented above for the agricultural chemical industry as a
whole. The Census of Manufacturers data only covers facilities that are
manufacturing these products, whilethe FIFRA data systemmorebroadly includes
establishments that “produce” these products. The term, “produce’ has been
defined under FIFRA and 40 CFR Part 167 to mean “to manufacture, prepare,
propagate, compound, or process any pesticide, including any pesticide produced
pursuant to section 5 of FIFRA, any active ingredient, or device, or to package,
repackage, label, relabel, or otherwise change the container of any pesticide or
device.” Repackaging or otherwise changing the container of any pesticide or
deviceinbulk amounts constitutes pesticide production. Under FIFRA section 7,
products are reported under one of four product types:

1) Technical material or active ingredient

2) End-use blend, formulation, or concentrate
3) Repackaged or relabeled product

4) Device

The total number of establishments, domestic and foreign, that reported to EPA
under FIFRA section 7 are presented in Table 5. Although there are
approximately twel veto thirteen thousand A ctive Regi stered Pesti cide-Producing
Establishments, table 5 below only lists establishments that reported actual
production for the calender year 1996. The establishments that reported either
zero production or who were non-reporters for calender year 1996 are not
included inthe establishment number totalsin the table. The significant difference
between the pesticide producing establishment counts as reported under section
7(8,612) and the pesticide and agricultural chemical manufacturersn.e.c. reported
by the Census (263) canbeattributed to the section 7 broad inclusion of producers
vs. the relatively narrow, Census inclusion of manufacturers. In addition, the
Census of Manufacturers uses SIC code definitions which lump many pesticide
activeingredient manufacturersinto SIC codes that represent organic or inorganic
chemicals. Establishmentsclassified under thefirst product type, aswell assome
of the second, may include facilities classified under the chemical manufacturing
SIC codes 286 or 281. Also, the Census only counts afacility in an SIC code if
they reportaproductinthat SIC code astheir primary line of business. Therefore,
facilities producing a variety of products might not be classified under all
applicable SIC codes. For example, a facility which produces many different
types of fertilizers as well as some pesticides might only be counted under the
fertilizer SIC codes by the Census Bureau to avoid double counting of facilities.
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Table 5: Establishment Counts Based on Product Type*
Type | Product Total | Domestic | Foreign
1 Technical Material, 555 410 145
Active Ingredient
2 End-Use Blend, 2,590 2,454 136
Formulation,
Concentrate
3 Repackaged or 5,267 5,243 24
Relabeled Goods
4 Devices 200 166 34
Total 8,612 8,273 339
Source: U.SEPA, Enforcement, Planning, Targeting & Data
Division,, FIFRA, section 7 Data System, United States EPA. 1996.
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[1.B.2. Industry Size and Geographic Digtribution

Table 6 lists the facility size distribution within the nitrogenous fertilizer,
phosphatic fertilizer, fertilizer mixing, and pesticide and agrichemical
formulating industries. For each industry code, the majority of facilities
employ less than 50 people.

Table6: Facility Size Distribution for the Fertilizer, Pesticide, and Agricultural Chemical
Manufacturing Industry

FERTILIZERS PESTICIDES
Nitrogenous Phosphatic Fertilizers, Mixing | Pesticidesand
Fertilizers Fertilizers(SIC only other
(SIC 2873) 2874) (SIC 2875) Agrichemicals
(SIC 2879)*
Employees
per Facility | Number Percentage | Number | Percentage | Number Percentage | Number | Percentage
of of of of of of of of
Facilities | Facilities Facilitie | Facilities Facilities | Facilities Facilitie | Facilities
s s
1-9 60 39% 27 36% 205 51% 108 41%
10-49 a7 31% 22 29% 166 41% 95 36%
50-249 43 28% 15 20% 30 8% 45 17%
250-499 1 1% 6 8% 0 0% 7 3%
500-2499 |1 1% 5 % 0 0% 8 3%
Total 152 100% 75 100% 401 100% 263* 100%

Source: 1992 Census of Manufacturers, Industry Series: Agricultural Chemicals, US Department of Commerce, Bureau of the
Census, May 1995.
Note: 1992 Census of Manufacturers data are the most recent available. Changes in the number of facilities, location, and employment
figures since 1992 are not reflected in these data.

* United States EPA has identified over 8,600 registered pesticide producing establishments. The SIC code asiit is defined by the
OMB only includes 263 of those establishments.
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Figure 5 shows the United States distribution of fertilizer manufacturing and
mixing facilities. The geographic distribution of nitrogenous and phosphatic
fertilizer manufacturers is determined by natural resources and demand.
Seventy percent of synthetic ammonia plants in the United States are
concentrated in Louisiana, Texas, Oklahoma, lowa, and Nebraska due to
abundant natural gas supplies. The mgjority of nitric acid plants are located
inagricultural regions such as the Midwest, South Central, and Gulf Statesin
order to accommodate the high volume of fertilizer usage. Florida has the
largest phosphate rock supply in the United States, thus phosphoric acid
manufacturing is concentrated primarily in Florida and spreads into the
Southeast.

Figure5: Geographic Distribution of the Fertilizer Industry (SIC 2873, 2874, 2875)
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Source: 1992 Census of Manufacturers, Industry Series: Agricultural Chemicals, United States
Department of Commer ce, Bureau of the Census, May 1995.

Sector Notebook Project 20 September 2000



Agricultural Chemical Industry

I ntroduction and Scope

Table 7 further divides the geographic distribution of fertilizer manufacturing
and mixing facilities. The top states in which the nitrogenous fertilizer,
phosphatic fertilizer, and fertilizer mixing industries are concentrated are
givenaong with their respective number of establishments. Florida s supply
of phosphate rock causes a concentration of phosphatic and mixed fertilizer
facilities, while nitrogenous fertilizer plants are oftenlocated near sources of

raw materials.

Table7: Stateswith the Largest Number of Fertilizer Manufacturing Facilities

Nitrogenous Phosphatic Fertilizers,
Fertilizers Fertilizers Mixing only
(SIC 2873) (SIC 2874) (SIC 2875)
Top Establish- | Top Establish- | Top Establish-
States ments States ments States ments
Statesin which
gjﬁ:ﬁ%ied based Cdlifornia | 17 Flori ga 15 E)Ikc:rida 42
on number of 'Il_'exgg 12 gortll 9 T 10 31
establishments ouisiana | g arolina exas 26
% of total 24% 32% 25%

Source: 1992 Census of Manufacturers, Industry Series: Agricultural Chemicals, US Department of Commerce,
Bureau of the Census, May 1995.
Note: 1992 Census of Manufacturers data are the most recent available. Changes in the number of facilities, location,
and employment figures since 1992 are not reflected in these data.
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Figure 6 shows the United States distribution of pesticide formulating and
miscellaneous agrichemical formulating facilities. The distribution follows
the general distributionof the petrochemical industry (coasts and Great L akes)
which the industry relies on for its raw materias, and the distribution of
agricultural productioninthe United States (Midwest and Great Plainsstates).

Figure 6: Geographic Distribution of the Pesticide For mulating and Miscellaneous
Agrichemical Formulating Facilities (SIC 2879)*

< o TR B 26-38
Il I:l"]-m.
1-10

%:/él/ﬂﬁ\_\:\?) © g (o

s

’wﬂﬁ'

Source: 1992 Census of Manufacturers, Industry Series: Agricultural Chemicals, United States
Department of Commerce, Bureau of the Census, May 1995.
*  United States EPA hasidentified over 8,000 establishmentsthat could fall within this SIC code asit

is defined by the OMB.
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Table 8. Top United States Agricultural Chemical Companies
1997 Sales
Rank | Company (millionsof | SIC Code(s) Reported
dollars)

1 IMC Global - Northbrook, IL 2,981 2874, 2875, 2819, 1474, 1475

2 Zeneca Inc. - Wilmington, DE 2,822 2879, 2834,2899

3 Agrium United States Inc. - Spokane, 1,814 2873

WA

4 CF Industries, Inc. - Lake Zurich, IL 1,383 2873, 2874

5 PCS Nitrogen Inc. - Memphis, TN 1,310 2873, 2874

6 Dowelanco (now named Dow 1,288 2879

AgriSciences) - Indianapolis, IN

7 The Scotts Company - Marysville, OH 752 2873, 2874, 2879, 0139, 2499,
3524

8 Cargill Fertilizer - Riverview, FL 600 2874

9 ChempFirst Inc. - Jackson, MS 595 2873, 2865, 3567, 3312

10 La Roche Industries Inc. - Atlanta, GA 449 2873, 5191, 2812, 2869, 3291,
3569

Source: Dun & Bradstreet’s Million Dollar Directory, 1997

Note: Not al sales can be attributed to the companies agricultural chemica operations.

Dun & Bradstreet’s Million Dollar Directory, compiles financial data on
United States companies including those operating within the Fertilizer,
Pesticide, and Agricultural Chemical Industry. Dun & Bradstreet ranksUnited
States companies, whether they are a parent company, subsidiary or division,
by sales volume within their assigned 4-digit SIC code. Readers should note
that: (1) companies are assigned a 4-digit SIC code that resembles their
principal industry most closely; and (2) sales figures include total company
sales, including subsidiaries and operations (possibly not related to
agricultural chemicals). Additional sources of company specific financial
information include Standard & Poor's Stock Report Service, Ward's
Business Directory of United States Public and Private Companies,
Moody’s Manuals, and annual reports.

The Bureau of the Census publishes concentration ratios, which measure the
degree of competition in a market. They compute the value of shipments
percentage controlled by the top 4, 8, 20, and 50 companies in a given
industry. Within the agricultural chemical industry, the phosphatic fertilizer
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industry had the highest concentrationratio for thetop four companiesin 1992,
62 percent. The pesticide and other agricultural chemicals, nitrogenous
fertilizers, and fertilizer mixing industries’ concentration ratioswere 53, 48,
and 19 percent respectively.

[1.B.3. Economic Trends

The United Statesis amajor producer and exporter of agricultural chemicals.
It is the largest producer of phosphatic fertilizers and pesticides and the
second largest producer of nitrogenous fertilizers in the world (USDOC,
1998).

Domestic Market Trends

The mgority of important crops, such as corn and soybeans, are grown using
fertilizers and pesticides. As aresult, year-to-year changes in the domestic
demand for agrichemicals reflect the level of planted acreage, whichin turn
is affected by grain prices and weather conditions. Increases in planted
acreage of corn, feedgrains and other cropsin recent years have resulted in
increased demand and production of agrichemicals in the United States.
Industry shipments of agricultural chemicals should show modest annua
growth through the end of the decade (USDOC, 1998).

The Federal Agricultural Improvement and Reform Act of 1996 could have a
major long-termimpact on the agricultural chemical industry. Thislaw gives
farmersgreater flexibility inmaking planting decisions and allowsthemtorely
more on the marketplace asaguidefor crop plantings. Thebill eliminatesthe
annua acreage set-aside program, thus potentially boosting the level s of crop
acreage (USDOC, 1998).

Agricultural chemica production showed little change between 1995 and
1996. Total production was approximately 103 million pounds each year.
However, experts claimthat dueto lower dosage requirements for pesticides,
agrichemical demand is actually higher than itwould appear. Pesticides saw
a six percent rise in production from 1995 to 1996. Nitrogenous fertilizer
production was up approximately seven percent, and phosphate production
increased dightly exceptfor itsmajor product, diammonium phosphate. Prices
for agricultural chemicals rose three percent from 1995 to 1996, while the
number of production workers fell two percent (USDOC, 1998).

International Market Trends

The United States accounts for more than 50 percent of world trade in
phosphatic fertilizers, with a two-thirds share of total trade in DAP
(diammonium phosphate), the principal phosphaticfertilizer product. Exports
generally account for about half of total shipments for the United States
phosphatic fertilizer industry, with about half of al exports going to China
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International markets, especially less developed nations in Asia and Latin
America, hold greater market potential for the agrichemicals industry as
population levelsgrow, income levelsrise, and demandsfor better standards
of living and diets increase the need for grain production. From the current
level of about 5.8 billion, the world population is expected to increase by
about 80 million each year between 1996 and 2000. Developing nations are
becoming more sophisticated in agricultural practices, thus increasing their
usage of fertilizers and pesticides to improve production (USDOC, 1998).

The United States has been a net exporter of pesticide chemicals, and thisis
expected to continue through the turn of the century. Exports of pesticides
accounted for about 25 percent of United States pesticide productionin 1994,
according to The American Crop Protection Association. United States
pesticide producers benefit from a highly developed chemica sector and
strong demand from developing regions of the world. Nevertheless, export
opportunitiesarebeing restrained by industry-wideglobalization asproducers
are choosing to site facilities closer to end-use markets. In addition,
regulatory reforms inWestern Europe, suchasthe competitiveaccessprovider
plan, are expected to limit prospects in that region, currently the largest
destination for United States produced pesticides (USDOC, 1998).

International competition for the United States phosphatic fertilizer industry
generally comes fromcountries with phosphate rock reserves and capacity to
convert rock into phosphate chemicals. Diammonium phosphate imports are
expected to account for most of the growth in world trade, thus giving the
United Statesapromising outlook for thisproduct. Morocco possessesat |east
50 percent of the world's rock reserves and is the largest phosphate rock
exporter. China and Russia are also major phosphate rock and fertilizer
producers, with Russiaal so aleading exporter of phosphate chemicals. Inthe
world pesticide markets, major competitors are companiesbased in Germany,
France, and Switzerland.

The United States is a net importer of nitrogenous fertilizers. Trinidad and
Tobago and Canada are the |eading United States suppliers of nitrogen due to
their low-cost supplies of natural gas.

Agricultural biotechnology is beginning to play a major role in agricultural
pest control, spurred onby government pesticide restrictions, increased insect
resistance to pesticides, and farmers demand for productivity gains.
Genetically engineered plants will be higher yielding, more resistant to
disease and insects, and tolerant to herbicides. A number of companieshave
received approval sfor the use of genetically engineered seeds, including corn
and cotton, that are resistant to insects and herbicide tolerant. Commercial
usage should increase rapidly over the next few years (USDOC, 1998).
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[I1. INDUSTRIAL PROCESS DESCRIPTION

This section describes the major industrial processes within the Fertilizer,
Pesticide, and Agricultural Chemical Industry, including the materials and
equipment used, and the processes employed. The section is designed for
those interested in gaining a genera understanding of the industry, and for
those interested in the inter-relationship between the industrial process and
the topi csdescribed in subsequent sections of this profile-- pollutant outputs,
polluionpreventionopportunities, and federal regulations. Thissectiondoes
not attempt to replicate published engineering informationthatisavail ablefor
thisindustry. Refer to Section I X for alist of resource materialsand contacts
that are available.

Thissectionspecifically contains adescription of commonly used production
processes, associated raw materials, the by-products produced or released,

and the materials either recycled or transferred off-site. This discussion,

coupled with schematic drawings of the identified processes, provide a
concise description of where wastes may be produced in the process. This
section also describes the potential fate (viaair, water, and soil pathways)

of these waste products.

Thethree mostimportant nutrients for plant growth are nitrogen, phosphorous,
and potassium. However, the production of themajor potassiumfertilizer salts,
or potash as they are commonly known, is typically considered an inorganic
chemica process (SIC 2819). Therefore, the discussion of fertilizer
production in this notebook is restricted to nitrogenous and phosphatic
mixtures. The fertilizer, pesticide, and agricultural chemical industry can be
divided into Nitrogenous Fertilizers, Phosphatic Fertilizers, Fertilizers
(Mixing-only), and the formulating and preparing of pesticides and other
agricultural chemicals. A detailed description of the production processesfor
nitrogenous and phosphatic fertilizers is presented here, along with brief
descriptions of the fertilizer mixing and pesticide formulating and preparing
industry.

[11.A. Nitrogenous Fertilizers

The major nitrogenous fertilizers include synthetic ammonia, ammonium
nitrate, and urea. The various industrial processes used to manufacture these
products are described, as well as the production process for nitric acid, an
important intermediate in nitrogenous fertilizer production.

[11.A.1. Synthetic Ammonia

Synthetic ammonia (NH5) is produced by reacting hydrogen with nitrogen at
a molar ratio of three to one. Nitrogen is obtained from the air, which is
primarily comprised of nitrogen (78 percent) and oxygen(21 percent) (Lewis,
1993). Hydrogen is obtained from either the catalytic steam reforming of
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natura gas (methane) or naptha, or as the byproduct from the electrolysis of
brine at chlorine plants. Inthe United States, about 98 percent of the hydrogen
used to synthesize anmoniai s produced by catal ytic steamreforming of natural
gas, and only 2 percent is obtained from chlorine plants (USEPA, 1993a).

Six process steps are required to produce synthetic ammonia using the
catalytic steam reforming method:

1) natura gas desulfurization
2) catalytic steam reforming
3) carbon monoxide shift

4) carbon dioxide removal

5) methanation

6) ammonia synthesis.

The first, third, fourth, and fifth steps remove impurities such as sulfur, CO,
CO, and water from the feedstock, hydrogen and synthesis gas streams. Inthe
second step, hydrogen is manufactured and mixed with air (nitrogen). The
sixth step produces anhydrous ammonia from the synthetic gas. Ananhydrous
compound is inorganic and does not contain water either adsorbed on its
surface or combined as water of crystallization. While amost all anmonia
plants use these basic process steps, details such as operating pressures,
temperatures, and quantities of feedstock vary from plant to plant. Figure 7
showsasimplified process flow diagramof atypica ammoniaplant (USEPA,
1993a).

Natural gas desulfurization

Inthe natura gas desulfurization step, the sulfur content (primarily asH,S) in
natural gasfeedstock isreduced to below 280 micrograms per cubic meter to
prevent poisoning of the catalyst used in the catalytic steam reforming step.
Desulfurization can be accomplished by passing the natural gasthrough a bed
of either activated carbon or zinc oxide. In both systems, the hydrogen sulfide
inthe gas adsorbs to the surface of the activated carbon or zinc oxide medium
and the desulfurized natural gas passes through.

Over 95 percent of the anmonia plants in the United States use activated
carbon fortified with metallic oxide additives for feedstock desulfurization.
After a certain amount of impurities adsorb to the activated carbon, its
effectiveness is reduced and it must be regenerated by passing superheated
steam through the carbon bed. The superheated steam strips out the sulfur
impurities, is condensed, and sent to the wastewater treatment plant. One
disadvantage of the activated carbon system is that some of the heavy
hydrocarbons in the natura gas adsorb to the carbon, decreasing its
effectiveness and lowering the heating value of the desulfurized gas.

The remaining five percent of plants use zinc oxide for desulfurization. The
zinc oxide system is capable of absorbing up to 20 percent sulfur by weight
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Figure 7. Typical Process of Ammonia Synthesis

EVRSIONS
DURING CARBON
HEGENI;HAII)N
FEEDSTOCK
VATURALGAS DESULFUREATION
FUEL COMBUSTION
| EMISSIONS
PRMARY REFORMER
STEM —
SECONDARY
R REFORMER
HIGH TEMPERATURE
voc SHFT
EMISSIONS
COI;JI}J%%ESSASTE LOW TEMPERATURE Co,
SHFT
] r
STEA €0, 60, SOLUTION
STRPPER ABSORBER REGENERATION
STEAM: WASTEWATER STEAM  WASTEWATER
TOTREATMENT METHANATION 20 TRATVENT
PURGE GASVENTED TO ‘
PRMARY REFORMER
FORFUEL CATALYTIC
AMMONIA SYNTHESIS ) G
I ]
1
AINSHED NH < o
SEPARATOR

Source: United States EPA, 1993a.
(Hodge, 1994). Zinc oxideisreplaced rather than regenerated, which lowers
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energy consumption and minimizes impact to the atmosphere. The higher
molecular weight hydrocarbons are not removed; therefore, the heating value
of thenatural gasisnot reduced. However, it isimpractical and uneconomical
to replace the zinc oxide beds so few plants use it (USEPA, 1993a).

Catalytic steam reforming

Next, the desulfurized natural gas is preheated by mixing with superheated
geam. The mixture of steam and gas entersthe primary reformer tubes which
are filled with a nickel-based reforming catalyst, and the tubes are heated by
natura gas or oil-fired burners. Approximately 70 percent of the methane
(CH,) is converted to hydrogen (H,) and carbon dioxide (CO.), according to
the following reaction:

0.88CH, + 1.26air + 1.24 H,0 6 0.88 CO, +N, + 3H,

The remainder of the CH, is converted to H, and CO. Thisprocessgasisthen
sent to the secondary reformer, where it is mixed with compressed hot air at
540°C (1004°F). Sufficient air is added to produce a final synthesis gas
having a hydrogen-to-nitrogen mole ratio of three to one. The gasleaving the
secondary reformer (primarily hydrogen, nitrogen, CO, CO,, and H,0) is then
cooledto 360°C (680°F) in awaste heat boiler before being sent to the carbon
monoxide shift (USEPA, 1993a).

Carbon monoxide shift

After cooling, the secondary reformer effluent gas enters a high temperature
(350-400°C) CO shift converter which converts the CO to CO,, followed by
alow temperature (200-250°C) shift converter whichcontinuesto convert CO
to CO, (Kroschwitz and Howe-Grant, 1992). The high temperature CO shift
converter isfilled with chromiumoxideinitiator and iron oxide catalyst. The
following reaction takes place (USEPA, 1993a):

CO + H,O 6 CO, +H,

The exit gasis then cooled in a heat exchanger before being sent to a low
temperature shift converter for anmonia, amines, and methanol where CO
continuesto be converted to CO, by a copper oxide/zinc oxide catalyst (Kent,
1992). In some plants, the gasisfirst passed through a bed of zinc oxide to
remove any residual sulfur contaminants that would poison the low
temperatureshift catalyst. Inother plants, excesslow temperature shift catalyst
is added to ensure that the unit will operate as expected. Final shift gasfrom
this converter is cooled from 210 to 110°C (410 to 230°F) and unreacted
steam is condensed and separated from the gasin a knockout drum. Thefinal
shift gas then enters the bottom of the carbon dioxide absorption system. The
condensed steam(process condensate) contains ammonium carbonate ([(NH,)-
CO; « H,Q]) from the high temperature shift converter, methanol (CH;OH)
from the low temperature shift converter, and small amounts of sodium, iron,
copper, zinc, duminumand calcium. Processcondensateissent tothestripper
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to remove volatile gases such as ammonia, methanol, and carbon dioxide.
Trace metalsremaining inthe process condensate are typically removed inan
ion exchange unit (USEPA, 1993a).

Carbon dioxide removal

Inthisstep, CO, inthe final shift gasisremoved. CO, removal can be done by
using one of two methods: monoethanolamine (C,H,NH,OH) scrubbing or hot
potassium scrubbing. Approximately 80 percent of the ammonia plants use
monoethanolamine (MEA) for removing CO,. Inthisprocess, the CO,gasis
passed upward through an adsorptiontower countercurrent to a 15 percent to
30 percent solution of MEA inwater fortified with corrosioninhibitors. After
absorbing the CO,, the amine-CO, solutionis preheated and regenerated in a
reactivating tower. The reacting tower removes CO, by steam stripping and
then by hesting. The CO, gas (98.5 percent CO,) is ether vented to the
atmosphereor used for chemical feedstock in other parts of the plant complex.
The regenerated MEA is pumped back to the absorber tower after being
cooled in a heat exchanger and solution cooler (USEPA, 1993a).

Methanation

Carbon dioxide absorptionis not 100 percent effectiveinremoving CO, from
the gas stream, and CO, can poison the synthesis converter. Therefore,
residual CO, in the synthesis gas must be removed by catalytic methanation.
In areactor containing anickel catalyst and at temperatures of 400 to 600°C
(75210 1112°F) and pressuresup to 3,000 kPa (435 psia) methanationfollows
the following reaction steps:

CO,+H, 6 CO+H,0
CO+3H, 6 CH,+H,O
CH, +2H, O 6 CO, + 4H,

Exit gas from the methanator is amost a pure three to one mole ratio of
hydrogen to nitrogen (USEPA, 1993a).

Ammonia Synthesis
In the synthesis step, the hydrogen and nitrogen synthesis gas from the
methanator is converted to ammonia.

N, +3H, 6 2NH;

First, the gasis compressed to pressures ranging from 13,800 to 34,500 kPa
(2000 to 5000 psia), mixed with recycled synthesis gas, and cooled to 0°C
(32°F). Thisresultsinaportion of the gas being converted to anmoniawhich
is condensed and separated from the unconverted synthesis gas in a liquid-
vapor separator and sent to alet-downseparator. The unconverted synthesis
gas is further compressed and heated to 180°C (356°F) before entering a
synthesis converter containing anironoxidecatalyst. Ammoniagas exiting the
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synthesis converter is condensed and separated, then sent to the let-down
separator. A small portionof theoverhead gasis purged to prevent the buildup
of inert gases suchas argoninthe circulating gas system. Ammoniainthelet-
downseparator is flashed to atmospheric pressure (100 kPa (14.5 psia)) at -
33°C (-27°F) to remove impurities from the make-up gas. The flash vapor is
condensed in alet-down chiller where anhydrous ammoniais drawn off and
stored at low temperature (USEPA, 19934).

Storage and Transport

Ammoniaistypicaly stored at ambient pressure and -33°C (-28°F) in large
20,000 tontanks. Some tanks are built with adouble wall to minimizeleakage
and insulate. If heat leaks into the tank and ammoniais vaporized, the vapors
are typically captured, condensed, and returned to the tank. Ammonia is
mostly transported by barge to key agricultural areas, but thereis also asmall
system of interstate ammonia pipelines (Kent, 1992).

[11.A.2. Nitric Acid

Nitric acid (HNQ,) is produced by two methods. The first method utilizes
oxidation, condensation, and absorption of ammonia to produce a “weak”
nitric acid. Weak nitric acid has a concentration ranging from30to 70 percent
nitric acid. The second method combines dehydrating, bleaching, condensing,
and absorption to produce “ high strength” nitric acid fromweak nitric acid.
High strength nitric acid generally contains more than 90 percent nitric acid
(USEPA, 1993a). Thefollowing text discusses each of these processes.

Weak Nitric Acid Production

Nearly all theweak nitric acid produced in the United States is manufactured
by the hightemperature catal ytic oxi dation of ammoniaasshown schematically
in Figure 8. This processtypicaly consists of three steps:

1) ammonia oxidation
2) nitric oxide oxidation
3) absorption.

Each step corresponds to a distinct chemical reaction.

Ammonia Oxidation

During ammonia oxidation, a one to nine ammoniato air mixture is oxidized
at atemperature of 750 to 800°C (1380 to 1470°F) as it passes through a
catalytic converter, according to the following reaction:

4ANH; +50, 6 4NO +6H,0

The most commonly used catalyst is made of gauze squares of fine wire
constructed of 90 percent platinum and 10 percent rhodium. Under these
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conditions the oxidation of ammonia to nitric oxide (NO) proceeds in an
exothermic reaction with 93 to 98 percentyield. Higher catalyst temperatures
increase reaction selectivity toward nitric oxide (NO) production. Lower
catalyst temperatures tend to be more selective toward nitrogen (N,) and
nitrous oxide (N ,0) (USEPA, 19934). The nitric oxide then passes through
awaste heat boiler and a platinumfilter in order to recover the precious metal
platinum (Kent, 1992).

Nitric Oxide Oxidation

The nitric oxide formed during the ammonia oxidation is further oxidized in
another process step. The nitric oxide process stream is passed through a
cooler/condenser and cooled to 38°C (100°F) or less at pressures up to 800
kPa (116 psia). The nitric oxide reacts noncatalytically with residual oxygen
to form nitrogen dioxide and its liquid dimer, dinitrogen tetroxide:

2NO + O, 6 2NO, + N,O,

(A dimer isasmall polymer whose molecule iscomposed of two molecules
of thesame composition(Lewis, 1993).) Thisslow, homogeneousreactionis
temperature and pressure dependent. Operating at low temperatures and high
pressures promotes maximum production of NO, within a minimum reaction
time (USEPA, 1993a).

Nitrogen dioxide absorption

Thefinal step introduces the gaseous nitrogen dioxide/dimer mixture into an
absorptionprocessafter being cooled. The mixtureispumped into the bottom
of an absorptiontower with trays, while liquid dinitrogen tetroxide (N,O,) is
added at ahigher point. Deionized water enters the top of the column. Both
liquidsflow countercurrent to the dioxide/dimer gas mixture. Theexothermic
reaction occurs as follows (USEPA, 1993a):

3NO, +H,O 6 2HNO; + NO

A secondary air streamisintroduced into the columnto re-oxidize the NO that
is formed. This secondary air also removes NO, from the product acid.
Oxidationof NO to NO, takes place inthe free space between the trays, while
absorption of NO, into the water occurs on the trays. An aqueous sol ution of
55 to 65 percent (typicaly) nitric acid iswithdrawn from the bottom of the
tower. The acid concentration can vary from 30 to 70 percent nitric acid
depending upon the temperature, pressure, number of absorption stages, and
concentration of nitrogen oxides entering the absorber (USEPA, 1993a).

There are two variations of the process described above to produce weak
nitric acid: single-stage pressure process and dual-stage pressure process. In
the past, nitric acid plants have been operated at a single pressure, ranging
from atmospheric pressure to 1400 kPa (14.7 to 203 psia). However, since
the oxidation of anmoniais favored by low pressures and the oxidation of
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nitric oxide and the absorption of nitrogen dioxide are favored by higher
pressures, newer plants tend to operate a dua-stage pressure system,
incorporating acompressor between the ammoniaoxidizer and the condenser.
The oxidation reaction is carried out at pressures from slightly negative to
about 400 kPa (58 psid), and the absorption reactions are carried out at 800
to 1,400 kPa (116 to 203 psia) (USEPA, 1993a).

In the dual-stage pressure system, the nitric acid formed in the absorber
(bottoms) is usually sent to anexternal bleacher where air is used to remove
(bleach) any dissolved oxides of nitrogen(NO, NO,, etc.). Thebleacher gases
are then compressed and agai npassed throughthe absorber. The absorber tail
gas(distillate) issent to an entrainment separator for acid mistremoval. Next,
the tail gas is reheated in the ammonia oxidation heat exchanger to
approximately 200°C (392°F). The gas is then passed through catalytic
reduction units for NO, emissions control. Thefinal step expandsthe gasin
the power-recovery turbine. Thethermal energy produced in thisturbine can
be used to drive the compressor.
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Figure 8. Typical Process of Dual-Stage, Weak Nitric Acid Production
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High Strength Nitric Acid

High strength nitric acid (98 to 99 percent concentration) can be obtained by
concentrating weak nitric acid (30 to 70 percent concentration) using
extractivedistillation. Extractive distillation is distillation carried out inthe
presence of a dehydrating agent. Concentrated sulfuric acid (typicaly 60
percent sulfuric acid) is most commonly used for this purpose. The weak
nitric acid cannot be concentrated by simple fractional distillation, in which
acidisconcentrated by removing water vapor in acolumn with trays or plates.
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The nitric acid concentration process consists of feeding strong sulfuric acid
and 55 to 65 percent nitric acid into the top of a packed dehydrating column at
approximately atmospheric pressure. The acid mixture flows downward and
concentrated nitric acid leaves the top of the column as 99 percent vapor,
containing asmall amount of NO, and O, resulting fromdissociation of nitric
acid. The concentrated acid vapor then goesto ableacher and acountercurrent
condenser system to condense strong nitric acid and the separate out the
oxygen and nitrogenoxide by-products. The bleacher usesair to strip nitrogen
oxides out of the nitric acid and the countercurrent condenser systemcoolsthe
vapor by flowing air through the vapor causing droplets to separate ouit.

Thesenitrogenoxide by-products then flow to anabsorptioncolumn wherethe
nitric oxide mixeswith auxiliary air toformNO,, whichisrecovered as weak
nitric acid. Inert and unreacted gasesare vented to the atmosphere fromthe top
of the absorption column. Emissions from this process are relatively small
compared to weak acid production (USEPA, 1993a). Figure 9 illustrates a
typical high strength nitric acid production process.

Figure9: Typical Process Diagram of High Strength Nitric Acid Production
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[11.A.3. Ammonium Nitrate and Urea

The manufacture steps for anmoniumnitrate (NH,NO,) and urea (CO(NH,),)
are similar. In both cases, severa maor unit operations are involved,
including:

1) solution formation
2) concentration

3) solidsformation
4) finishing

5) screening
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6) coating
7) product bagging and/or bulk shipping.

These operations are shown schematically in Figure 10. Not all steps are
always necessary depending on the end product desired. For example, plants
producing ammonium nitrate or urea liquid solutions aone use only the
solution formation, solution blending and bulk shipping operations. Plants
producing a solid product may employ all of the operations.

Solution synthesis

Ammonium nitrate.

Ammonium nitrate plants produce an aqueous ammonium nitrate solution
through the reaction of ammoniaand nitric acid in aneutralizer where water
is evaporated by the heat of the reaction as follows:

NH; +HNO; 6 NH,NO; + 26 kcal/g mal

Thetemperature, pressure, and final concentrationof theammoniumnitrate are
interdependent. Higher temperatures and pressures can be used to produce a
higher concentration of ammonium nitrate (Hodge, 1994); however, the
temperature of the operation should be below 120°C (250°F) in order to
prevent explosions. Up to 99.5 percent of the ammonia and nitric acid is
typically converted to ammonium nitrate (Kent, 1992). Ammonium nitrate
solution can then be used as an ingredient for nitrogen solution fertilizers or
concentrated to a solid form.

Urea.
In the urea solution synthesis operation, ammonia (NH3) and carbon dioxide
(CO,) arereacted to formammonium carbamate (NH ,CO ,NH ,) asfollows:

2NH; + CO, 6 NH,CO,NH,

Typical operating conditionsinclude temperaturesfrom 180 to 200°C (356 to
392°F), pressuresfrom 14,000 to 25,000 kPa (140 to 250 psia), molar ratios
of NH; to CO, from3:1t0 4:1, and aretentiontime of twenty to thirty minutes.
The ammonium carbamate i sthendehydrated to yield 70to 77 percent agueous
ureasolution. Thisreaction follows: (USEPA, 1993a)

NH,CO,NH, 6 NH,CONH,, H,O

Urea solution can be used as an ingredient of nitrogen solution fertilizers, or
it can be concentrated further to produce solid urea.
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Solids Concentration

Ammonium nitrate.

To produce a solid product, the aqueous ammonium nitrate solution is
concentrated in an evaporator or concentrator. The resulting liquid “melt”
contains about 95 to 99.8 percent ammonium nitrate at approximately 149°C
(300°F). This melt is then used to make solid ammonium nitrate products
(USEPA, 1993a).

Urea.

Thethreemethodsof concentrating the ureasol utionare vacuumconcentration,
crystallization, and atmospheric evaporation. The method chosen depends
upon the level of biuret (NH,CONHCONH,) impurity allowable in the end
product. Biuret can cause mottling in urea solutions, reducing the fertilizers
effectiveness in foliar applications (Kent, 1992). Aqueous urea solution
decomposes with heat to biuret and ammonia. Therefore, if only alow level
of biuretimpurity isallowed intheend product, the method with the | east heat
requirement will be chosen, such as crystallization and vacuum concentration
(Kent, 1992). However, the simplest and most common method of solution
concentration is atmospheric evaporation.

Solids Formation

Prilling and granul ation are the most commonprocesses used to produce solid
ammonium nitrate and urea. Prills are round or needle-shaped artificially
prepared aggregates of a material. To produce prills, concentrated melt is
sprayed into the top of a prill tower. In the tower, melt droplets fall
countercurrent to a rising air stream that cools and solidifies the falling
droplets into prills. Prill density can be varied by using different
concentrations of ammonium nitrate melt. Low density prills, in the range of
1.29 specific gravity, are formed from a 95 to 97.5 percent ammoniumnitrate
melt, and high dengity prills, in the range of 1.65 specific gravity, are formed
froma 99.5 to 99.8 percent melt. Low density ammonium nitrate prills are
used for making bl asting agents because they are more porous thanhigh density
prills and will absorb oil. Most high density prills are used as fertilizers
(USEPA, 1993a).

Granulated ammonium nitrate and urea are produced by spraying a
concentrated melt (99.0 to 99.8 percent) onto small seed particles of
ammonium nitrate or urea in a long rotating cylindrical drum. As the seed
particlesrotate inthe drum, successive layers of the nitrogenous chemical are
added to the particles, forming granules. Pan granulators operate on the same
principle as drumgranulators, except the solids are formed inalarge, rotating
circular pan. Pan granulators produce a solid product with physical
characteristics similar to those of drum granules (USEPA, 1993a).

Although not widely used, additives such as magnesium nitrate or magnesium
oxide may be injected directly into the melt stream. Additives can servethree
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purposes. to raise the crystalline transition temperature of the final solid
product in order to retain its strength and density; to act as a desiccant,
drawing water into the final product to reduce caking; and to alow
solidification to occur at alow temperature by reducing the freezing point of
molten ammonium nitrate. (Kent, 1992)

Salids Cooling
The temperature of the nitrogenous product exiting the solids formation

process is approximately 66 to 124°C (150 to 255°F). To prevent
deterioration and agglomeration, the product must be cooled before storage
and shipping. Typicaly, rotary drums or fluidized beds are used to cool
granulesand prillsleaving the solidsformationprocess. Becauselow density
prills have a high moisture content, they require drying in rotary drums or
fluidized beds before cooling (USEPA, 1993a).

Solids Screening

Sincethe solidsare producedinawide variety of sizes, they must be screened
for consistently sized prills or granules. After cooling, off size prills are
dissolved and recycled back to the solution concentration process. Granules
are screened before cooling. Undersize particles are returned directly to the
granulator and oversize granules may be either crushed and returned to the
granulator or sent to the solution concentration process (USEPA, 1993a).

Solids Coating
Following screening, products can be coated in a rotary drum to prevent

agglomeration during storage and shipment. The most common coating
materialsare clays and diatomaceous earth. However, the use of additivesin
the melt before solidification may preclude the use of coatings.

The solid product is stored and shipped in either bulk or bags. The mgority
of solid product is bulk shipped in trucks, enclosed railroad cars, or barges,
and approximately ten percent of solid ammonium nitrate and urea produced
in the United States is bagged (USEPA, 19933).
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Figure 10: Typical Processfor Ammonium Nitrate and Urea Manufacturing
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Source: United States EPA, 1993a.

[11.B. Phosphatic Fertilizers

The primary products of the phosphatic fertilizers industry are phosphoric
acid, ammonium phosphate, normal superphosphate, and triple superphosphate.
Phosphoric acid is sold asis or isused as an intermediate in producing other
phosphatic fertilizers. Monoammonium phosphate is favored for its high
phosphorous content, while diammonium phosphate is favored for its high
nitrogencontent. Normal superphosphate hasarelatively low concentrationof
phosphorous, however it is used in mixtures because of its low cost. Triple
superphosphate providesa high concentration of phosphorous, morethan40%
phosphorous pentoxide. Theindustrial processesfor each of theseproductsare
described below.

[11.B.1. Phosphoric Acid (Wet Process)

Inawet process phosphoric acid facility (shownschematically in Figure 11),
phosphoric acid is produced by reacting sulfuric acid (H,SO,) with naturally
occurring phosphate rock. The phosphate rock is mined, dried, crushed until
60 to 70 percent of the rock is less than 150 um in diameter, and then
continuoudly fed into the reactor along with sulfuric acid (UNEP, 1996). The
reaction al so combines cal cium fromthe phosphate rock with sulfate, forming
calcium sulfate (CaSO,), commonly referred to as gypsum. Gypsum is
separated from the reaction solution by filtration.

Facilitiesinthe United States generally use adihydrate process that produces
gypsumintheform of calcium sulfate with two molecules of water (CaSO, C
2H ,0 or calcium sulfate dihydrate). Japanese phosphoric acid facilities use
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a hemihydrate process which produces calcium sulfate with a half molecule
of water (CaSO, C ¥2 H,0). This one-step hemihydrate process has the
advantage of producing wet process phosphoric acid with ahigher phosphate
pentoxide (P,Os) concentrationand lessimpurities than the dihydrate process.
Due to these advantages, some United States companies have recently
converted to the hemihydrate process. However, since most wet process
phosphoric acid is still produced by the dihydrate process, the hemihydrate
process will not be discussed in detail here.

A simplified reaction for the dihydrate processis as follows:
Cay(PO,), + 3H,S0O, 6 2H;PO, + 3[Ca;SO, * 2H,0] 9

To make the strongest phosphoric acid possible and to decrease evaporation
costs, ahighly concentrated 93 percent sulfuric acid isnormally used. Because
the proper ratio of acid to rock in the reactor is critical, precise automatic
process control equipment is employed in the regulation of these two feed
streams (USEPA, 1993a).

During the reaction, gypsum crystals are precipitated and separated from the
acid by filtration. The separated crystals must be washed thoroughly to yield
at least a 99 percent recovery of the filtered phosphoric acid. After washing,
the durried gypsum is pumped into a gypsum settling pond for storage. Water
is siphoned off and recycled through a surge cooling pond to the phosphoric
acid process. Depending on a variety of factors, such as average ambient
temperature and annua rainfall, settling and cooling ponds may require
between 0.25 and 1.0 acre for each ton of daily P,0s capacity (TFI, 1999).

Considerable heat is generated in the reactor when the sulfuric acid and
phosphate rock react. In older plants, this heat was removed by blowing air
over the hot durry surface. Modern plants vacuum flash cool a portion of the
durry, and then recycle it back into the reactor.

Wet process phosphoric acid normally contains 26 to 30 percent P,Os. In most
cases, the acid must be further concentrated to meet phosphate feed material
specifications for fertilizer production. Depending on the types of fertilizer to
be produced, phosphoricacidis usually concentrated to 40 to 55 percent P,Os
by usng two or three vacuum evaporators (USEPA, 1993a). These
evaporators operate with aforced circulation and generate a vacuum through
vacuum pumps, steamejectors, or an entraining condenser downstream of the
evaporator. Figure 12 illustrates a vacuum evaporator.
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Figure11: Typical Processof a Wet Process Dihydrate Phosphoric Acid Plant
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[11.B.2. Ammonium Phosphate

Diammonium phosphate (DAP) and monoammonium phosphate are the major
typesof ammonium phosphaticfertilizer. Ammonium phosphatesare produced
by reacting phosphoric acid with ammonia. The ammonium phosphate liquid
slurry producedisthenconvertedto solid granules. Approximately 95 percent
of ammoniation-granulationplantsinthe United Statesusearotary drum mixer
developed and patented by the Tennessee Valley Authority (TVA).

Inthe TVA DAP process, phosphoric acid is mixed inan acid surge tank with
93 percent sulfuric acid (H,SO,) and recycled acid fromwet scrubbers. The
mixed acids are then partially neutralized with liquid or gaseous anhydrous
ammonia in a brick-lined acid reactor. All of the phosphoric acid and
approximately 70 percent of the ammonianeeded to complete the reactionare
introduced into thisvessel. A durry of ammonium phosphate and 22 percent
water are produced and sent through steam-traced lines to the ammoniator-
granulator.

Slurry from the reactor is distributed in the rotary drum granulator, and the
remaining ammonia (approximately 30 percent) is sparged under the durry.
The basic rotary drum granulator consists of an open-ended, dightly inclined
rotary cylinder, with retaining rings at each end and a scraper or cutter
mounted inside the drumshell. A rolling bed of dry material ismaintained in
the unit while the slurry isintroduced through distributor pipes set lengthwise
in the drum. Gravity forcesthe durry to travel through the turning granulator
to thelower end. Moist DAP granulesarethen discharged into arotary dryer,
where excesswater is evaporated and the chemical reaction is accel erated to
completion by the dryer heat. Dried granules are cooled and then sized on
vibrating screens. The product ranges in granule diameter from one to four
millimeters (mm). The oversized granules are crushed, mixed with the
undersized, and recycled back to the ammoniator-granulator. Product-size
DAP granules are allowed to cool, screened, bagged, and shipped. Before
being exhausted to the atmosphere, particulate and ammonia rich off-gases
from the granulator, cooler, and screening operations pass through cyclones
and wet scrubbers (USEPA, 19933).

TVA developed two minor modifications in their DAP process to produce
Monoammonium Phosphate (M AP). Inone, the phosphoric acidisammoniated
to an ammoniato phosphoric acid ratio of only 0.6 in the preneutralizer and
then 1.0 in the granulator. This compares to aratio of about 1.4 for DAP.
With the second modification, the ammonium to phosphoric acid ratio is
brought to 1.4 inthe preneutralizer, then additional phosphoric acid is added
inthe granulator to bring theratio backto 1.0. The second method is preferred
by industry because higher temperatures may be used to dry the MAP,
increasing production rates (Kent, 1992).

A schematic diagram of the ammonium phosphate process flow diagram is
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shown in Figure 13.

Source: U.SEPA, 1993a and TFI, 1999

Figure 13: Smplified Process Flow Diagram of Diammnonium Phosphate Production
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[11.B.3. Normal Superphosphate

Normal superphosphates (NSP) are prepared by reacting ground phosphate
rock with 65 to 75 percent sulfuric acid to produce asolid fertilizer material.
NSP is most often used as a high-phosphate additive in the production of
granular fertilizers. It can aso be granulated for sale as granulated
superphosphate or granular mixed fertilizer.

There are two primary types of sulfuric acid used in superphosphate
manufacture: virgin and spent acid. Virgin acid is produced from elemental
sulfur, pyrites, and industrial gases and is relatively pure. Spent acid is a
recycled waste product from various industries that use large quantities of
sulfuric acid. Problems encountered with using spent acid include unusual
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color, unfamiliar odor, and toxicity. Animportant factor in the production of
normal superphosphates is the amount of ironand auminum in the phosphate
rock. Aluminum (asAl,Os) and iron (as Fe,O;) above fivepercent imparts an
extreme stickiness to the superphosphate and makes it difficult to handle
(USEPA, 19933).

A generalized processdiagramof normal superphosphate productionisshown
inFigure 14. Ground phosphate rock isweighed and mixed with sulfuric acid
(H,S0,) and held in an enclosed area for about 30 minutes until the reaction
ispartially completed. The mixing may be donein acone mixer, whichrelies
onaninputted swirling motion of the acid to mix the rock and acid, apug mill,
which operates with one or two mixing shafts, or apan mixer, which agitates
the solution. The reaction is (AWMA, 1992):

Cayg(PO,)eF,CaC0; + 11H,50, 6 6H5PO, + 11CaS0,*nH,0 +
2HF + CO, + H,0

The mixtureisthentransferred, usng an enclosed conveyer knownas the den,
through the cutter which breaks up clumps, and finally to a storage pile for
curing. Off-gases from the reactor are typically treated in a wet scrubber.
Parti cul atesthroughout the process are controlled with cyclonesand baghouses
(USEPA, 1993a).

To produce granulated normal superphosphate, cured superphosphate is fed
through a clod breaker and sent to a rotary drum granulator where steam,
water, and acid may be added to aid in granulation. Material is processed
through arotary drum granulator, a rotary dryer, and a rotary cooler, and is
thenscreened to specificationsimilar tothe processused for anmoniumnitrate
and urea. Finaly, it is stored in bagged or bulk form prior to being sold
(USEPA, 1993a).
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Figure 14: Typical Processfor Normal Superphosphate M anufacturing
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[11.B.4. Triple Superphosphate

Triple superphosphate provides a high concentration of phosphorous. Two
processes have been used to produce triple superphosphate: run-of-the-pile
(ROP-TSP) and granular (GTSP). GTSPyieldslarger, moreuniform particles
with improved storage and handling properties than ROP-TSP. At thistime,
no facilities in the United States are producing ROP-TSP, so only the GTSP
process is described here.

Most GTSP material ismadewiththe Dorr-Oliver slurry granulation process,
illustrated in Figure 15. This process is similar to that for normal
superphosphates with the major exception being that phosphoric acid isused
instead of sulfuricacid. In this process, ground phosphate rock or limestone
is reacted with phosphoric acid in one or two reactors in series (USEPA,
1993a). Thereactionis:

CasF(PO4)3+ 7H3PO4 + 5H20 6 5ca(H2PO4)2'H20 +HF

(Hodge, 1994) The phosphoric acid used inthisprocess hasarelatively low
concentration (40 percent P,Os). Thelower strength acid maintainsthe durry
inafluid state during amixing period of one totwohours. A small sidestream
of slurry is continuously removed and distributed onto dried, recycled finesin
agranulator, where it coats the granule surfaces and builds up its size.

Granulesarethendriedinarotary dryer, elevated and passed through screens
to eliminate oversize and undersize granules. Oversize granules are crushed
and sent back to the first screen, while undersize ones are sent into the
emission control systems. The granules within the size range of the product
are then cooled and stored in a curing pile where the reaction is completed.
Particulates from the rock handling, drying, screening, cooling, and storing
processesaretypically controlled with cyclones and bag housesand of f-gases
fromthe reactor, granulator, and cyclones and baghouses are typically treated
with wet scrubbers (USEPA, 1993a).
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Figure 15: Typical Processfor Triple Superphosphate
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I11.C. Fertilizer Mixing

A significant part of the fertilizer industry only purchases fertilizer materials
in bulk from fertilizer manufacturing facilities and mixes themto sell as a
fertilizer formulation. Fertilizer mixing facilitiesuse many different materials
in their blends. The most common granular fertilizer materials are listed in
Table9.

Table9: Fertilizer Materials Used in Bulk Blends

Typical Grade | Percent of
N-P,Os-K,0O fertilizer plants
using this materia
Ammonium nitrate 31-0-0 41%
Urea 46-0-0 66%
Ammonium sulfate 21-0-0 22%
Diammonium phosphate (DAP) 18-46-0 95%
Monoammonium phosphate (MAP) | 11-52-0 11%
Triple Superphosphate 0-46-0 78%
Normal superphosphate 0-20-0 4%
Potassium chloride 0-0-60 94%

Source: “ Retail Marketing of Fertilizersin the United States,” by Hargett, Norman
and Ralph Pay, 1980 .

DAP is favored for fertilizer mixing because of its ease in storage and
handling, convenient low nitrogen and high phosphorous content, and
compatibility with amost any other material. Granular triple superphosphate
isalsovery popular, but isincompatible with urea, acommonnitrogensource.
Therefore, TSP is commonly used in no-nitrogen blends necessary for
legumes. Ammonium sulfate has the lowest nitrogen content of the major
nitrogen sources, however its production cost is quite low. Potassium
chloride is the only mgor potassium source used in fertilizer blending.
Additional materials may a so be added to the blends, such as micronutrients
and pesticides (Nielson, 1987).
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Inert ingredients may also be added to fertilizer mixtures to improve the
consistency or ease of application. Inertingredientsinclude sands, clays, and
water.

Fertilizer mixing plants consist of five primary phases.

mixing and storing

moving materials to mixers

proportioning of materials

mixing, and

moving the finished blend to holding bins or transport containers

agrwbdPE

Fertilizer materials may be mixed as bulk blends or formed into granulations
by a variety of processes. Bulk blending is a dry process, where different
fertilizers are combined. Materials are typically received by rail cars and
transferred through el evatorsto storage areas. Front-end loadersthen carry the
material sto weighing hopperswhichfeed into themixers. Therearetwotypes
of mixersmost commonly used: the horizontal axis rotary drummixer and the
inclined axisrotary drummixer. Theinclined axismixer issimilar toacement
mixer indesign and appearance. Ribbon-typebulk-blend mixersareal so used
in some plants. A ribbon-type mixer has an axia shaft with mixing spokes
radiating out of the shaft in a configuration which forces the blend to flow in
aribbon-like pattern through the mixture (Nielson, 1987).

After preparation and initial bulk blending of materials, granulation may be
employed in order to form larger fertilizer particles with multi-nutrient
compositions. Granulation of mixed fertilizersmay be accomplished by steam
granulation, durry granulation, melt, or compaction granulation.

Steam granulation is primarily used in Europe and Australia. The process
resultsin little chemical reaction in order to maintain the P,Os content of the
fertilizer. Plasticity and agglomeration of thefertilizer materialsis promoted
by the injection of steam into rotating pans, rotary drums, or pug mills. The
particles are then dried with heated air in arotary drum dryer and cooled in
a rotary drum cooler. In some cases, particles may be coated with chalk or
clay to prevent caking (Hoffmeister, 1993).

Slurry granulation is more commonly used in the United States The process
involvesachemical reactionof thefeed ingredients. In durry granulation, one
of the feed ingredientsis prepared as aslurry and reacted with the othersina
preneutralizer. The durry isthen fed to agranulator such asthe ammoniator-
granulator developed by the TVA. Fertilizer producers in the United States
found that higher concentrations of acid could be fed to this preneutralizer-
granulator process than to a granulator alone, thus increasing the grades of
fertilizers and making the TVA process popular in the United States
(Hoffmeister, 1993).
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Another granulation process similar to slurry granulationis melt granulation.
The slurry feed isreplaced by a hot, concentrated, almost anhydrous melt of
feedfertilizer, typically anmoniumphosphate, preparedinapipereactor. The
hot melt provides the plasticity necessary for granulation. The granules cool
first in the granulator and thenin the cooler, eliminating the need for adryer.

Compactiongranulationis based onthefact that most material sare semiplastic
and whensubjected to high pressures, the materialswill compact, deform, and
itis possible to roll themout into flat, stable sheets. These sheets are then
cracked, forming granule-size chips which are most stable and less prone to
caking than other granulations. This process has been successful for many
fertilizer mixtures, particularly those including potassium chloride and
ammonium phosphatesand superphosphates. Ammonium sulfate, however, has
limited crystal plasticity, making it unsuitable for compaction granulation
(Hoffmeister, 1993).

The mixtures are then typically bagged in woven polypropylene bags for
strength and resistance, with liner bagsto prevent leaks. The bags are either
clamped, tied, heat sealed, or sewn, sewing being the cheapest and most
common method (Nielson, 1987).

[11.D. Pesticide Formulating Processes

Pesticideformulationinvol vesthe process of mixing, blending, or diluting one
or more pesticide active ingredients (Als) and inert ingredients to obtain a
product used for additional processing or an end-use (retail) product.
Formulation does not involve an intended chemical reaction (i.e., chemical
synthesis). Als are produced at separate facilities not included in this
notebook. Pesticide formulations take many forms. water-based liquid;
organic solvent-based liquid; dry products in granular, powder, and solid
forms; pressurized gases, and aerosols. The formulations can be in a
concentrated formrequiring dilution before application, or they can be ready
to apply. The packaging of the formulated pesticide product depends on the
type of formulation. Liquidsgenerally are packaged into jugs, cans, or drums;
dry formulations generally are packaged into bags, boxes, drums, or jugs;
pressurized gases are packaged into cylinders; and aerosol sare packaged into
aerosol cans.

Formulating, packaging, and repackaging is performed in a variety of ways,
ranging fromvery sophisticated and automated formul ating and packaginglines
to completely manual lines. Descriptions of liquid formulating and packaging,
dry formulating and packaging, aerosol packaging, pressurized gasformulating
and packaging, and repackaging operations are provided below.
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[11.D.1. Liquid Formulating and Packaging

Liquid formulations contain mixtures of several raw materials, including Als,
inertingredients suchasbase solvents, emulsifiers, or surfactants. The solvent
must be able to dissolve the Alsand other ingredients. 1t may be water or an
organic chemical, such asisopropyl acohol or petroleum ditillate. In some
cases, the formulation is an emulsion and contains both water and an organic
solvent. Solid materials, such as powders or granules, may also be used as
part of aliquid formulation by dissolving or emulsifying the dry materials to
formaliquidor suspension. Theformulated product may bein aconcentrated
form requiring dilution before application, or may be ready to apply.

Typical liquid formulating lines consist of storage tanks or containers to hold
active and inert raw materials and a mixing tank for formulating the pesticide
product. A storage tank may aso be used on the formulating line to hold the
formulated pesti cide product, prior to apackaging step. Facilitiesmay receive
their raw materials in bulk and store them in bulk storage tanks, or they may
receive the raw materials insmaller quantities, suchas 55-gallon drums, 50-
pound bags, or 250-gallon minibulk refillable containers or “totes.” These
raw materials are either piped to the formulation vessel from bulk storage
tanks or added directly to the vessel from drums, bags, or minibulks.
Typicaly, water or the base solvent i s added to the formulation vessel inbulk
guantities (USEPA, 1996). A typica liquid formulating line is shown in
Figure 16.

The formulating line may also include piping and pumps for moving the raw
material fromthe storage tanks to the mixing tank, and for moving formulated
pesticide product to the packaging line. Other items that may be part of the
line are premixing tanks, stirrers, heaters, bottle washers, and air pollution
control equipment. Some lines may also have refrigeration units for
formulation and storage equipment, scales, and other equipment.

Many liquid formulations are packaged by ssimply transferring thefinal product
into containers. Small quantities of product are often manually packaged by
gravity feeding the product directly fromthe formulation tank into the product
container. For larger quantities, the processis often automated. Formulated
product is transferred to the packaging line through pipes or hoses, or is
received from a separate formulating facility and placed in afiller tank. A
conveyor beltisused to carry product containers, such asjugs, bottles, cans,
or drums, through the filling unit, where nozzles dispense the appropriate
volume of product. Thebelt then carriesthe containersto acapper, which may
be automated or manual, and to a labeling unit. Finally, the containers are
packed into shipping cases (USEPA, 1996).
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Figure 16: Typical Processfor Liquid Formulating
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[11.D.2. Dry Formulating and Packaging

Dry formulations al so contain active and inert ingredients. The final product
may beinmany different forms, such aspowders, dusts, granules, blocks, solid
objects impregnated with pesticide (e.g., fleacollars), pesticidesformed into
asolid shape (e.g., pressed tablets), microencapsulated dustsor granules (Al
coated with a polymeric membrane to prevent premature degradation), or
encapsul ated water soluble packaging. They areformulated in variousways,
including:

C mixing powdered or granular Alswith dry inert carriers;

C spraying or mixing aliquid active ingredient onto adry carrier;

C soaking or using pressure and heat to force active ingredients into asolid
matrix;

C mixing active ingredients with a monomer and allowing the mixture to
polymerizeinto a solid; and

C drying or hardening an active ingredient solution into a solid form.

These dry pesticide products may be designed to be applied in solid form or
dissolved or emulsified in water or solvent prior to application (USEPA,
1996).

Because there are many types of dry pesticide products, dry pesticide
formulating lines can vary considerably. In general, though, dry formulating
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lines have tanks or containers to hold the active ingredients and inert raw
materias, and may include mixing tanks, ribbon blenders, extruding equipment,
high pressure and temperature tanks for impregnating solids with active
ingredient, vacuums or other types of drying equipment, tanks or bins for
storage of the formulated pesticide product, pelletizers, presses, milling
equipment, sieves, and sifters (USEPA, 1996).

Raw materials for dry pesticide products may beliquid or solid. Liquid raw
materials may be stored in rail tank cars, tank trucks, minibulks, drums, or
bottles. Dry raw materials may be stored in silos, rail cars, tank trucks,
minibulks, metal drums, fiber drums, bags, or boxes. Liquid raw materialsmay
be pumped, poured or sprayed into formulation vessels, while dry raw
materials are frequently transferred to formulation equipment by screw
conveyors (consisting of a helix mounted on a shaft and turning in atrough),
elevators, or by pouring.

Dry formulating lines may aso include piping and pumps to move raw
materials from storage tanks to the formulation equipment, and to move
formul ated pesti cide product to the packaging equipment. Other items that may
be included in the dry pesticide product line are premixing tanks, tanks for
storing formulated product prior to packaging, stirrers, heaters, refrigeration
units on formulation and storage equipment, scales, and air pollution control
equipment (e.g., cyclones, filters, or baghouses) (USEPA, 1996).

Dry pesticide products may be packaged into rail tank cars, tank trucks, totes,
and minibulks, but are typically packaged into bags, boxes, and drums. As
with many liquid formulations, dry formulations are packaged by simply
transferring thefinal productinto boxes, drums, jugs, or bags. Small quantities
or bags are typically packaged manualy usng a gravity feed from the
formulating unitinto the containersor bags. Larger quantitiesmay be packaged
on an automated line, similar to liquid packaging lines.

Figure 17 illustrates a dry pesticide formulation line.
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Figure 17: Typical Processfor Dry Formulating
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Source: United States EPA, 1996

[11.D.3. Aerosol Packaging

Some pesticide products (typically water-based or solvent-based liquids) are
packaged asaerosol s, whichcanbeapplied to surfaces or dispersed intheair.

The product is placed in spray cans that are put under pressure and a
propellant is added, which forces the product out of the can in an aerosol

spray. An aerosol packaging line typically includes a filler, a capper, a
propellant injector, and a United States Department of Transportation (DOT)

test bath. Inthefiller, formulated pesticide product is dispensed into empty
aerosol cans, in much the same way as the liquid packaging lines fill

containers. The cans are then sent to the capper, where acap with anozzleis
placed on the can. The can enters a separate room, where the propellent is
injected into the can, avacuum is pulled, and the cap is crimped to make the
can airtight. In order to comply with DOT regulations on the transport of

pressurized containers, each can must then be tested for leaks and rupturing in
aDOT testbath. Test bathsindicate leaks by the appearance of bubbles at the

point of leakage onthe cylinder. The aerosol packaging line may alsoinclude
a can washer to remove residue from can exteriors prior to entering the test

bath (to reduce contaminant buildup in the bath), adryer to dry can exteriors,

and machinery to package aerosol cans into boxes for shipment (USEPA,

1996).
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[11.D.4. Pressurized Gas Formulating and Packaging

Some pesticide products are formulated and packaged as pressurized gases,
primarily for the purpose of soil fumigation. Soil fumigationisused wherethe
nematodic and funga populations in soil prohibit successful seed planting.
Volatile general toxicants, such as low molecular weight haogenated
compounds, are typically injected into the soil before planting, but are also
occasionally used once plants have reached maturity (Kent, 1992).

The active and inertingredients arereceived asliquid, pressurized liquids, or
gases, and are stored in tanks, tank trucks, rail cars, or minibulk storage
containers. Liquid ingredients are placed in a holding tank prior to
formulation. Formulating and packaging operations for these products usually
occurs in one step in a closed-l1oop system. The ingredients are metered by
weight through pressurized transfer linesinto DOT-approved steel application
cylinders. Other equipment that may be included in a pressurized gas line
include pump and piping, and heating and refrigerating units to maintain gas
pressures and temperatures in storage (USEPA, 1996).

The cylinders may be refilled at a later date, after they have been tested to
ensure that they are still capable of containing pressurized fluids. DOT
requires hydrostatic pressure testing, as well as visual examination of the
cylinder (USEPA, 1996).

[11.D.5. Repackaging

Repackaging operations are similar to packaging operations, except the “raw
material” is an already formulated product that has been packaged for sale.
Repackagersoften purchaseformul ated pesticide products, transfer the product
to new containers with customer-specific labeling, and sell them to
distributors (USEPA, 1996).

A separate type of repackaging, called refilling, is usually performed by
agrichemical facilitiesthat transfer pesticide products frombulk storage tanks
into minibulks. Theserefillable containersare typically constructed of plastic
and typically have capacities ranging from 100 to 500 gallons. Minibulks may
be owned by the refilling establishment, the pesticide registrant, or by theend
user. Production lines usually consist of a bulk storage tank, a minibulk tank
into whichtheproductisrepackaged, and any interconnecting hoses or piping.
The bulk storage tanks may be dedicated by product and clustered together in
adiked area. The products are dispensed to the minibulks by the use of manual
system or a computer-regul ated systemof pumpsand meters (USEPA, 1996).
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IIl.E. Raw Material Inputsand Pollution Outputs

Raw material inputs and pollution outputs of fertilizer products and pesticide
products differ considerably, and, therefore, are discussed separately below.
The pollution outputs are discussed both specifically by product as well as
generaly by process since there are some similarities in the fertilizer and
pesticide production processes and pollutant outputs.

[I11.E.1. Fertilizers
The primary raw materials for fertilizer manufacturing are phosphate rock,
natural gas, sulfuric acid, and carbon dioxide. These materials are combined
by several methods and in different proportions to produce a variety of
fertilizer products, as described in section I11.

Figure 18 summarizes the fertilizer material inputs for the principal fertilizer
products.

Figure18: Raw Material Flowchart for Principal Fertilizer Materials

Air N%zgural

Ammania Phiosphate Sulfuric

A Rack Acid
Nitric Fhosphaoric
Acid Acid

0,
l YV Yy l Y YY vy
Ammonium Urea Ammonium Triple Normal
nitrate phosphate Super- Super-
phasphate phosphate

Source: Adapted fromManual on Fertilizer Satistics, Food and Agriculture Organization of
the United Nations, Rome 1991.

Because the basic fertilizer nutrients are found in many natura and manmade
materials, raw materialsfor fertilizerscanal so be derived fromsources other
than the virgin materials described above. Common sources of fertilizer
ingredients are sewerage treatment sludges and certain industrial wastes.
Although these waste-derived fertilizers may contain essentially the same
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nutrients as fertilizers derived fromvirgin materials, they also may contain
additional constituents that were present in the waste material and which may
not be beneficial, or are potentially harmful to crops, human health, or the
environment. Such constituents may enter the food chainor groundwater and
could become concentrated inthe soil after repeated use. Lead, cadmiumand
arsenic are some of the more common fertilizer ingredients that could be
harmful if sufficient quantities are present. It should be noted, however, that
fertilizers derived from virgin materials also have the potential to contain
harmful levels of these congtituents if significant quantities are naturally
present in the raw materials.

Onewaste material input which hasreceived some attentionrecently i s cement
kiln dust (CKD). Although there has been a considerable amount of research
conducted on CKD use as a fertilizer, existing applications of CKD for this
purpose have been mostly anecdotal, and thereis only limited evidence that
commercial CKD useasafertilizeris growing significantly (USEPA, 1993b).

Like agricultural lime, CKD is akaline and contains a number of essential
plant nutrients. Because of these parallel characteristics, CKD has been used
as an agricultural soil amendment. CKD possesses significant fertilizer
potential, particularly because of its high potassium content. Soil scientists
have also suggested that other key plant nutrients contained in CKD, such as
cacium, phosphorous, and zinc, might be beneficial in some fertilizer
applications. However, some concern has been raised over hazardouswastes
in CKD (USEPA, 1993b).

Coa combustion by-products are also receiving attention for their potential

agricultural benefits., including alleviating soil trace elemental deficiencies,

modifying soil pH, and increasing levels of Caand S, infiltrationrates, depth

of rooting, and drought tolerance. Flue gas desulfurization residues, which

contain gypsum, have the potential to improve water use efficiency, product

quality, and productivity of soil-crop systems. The short term benefitsof coal

combustion by-products usage has been demonstrated, however, long term
effects have not been documented. Future hazards and benefits are yet to be
determined (Korcak, 1995). Electric-arc furnace dust is also used as a
fertilizer ingredient since it contains a number of trace elements required by

plants, including zinc.

Pollution outputs are summarized in terms of air emission, wastewater, and
residual wastes.

Air Emissons
Synthetic Ammonia

Air pollutants from the manufacture of synthetic anhydrous ammonia are
emitted primarily from four process steps.
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C regeneration of the desulfurization bed,

C hesating of the catalytic steam,

C regeneration of carbon dioxide scrubbing solution,
C steam stripping of process condensate.

More than 95 percent of the ammoniaplantsinthe United States use activated
carbon fortified with metallic oxide additives for feedstock desulfurization.
Vented regeneration steam contains sulfur oxides (SO,) and hydrogen sulfide
(H,S), depending on the amount of oxygeninthe seam. Regeneration may al so
emit hydrocarbons and carbon monoxide (CO). The reformer, heated with
natural gas or fud oil, may emit combustion products such as NO,, CO, SO,,
hydrocarbons, and particulates (USEPA, 1993a).

Carbon dioxide (CO,) is removed from the synthesis gas by scrubbing with
monoethanolamine (C,H,NH,OH) or hot potassium carbonate solution.
Regeneration of this CO, scrubbing solution with steam produces emissions
of water, NH;, CO, CO, and monoethanolamine (USEPA, 1993a).

Cooling the synthesis gas after low temperature shift conversion forms a
condensate containing NH;, CO,, methanol (CH;OH), and trace metals.
Condensate steam strippers are used to remove NH; and methanol from the
water, and steam from this may be vented to the amosphere, emitting NHs,
CO,, and methanol (USEPA, 1993a).

Nitric Acid

Emissions from nitric acid manufacturing consist primarily of NO and NO,
(which account for visible emissions), and trace amounts of HNO; mist and
NH;. The major source of nitrogen oxides is the tail gas from the acid
absorptiontower. Ingeneral, the quantity of nitrogen oxides (NO,) emissions
is directly related to the kinetics of the nitric acid formation reaction and
absorption tower design. NO, emissions can increase when thereis:

insufficient air supply to the oxidizer and absorber,

low pressure, especially in the absorber,

high temperatures in the cool er/condenser and absorber,
production of an excessively high-strength product acid,
operation at high throughput rates,

faulty equipment such as compressors or pumps which lead to
lower pressures, leaks, and reduced plant efficiency (USEPA,
1993a).

OOOOOO

Comparatively small amounts of nitrogen oxides are also lost from acid
concentrating plants. These losses (mostly NO,) are from the condenser
system, but the emissions are small enough to be controlled easily by
absorbers.

Acid mist emissions do not occur fromthe tail gas of a properly operated
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plant. The small amounts that may be present in the absorber exit gas streams
aretypically removed by a separator or collector prior to enteringthecatalytic
reduction unit or expander.

The acid production system and storage tanks can be a significant source of
visible NOx emissions at nitric acid plants. Emissionsfromacid storage tanks
are most likely to occur during tank filling (USEPA, 1993a).

Ammonium Nitrate

The primary air emissions from ammonium nitrate production plants are
particulate matter (ammonium nitrate and coating materials), ammonia and
nitric acid. Ammonia and nitric acid are emitted primarily from solution
formation and granulators. Particulate matter (largely as ammonium nitrate)
can be emitted from most of the process operations (USEPA, 1993a).

The emission sources in solution formation and concentration processes are
neutralizers and evaporators, emitting nitric acid and ammonia. The vapor
stream off the top of the neutralization reactor is primarily steam with some
ammonia and NH;NO; particulates present. Specific plant operating
characteristics, however, make these emissions vary depending upon use of
excess anmmoniaor acid in the neutralizer. Particulate emissions from these
operations tend to be smaller in size than those from solids production and
handling processes and generally are recycled back to the process (USEPA,
1993a).

Emissions from solids formation processes are ammoniumnitrate particulate
matter and ammonia. The sources of primary importance are prill towers (for
high density and low density prills) and granulators (rotary drum and pan).
Emissions from prill towers result from carryover of fine particles and fume
by the prill cooling air flowing through the tower. These fine particles are
from microprill formation, attrition of prills colliding with the tower or one
another, and rapid transition of the ammonia nitrate between crystal states
(USEPA, 1993a).

Microprill formation resulting from partialy plugged orifices of melt spray
devices can increase fine dust loading and emissions. Certain designs
(spinning buckets) and practices (vibration of spray plates) help reduce
plugged orifices and thusmicroprill formation. High ambient air temperatures
can cause increased emissions because of entrainment as aresult of higher air
flow required to cool prills and because of increased fume formation at the
higher temperatures (USEPA, 1993a).

Emissions from screening operations are generated by the attrition of the
ammonium nitrate solids against the screens and against one another. Almost
all screening operations used i nthe anmonium nitrate manufacturing industry
areenclosed or have acover over the uppermost screen. Emissionsareducted
from the process for recovery or reuse (USEPA, 1993a).
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Bagging and bulk loading operations are also a source of particulate
emissions. Dust is emitted from each type of bagging process during fina
filling whendust laden air is displaced fromthe bag by the ammoniumnitrate.
The potential for emissions during bagging is greater for coated than for
uncoated material. It is expected that emissions from bagging operations are
primarily the kaolin, talc or diatomaceous earth coating matter. About 90
percent of solid ammonium nitrate produced domestically is bulk loaded.
While particulate emissions from bulk loading are not generally controlled,
visible emissions are within typical state regulatory requirements (below 20
percent opacity) (USEPA, 1993a).

Urea

Emissions fromurea manufacture are mainly ammoniaand particul ate matter.
Formadehyde and methanol, hazardous air pollutants, may be emitted if
additives are used. Formalin™, used asaformal dehyde additive, may contain
up to 15 percent methanol. Ammoniaisemitted during the solution synthesis
and solids production processes. Particulate matter is emitted during all urea
processes (USEPA, 1993a).

In the synthesis process, some emission control is inherent in the recycle
process where carbamate gases and/or liquids are recovered and recycled.
Typica emission sources from the solution synthesis process are
noncondensable vent streams from ammonium carbamate decomposers and
separators. Emissionsfrom synthesis processes are generally combined with
emissions from the solution concentration process and are vented through a
common stack. Combined particulate emissions from urea synthesis and
concentration operations are small compared to particulate emissions from a
typical solids-producing urea plant. The synthesis and concentration
operations are usually uncontrolled except for recycle provisions to recover
ammonia (USEPA, 1993a).

Uncontrolled emission rates from prill towers may be affected by the
following factors:

C product grade being produced

C air flow rate through the tower

C type of tower bed

C ambient temperature and humidity (USEPA, 1993a)

The total of mass emissions per unit is usually lower for feed grade prill
production than for agricultural grade prills, due to lower airflows.
Uncontrolled particulate emission rates for fluidized bed prill towers are
higher than those for nonfluidized bed prill towers making agricultural grade
prills, and are approximately equal to those for nonfluidized bed feed grade
prills (USEPA, 1993a).

Ambient air conditions can affect prill tower emissions. Available data
indicate that colder temperatures promote the formation of smaller particles
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in the prill tower exhaust. Since smaller particles are more difficult to
remove, the efficiency of prill tower control devices tends to decrease with
ambient temperatures. Thiscan lead to higher emissionlevelsfor prill towers
operated during cold weather. Ambient humidity can aso affect prill tower
emissions. Air flow ratesmust beincreased with high humidity, and higher air
flow rates usually cause higher emissions (USEPA, 1993a).

Inthe solids screening process, dust is generated by abrasion of ureaparticles
and thevibration of the screening mechanisms. Therefore, amost all screening
operations used inthe ureamanufacturing industry are enclosed or are covered
over theuppermost screen. Emissionsattributableto coating includeentrained
clay dust fromloading, inplant transfer, and leaks fromthe seals of the coater
(USEPA, 1993a).

Phosphoric Acid

Gaseous fluorides such as silicon tetrafluoride (SiF,) and hydrogen fluoride
(HF) can be major emissions from wet process acid production. Phosphate
rock contains 3.5 to 4.0 percent fluorine. Part of the fluorine from the rock is
precipitated with the gypsum, another part isleached out with the phosphoric
acid product, and the remaining portion is vaporized in the reactor or
evaporator. The relative quantities of fluoridesin the filter acid and gypsum
depend on the type of rock and the operating conditions. Final disposition of
the volatilized fluoride depends on the design and operation of the plant
(USEPA, 1993a).

The reactor inwhich phosphate rock is reacted with sulfuric acid isthe main
source of emissions. Fluoride emissions accompany the air used to cool the
reactor durry. Vacuum flash cooling hasreplaced the air cooling method to a
large extent, since emissions are minimized in the closed system.

Acid concentration by evaporation is another source of fluoride emissions.
Approximately 20 to 40 percent of the fluorine originally present in the rock
vaporizes in this operation. Particulate matter containing fluorides can be
emitted directly from process equipment. About three to six percent of the
particulates can be fluorides, as measured at one facility (USEPA, 1993a).

Ammonium Phosphates

The major sources of air emissons from the production of ammonium
phosphaticfertilizersincludethereactor, theammoniator-granul ator, thedryer
and cooler, product sizing and material transfer, and the gypsum pond. The
reactor and ammoniator-granulator produce emissions of gaseous ammonia,
gaseous fluorides such as hydrogen fluoride (HF) and silicon tetrafluoride
(SiF,), and particulate ammonium phosphates. These two exhaust streams are
generaly combined and passed through primary and secondary scrubbers
(USEPA, 1993a).

Exhaust gasesfromthe dryer and cooler aso contain ammonia, fluorides and
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particulates, and these streams are commonly combined and passed through
cyclonesand primary and secondary scrubbers. Particul ate emissions and low
levels of ammonia and fluorides from product sizing and material transfer
operations are controlled the same way (USEPA, 1993a).

Normal Superphosphates

Sourcesof emissions at anormal superphosphate plant includerock unloading
and feeding, mixing operations (inthereactor), storage (inthe curing building),
and fertilizer handling operations. Rock unloading, handling and feeding
generate particulate emissions of phosphate rock dust. The mixer, den and
curing building emit gasesinthe formof silicontetrafluoride (SiF,), hydrogen
fluoride (HF) and particulates composed of fluoride and phosphate material
(USEPA, 1993a).

Triple Superphosphates

Emissions of fluorine compounds and dust particles occur during the
production of granulated triple superphosphate. Silicon tetrafluoride (SiF,)
and hydrogen fluoride (HF) arereleased by the acidulation reaction and they
evolvefromthe reactors, den, granulator, and dryer. Evolution of fluorideis
essentially finished in the dryer and there islittle fluoride evolved from the
storage pile in the curing building (USEPA, 1993a).

Sources of particulate emissions include the reactor, granulator, dryer,
screens, cooler, mills, and transfer conveyors. Additional emissions of
particulate result fromthe unloading, grinding, storage, and transfer of ground
phosphate rock. Facilities may also use limestone, which is received in
granulated form and does not require additiona milling (USEPA, 1993a).

Wastewater
Wastewater from the fertilizer industry can be classified into four groups:

C process effluents resulting from contact with gas, liquids, or
solids

C dedicated effluents which may be separated for use in one
process or for recycling at a controlled rate

C effluents fromgeneral services suchas cleaning or pretreatment

C occasional effluents such as leaks or spills

A number of process wastewater streams from the nitrogenous fertilizer
industry have been identified. Frequently these wastewaters contain high
levels of nitrogenous compounds such as ammonia, nitrates, and organic
nitrogen. In ammonia production, wastewater is generated from process
condensate stripping.  Ammonium nitrate manufacturing produces process
wastewater inthe neutralization process, the evaporation unit, and air cooling
equipment. The vacuum condenser in urea plants is a source of wastewater.
Most scrubbing operations are also a source of wastewater. Nitric acid
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production generates relatively little wastewater since there is no process
wastewater source. Steam generated in nitrogenousfertilizer processing may
contain dissolved and suspended solids, akalinity, and hardness (USEPA,
1974).

The most common methods for removing nitrogenous compounds include:

Biological nitrification/denitrification

Air or steam stripping

lon exchange

Breakpoint chlorination (Water Environment Federation, 1994).

OOOO

The major source of wastewater fromany phosphatic fertilizer manufacturing
process is referred to as “ pond water.” Phosphoric acid production creates
large quantities of pond water for cooling of the process, concentration of the
product and for processing and storage of the gypsum byproduct. Gypsum
durry water is decanted from the top of the gypsum stacks and sent to the
cooling pond through collection ditches (USEPA, 1993a). Through
evaporation and recycling, contaminant concentrationsin pond water canreach
several grams per liter of phosphates and fluoride. Additional elemental
contaminants in pond water which originate in phosphate rock are arsenic,
cadmium, uranium, vanadium, and radium (USEPA, 1974).

The most common industry treatment for removing phosphorous is lime
neutralization and settling.

Occasiona wastewater is generated in any fertilizer production facility by
leaks, spills, cleaning, maintenance, and laboratory tests. Cleaning of cooling
and pollution control systems also produces process wastewater. Cooling
water may contain ammonia, sulfate, chloride, phosphate, chromate, and
dissolved solids which become concentrated through evaporation (USEPA,
1974). The laundry of workers clothing is another source of wastewater
originating outside the actual process.

Solid/Hazar dous/Residual Wastes

One of the largest solid wastes in the fertilizer industry is phosphogypsum
whichisproduced during phosphoric acid production. Approximately 1.5tons
of phosphogypsumis produced per tonof phosphate rock fed, or 5 tons per ton
of phosphoric acid produced (expressed as P,Os). Gypsum (calcium sulphate
dihydrate) is a minera which also occurs in nature. Phosphogypsum is
produced by the reaction of phosphate rock with sulphuric acid during the
process of producing phosphoric acid. Theterm“phosphogypsum” isused to
specify the particular gypsum arising fromthe acidulation of phosphate rock,
because it contains trace amounts of many of the mineral impurities that
accompany phosphate rock. One of these impuritiesis radium, the parent of
radon. Other traceimpuritiesfoundin phosphogypsumincludearsenic, nicke,
cadmium, lead, aluminum, fluoride, and phosphoric acid. Mainly because of
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the radium content, the EPA restricts use of phosphogypsum and stipul atesthat
no phosphogypsumwith radium over tenpCi/gcanberemoved fromthe stacks
adjacent to the agricultural chemical plants (UNEP, 1996).

The use of waste phosphogypsum for other purposes has been widely
encouraged, but economic and/or quality problems and/or the demand for the
resulting products frequently inhibit or prevent this. Theseproblemsrelate not
only to the impurities in the gypsum, but also to its relatively high moisture
content. Plasterboard, plaster, and cement arethe main possibilities. Itisalso
possible to recycle phosphogypsum in sulphuric acid production. The ready
availability of natural gypsum and the high cost of gypsum-based sulphuric
acid, as well asthe presence of trace contaminants, are the main obstacles to
its use (Miller, 1995). However, in countries where gypsum and other
sulphurous raw materials are scarce, phosphogypsum has been successfully
used for these purposes (UNEP, 1996).

Dumping gypsum on land is not possible everywhere because the material
settles and dries slowly and requires an adequate land area and certain
climatic and soil conditions where the stack is situated. Gypsum stacks are
being increasingly regulated in terms of lining and cap systems to prevent
contaminated leaching or runoff (UNEP, 1996).

All phosphate ores contain traces of radioactive elements and a number of
metals. During processing, these are partitioned between beneficiation process
wastes, the waste from the further processing into intermediate and finished
fertilizer production, and some end up in the final product (UNEP, 1996).

Cadmium is a heavy metal which accumulates in living systems and can
become toxic above certain limits. The quantity of cadmium contained in a
phosphatic fertilizer depends on the source of the rock or waste material from
which it was made. The cadmium content of phosphate rocks varies from
almost zero to over 300 mg/lkg P,Os. The acidulation of phosphate rock
partitions the cadmium between the fertilizer product and the by-products,
mainly the phosphogypsum arising from phosphoric acid production (UNEP,
1996).

The fertilizer industry has for some decades tried to develop cadmium
separationprocesses. Processesstudied sofar have shown seriouslimitations
and problems, with regard to safety, cost, energy consumption or
environmental concerns. Currently available processesareexpensiveand are
not economically viable except for phosphates destined for human or animal
consumption, which have a greater added value. A process developed for
removing cadmium from phosphoric acid, which is used in the production of
many phosphatic fertilizers (except normal superphosphate), has shown
promise on alaboratory scale, but needs further testing before being used on
an industrial scale (UNEP, 1996).
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Off-gpecification product, spills, and dusts collected in emission control
systems are potential sources of residual wastes. Products are occasionally
suspended or canceled, leaving stockpilesof residual product. Other possible
sources of solid wastes are spent catalysts, spent containers, wastewater
treatment sludges, and spentfilters. Many of these wastes are transported of f-
sitefor disposal. However, with good housekeeping techniquesand dedicated
systems, some of these wastes may be recycled back into the process instead
of being wasted.

Cataysts used in the steam reforming process need to bereplaced every two
tosixyears. Spent catalystscontain oxidesof hexava ent chromium, zinc, iron,
and nickel. They are typically returned to the manufacturer or other metal
recovery companies for recycling and reclamation of valuable materials
(UNEP, 1996).

I11.E.2. Pesticide Formulating, Packaging, and Repackaging

As listed below, input raw materials include the pesticide concentrates from
pesti cide manufacturing plants aswel | asdiluents and other chemical additives
used in the formulating process.

C Active Ingredients
Organic/inorganic pesticides:. insecticides, herbicides, fungicides, and
others. (See Table 10.)

C Formulation and preparation materials
Dry formulations:
organic flours, sulfur, silicon oxide, lime, gypsum, talc,
pyrophyllite, bentonites, kaolins, attapulgite, and volcanic ash.

Liquid formulations:
Solvents. xylenes, kerosenes, methyl isobutyl ketone, amyl
acetate, and chlorinated solvents.
Propellants: carbon dioxide and nitrogen.
Others: wetting and dispersing agents, masking agents,
deodorants, and emulsifiers (USEPA, 1990).

Inadditionto pesticide materials, some facilities listed under SIC code 2879
producefertilizer/pesticide blends. A variety of nitrogenous, phosphatic, and
mixed fertilizers may be inputted into bulk blending tanks to produce these
combinations.
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Table10: Approximate Quantities of Most Commonly Used Conventional

Pesticides in United States Agricultural Crop Production

Chemical 1995 Consumption | Chemical 1995 Consumption

(Million pounds (Million pounds
active ingredient) active ingredient)

Atrazine 68-73 Chlorpyrifos 9-13

Metolachlor 59-64 Chlorothal onil 8-12

Metam Sodium 449-54 Copper Hydroxide | 7-11

Methyl Bromide | 39-46 Propanil 6-10

Dichloropropene | 38-43 Dicamba 6-10

2,4-D 31-36 Terbufos 6-9

Glyphosate 25-30 Mancozeb 6-9

Cyanazine 24-29 Fluometuron 5-9

Pendimethalin 23-28 MSMA 4-8

Trifluralin 23-28 Bentazone 4-8

Acetochlor 22-27 Parathion 4-7

Alachlor 19-24 Sodium Chlorate 4-6

EPTC 9-13

Source: Pesticide Industry Sales and Usage, 1994 and 1995 Market Estimates, EPA, August

1997,
Air Emissons
Air emissions can be generated throughout the pesticide formulating and
packaging processes, mostly when fine particulates of pesticide dust become
suspended in air while the materials are being moved, processed, or stored.
Most dust or granule blending mills are equipped with vacuum systems,
cyclones, and wet scrubbersto coll ect fugitive dust. Some vacuumsystems are
dedicatedto certain processesto facilitate reuse of the dust. Other sysems are
used to collect dust from a number of areas (USEPA, 1990). Dust generated
by pesticide formulation processes contain Als which may be toxic to humans
and the environment. Thus, they are important to contain.
Volatile organic compound (VOC) emissions such as xylene may also arise
when solvent-based liquid formulations are produced. VOC emissions may
also be generated during equipment cleaning with solvents.
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Wastewater

Process wastewater is defined in40 CFR 122.2 as “any water which, during
manufacturing or processing, comesinto direct contactwith or resultsfromthe
production or use of any raw material, byproduct, intermediate product,
finished product, or waste product.” Wastewater from the pesticide
formulating industry is typically due to cleaning of equipment and related
process areas and not the actual formulating processes (USEPA, 1996).

Cleaning and decontaminating blending and liquid pesticide mixing and
storage equipment generates pesticide-contaminated wastewater or solvent,
depending uponwhether the equipment is used to formulate water or solvent-
based pesticides. Decontamination is performed between batches of different
types of formulations to prevent cross contamination of the subsequent batch.
Decontaminationisal so performed prior to taking the equipment out of service
for maintenance. The decontamination is commonly performed using high
pressure water hosesequi pped with spray nozzles, portable steamgenerators,
or by running a batch of solvent through the formulating equipment (USEPA,
1990).

Active ingredient containers, such as 55-gallon drums, are often
decontaminated by triple rinsing. The decontamination is usually performed
using a high pressure water hose equipped with a spray nozzle or a portable
steamjenny. Thecontainerscanthen be sold or givento commercial recycling
firms, depending on label directions (USEPA, 1990).

Floor, wall, and equipment exterior washing is typically performed using
water hoses equipped with spray nozzles. It may al so involve the use of mops
and squeegees. Wastewater is also generated by clean-up of spillsand leaks.

Wastewater fromthese operationstypically contains Als, solvents, and wetting
agents (USEPA, 1990). Other sources of wastewater include:

Pollution control scrubber water

Department of Transportation leak test water
Safety equipment wash water

L aboratory equipment wash water

Shower water

Laundry water

Fire protection test water

Contaminated precipitation runoff (USEPA, 1996)

OO OOOOOO

Solid/Hazar dous/Residual Wastes

Residua wastes include containers and container liners potentially
contaminated with pesticides, aswell as off-spec product, dustcollected from
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emission control equipment, and product spills. Contaminated |aboratory
equipment and protective workers clothing are other potential solid waste
sources (USEPA, 1990).

Decontamination of the solid-based pesticide blending mills may generate
solid diluent contaminated with pesticides. The diluent typically consists of
clay for dust mills and sand for granule mills (USEPA, 1990).

In case of pesticide products which have been suspended or canceled, there
may be existing stocks of these products remaining. EPA may allow the use
of existing stocks or prohibit such use. State environmental agencies
occasionally collect unusable pesticides.

Procedures for pesticide management have been proposed by EPA, as
authorized under section 19 of the Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA). For more details, refer to section VI1.C on pending
and proposed regulatory requirements.
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Table11l: Summary of Potential Pollution Outputsfor the Agricultural
Chemical Industry

Process Air Emissions Process Wastewater Residual Waste
Nitric Acid NO, NO,, HNQ;in NA Spent tower
Absorption Tower || tailgas materials, trays
Solution NH;, HNO, Condensed steamwith | NA
Formulation and particulates NH,NO; and NH,

Granulation

Solids Formation || Particulates, NO,, NA Dusts

SiF, HF

Regeneration of Hydrocarbons, CO, Condensed steam, NH;, | Spent bed materia

Desulfurization NH;, CO, Co,

and Filter Beds

Screening Dust NA Mixed undersized
captured dusts, used
screens

Wet Process SiF,, HF Pond water Gypsum

Phosphoric Acid

Production

Unloading of Dust/particul ates NA L eftover raw material

materialsinto released in transfer containers

blending tanks

Open processing VOC's NA NA

and storage

equipment

Equipment and NA Washwater, waste Waste sands and

facility cleaning solvent clays, used mops/
squeegees/etc.

Laboratory VOC'sand dusts Washwater, lab testing | Off-spec product

procedures released water used for

testing/analysis

Spills and runoff Dust/particul ates Contaminated Contaminated solid
released by spill rainfall/runoff product
Pollution control NA Contaminated scrubber | Spent filter materia

systems

water

Source: Guideto Pollution Prevention, The Pesticide Formulating Industry, Center for
Environmental Research Information, United States EPA, Washington D.C., 1990.
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I11.F. Management of Chemicalsin Wastestream

Fertilizers

The Pollution Prevention Act of 1990 (PPA) requires facilities to report
informati onabout the management of Toxic Release Inventory (TRI) chemicals
inwaste and efforts madeto eliminate or reduce those quantities. These data
have been collected annually in section 8 of the TRI reporting Form R
beginning withthe 1991 reporting year. The datasummarized below cover the
years 1995-1998 and are meant to provide a basic understanding of the
guantities of waste handled by the industry, the methods typically used to
managethiswaste, and recent trendsin these methods. TRI waste management
data can be used to assess trends in source reduction within individual
industries and facilities, and for specific TRI chemicals. This information
could then be used as a tool in identifying opportunities for pollution
prevention or compliance assistance activities.

While the quantities reported for 1995 and 1996 are estimates of quantities
already managed, the quantities listed by facilities for 1997 and 1998 are
projections only. The PPA requires these projections to encourage facilities
to consider future source reduction, not to establish any mandatory limits.
Future-year estimates are not commitments that facilities reporting under TRI
are required to meet.

Table 12 shows that the TRI reporting fertilizer manufacturing and mixing
facilities managed about 566 million pounds of production related wastes
(total quantity of TRI chemicals in the waste from routine production
operationsin column B) in1996. From theyearly datapresentedin column B,
the total quantity of production related TRI wastes decreased between 1995
and 1996. Production related wastes are projected to increase in 1997 and
1998. Note that the affects of production increases and decreases on the
guantities of wastes generated are not evaluated here.

In 1996, about 84 percent of the industry’ s TRI wastes were managed on-site
through recycling, energy recovery, or treatment as shown in columns C, D,
and E, respectively. Most of these on-site managed wastes were recycled on-
site. Thereisanegligible amount (<1%) of wastes being transferred off-site
for recycling, energy recovery, or treatment. The remaining portion of the
production rel ated wastes (12 percent in 1995 and 16 percent in1996), shown
in column 1, is either released to the environment through direct dischargesto
air, land, water, and underground injection, or is transferred off-site for
disposal.
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Table 12: Source Reduction and Recycling Activity for the Fertilizer Industry as

Reported within TRI

A B I
On-Site Off-Site
Quarntity of
Production- C D E [= G H
Related % Released and
Waste % % Energy % % Energy Disposed® Off-
Y ear (10° Ibs)? || Recycled | Recovery | % Treated| Recycled | Recovery | % Treated Site
1995 719 76% 8% 4% 0% 0% 0% 12%
1996 566 7% 1% 6% 0% 0% 0% 16%
1997 606 7% 1% 7% 0% 0% 0% 15%
1998 617 78% 1% 7% 0% 0% 0% 14%

Source: 1996 Toxics Release Inventory Database.
@ Wwithin this industry sector, non-production related waste < 1% of production related wastes for 1996.

b Total TRI transfers and releases as reported in section 5 and 6 of Form R as a percentage of production related

wastes.

¢ Percentage of production related waste released to the environment and transferred off-site for disposal.

Pesticides and Miscellaneous Agricultural Chemicals

Table 13 showsthatthe TRI reporting pesticide and miscel laneousagricultural
chemicals facilities managed about 252 million pounds of production related
wastes (total quantity of TRI chemicalsin the waste from routine production
operationsincolumn B) in1996. From theyearly data presented in column B,
the total quantity of production related TRI wastes increased between 1995
and 1996. Production related wastes were projected to continue to increase
in1997 and 1998. Note that the affects of productionincreases and decreases
on the quantities of wastes generated are not evaluated here.

In 1996, about 95 percent of the industry’s TRI wastes were managed on-site
through recycling, energy recovery, or treatment as shownin columns C, D,
and E, respectively. Most of these on-site managed wastes were recycled on-
site. A small portion of the remaining wastes (4% in 1996) are transferred
off-site for recycling, energy recovery, or treatment. The remaining one
percent of the productionrelated wastes, shownincolumnl, iseither released
to the environment through direct discharges to air, land, water, and
underground injection, or is transferred off-site for disposal.
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Table 13: Source Reduction and Recycling Activity for the Pesticide and
Miscellaneous Agricultural Chemicals Industry as Reported within TRI

A B
On-Site Off-Site
Quanity of C D E F G H
Production-
Related % Released and
Waste % % Energy % % Energy Disposed® Off-
Y ear (10° Ibs)? || Recycled | Recovery | Treated | % Recycled| Recovery | % Treated Site
1995 245 85% 0% 10% 2% 1% 1% 2%
1996 252 84% 0% 11% 2% 1% 1% 1%
1997 266 84% 0% 11% 1% 1% 2% 1%
1998 279 85% 0% 11% 1% 1% 1% 1%

Source: 1996 Toxics Release Inventory Database.
@ within this industry sector, non-production related waste < 1% of production related wastes for 1996.

b Total TRI transfers and releases as reported in section 5 and 6 of Form R as a percentage of production related
wastes.

¢ Percentage of production related waste released to the environment and transferred off-site for disposal.
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V. CHEMICAL RELEASE AND TRANSFER PROFILE

This section is designed to provide background information on the pollutant
releases that are reported by thisindustry in correl ation with other industries.
The best source of comparative pollutant release information is the Toxic
Release Inventory (TRI). Pursuant to the Emergency Planning and Community
Right-to-Know Act, TRI includes self-reported facility release and transfer
datafor over 600 toxic chemicals. Facilitieswithin SIC Codes 20 through 39
(manufacturing industries) that have more than 10 employees, and that are
above weight-based reporting thresholds are required to report TRI on-site
releases and off-site transfers. The information presented within the sector
notebooks is derived from the most recently available (1996) TRI reporting
year (which includes over 600 chemicals), and focuses primarily on the on-
site releases reported by each sector. Because TRI requires consistent
reporting regardless of sector, it isanexcellent tool for drawing comparisons
across industries. TRI data provide the type, amount and media receptor of
each chemical released or transferred.

Althoughthissector notebook doesnot present historical information regarding
TRI chemical releases over time, please note that in general, toxic chemical
rel eases have been declining. In fact, according to the 1996 Toxic Release
Inventory Public Data Release, reported onsite rel eases of toxic chemicalsto
the environment decreased by 5 percent (111.6 millionpounds) between 1995
and 1996 (not including chemical s added and removed fromthe TRI chemical
list during this period). Reported releases dropped by 48 percent between
1988 and 1996. Reported transfers of TRI chemicals to off-site locations
increased by 5 percent (14.3 million pounds) between 1995 and 1996. More
detailed information can be obtained from EPA's annual Toxics Release
Inventory Public Data Release book (which is available through the EPCRA
Hotline at 800-535-0202), or directly from the Toxic Release Inventory
System database (for user support call 202-260-1531).

Wherever possible, the sector notebooks present TRI data as the primary
indicator of chemica release within each industrial category. TRI data
provide the type, amount and media receptor of each chemical released or
transferred. When other sources of pollutant rel ease data have been obtained,
these data have been included to augment the TRI information.

TRI Data Limitations

Certain limitations exist regarding TRI data. Within some sectors, (e.g. dry
cleaning, printing and transportation equipment cleaning) the majority of
facilities are not subject to TRI reporting because they are not considered
manufacturingindustries, or because they are below TRI reporting thresholds.
For these sectors, release information from other sources has been included.
Inaddition, many facilitiesreport TRI moreunder thanone SIC codereflecting
the multiple operations carried out onsite whether or not the operation is the
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facilities primary area of business as reported to the U.S. Census Bureau.
Reported chemicals are limited to the approximately 600 TRI chemicals. A
portionof theemissionsfromagricultural chemical facilities, therefore, arenot
captured by TRI. Also, reported rel eases and transfers may or may not all be
associated with the industrial operations described in this notebook.

The reader should aso be aware that TRI “pounds released” data presented
within the notebooks is not equivalent to a “risk” ranking for each industry.
Weighting each pound of rel ease equally does not factor intherel ativetoxicity
of each chemical thatisreleased. The Agency isin the process of developing
an approach to assign toxicol ogical weightings to each chemical released so
that one can differentiate between pollutants with significant differences in
toxicity. As a preliminary indicator of the environmental impact of the
industry’s most commonly released chemicals, the notebook briefly
summarizes the toxicol ogical properties of the top five chemicals (by weight)
reported by each industry.

Definitions Associated With Section |V Data Tables
General Definitions

SIC Code -- isthe Standard Industrial Classification (SIC) code, a stetistical
classification standard used for all establishment-based federal economic
statistics. The SIC codesfacilitate comparisons between facility and industry
data.

TRI Facilities -- are manufacturing facilities that have 10 or more full-time
employees and are above established chemical throughput thresholds.
Manufacturing facilities are defined as facilities in Standard Industrial
Classification primary codes 20-39. Facilities must submit estimates for all
chemicals that are on the EPA’s defined list and are above throughput
thresholds.

Data Table Column Heading Definitions

The following definitions are based upon standard definitions developed by
EPA’ s Toxic Releaselnventory Program. The categories below represent the
possible pollutant destinations that can be reported.

REL EASES-- are on-site discharges of atoxic chemical to the environment.
Thisincludes emissions to the air, discharges to bodies of water, releases at
the facility to land, as well as contained disposal into underground injection
wells.

Releases to Air (Point and Fugitive Air Emissions) -- include all air
emissions fromindustry activity. Point emissions occur through confined air
streams as found instacks, vents, ducts, or pipes. Fugitive emissionsinclude
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equipment leaks, evaporative losses from surface impoundments and spills,
and releases from building ventilation systems.

Releasesto Water (Surface Water Dischar ges) -- encompass any rel eases
going directly to streams, rivers, lakes, oceans, or other bodies of water.
Releases due to runoff, including storm water runoff, are also reportable to
TRI.

Releasesto Land -- occur within the boundaries of the reporting facility.
Releases to land include disposal of toxic chemicals in landfills, land
treatment/application farming, surface impoundments, and other disposal on
land (such as spills, leaks, or waste piles).

Underground Injection -- is a contained release of afluid into a subsurface
well for the purpose of waste disposal. Wastes containing TRI chemicalsare
injected into either Class| wellsor Class V wells. Class| wells are used to
inject liquid hazardous wastes or dispose of industrial and municipal
wastewaters benegth the lowermost underground source of drinking water.
Class V wells are generally used to inject non-hazardous fluid into or above
an underground source of drinking water. TRI reporting does not currently
distinguish between these two types of wells, although there are important
differencesin environmental impact between these two methods of injection.

TRANSFERS-- aretransfersof toxic chemicalsinwastesto afacility thatis
geographically or physically separate from the facility reporting under TRI.
Chemicals reported to TRI as transferred are sent to off-site facilitiesfor the
purpose of recycling, energy recovery, trestment, or disposal. The quantities
reported represent a movement of the chemical away from the reporting
facility. Except for off-site transfers for disposal, the reported quantities do
not necessarily represent entry of the chemical into the environment.

Transfersto POTWs-- are wastewater transferred through pipes or sewers
to apublicly owned treatments works (POTW). Treatment or removal of a
chemical from the wastewater depends on the nature of the chemical, aswell

as the treatment methods present at the POTW. Not al TRI chemicalscan be
treated or removed by a POTW. Some chemicals, such as metals, may be
removed but not destroyed and may be disposed of in landfills or discharged
to receiving waters.

Trandfers to Recycling -- are wastes sent off-site for the purposes of
regenerating or recovery by avariety of recycling methods, including solvent
recovery, metalsrecovery, and acid regeneration. Oncethese chemicalshave
been recycled, they may be returned to the originating facility or sold
commercialy.

Transfersto Energy Recovery -- arewastes combusted off-site inindustrial
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furnaces for energy recovery. Treatment of achemical by incineration is not
considered to be energy recovery.

Transfersto Treatment -- are wastes moved off-site to be treated through a
variety of methods, including neutralization, incineration, biological
destruction, or physical separation. In some cases, the chemicals are not
destroyed but prepared for further waste management.

Transfers to Disposal -- are wastes taken to another facility for disposal,
generally as arelease to land or as an injection underground.

IV.A. EPA Toxic Release Inventory for the Fertilizer, Pesticide, and Agricultural Chemical
Industry

This section summarizes the TRI data of fertilizer manufacturing and mixing
facilitiesreporting SIC codes 2873, 2874, or 2875 astheir primary SIC code
and of pesticide and miscellaneous agricultural chemicals formulating
facilities reporting SIC code 2879 as their primary SIC code.

Accordingto the 1995 ToxicsRelease Inventory (TRI) data, 190 fertilizer and
pesticide facilities reporting SIC 2873, 2874, 2875, or 2879 released (to the
air, water, or land) and transferred (shipped off-site or discharged to sewers)
atotal of 106 million pounds of toxic chemicals during calendar year 1996.
This represents approximately 2 percent of the 5.6 billion pounds of releases
and transfers from all manufacturers (SICs 20-39) reporting to TRI that year.
The top two chemicals released by weight are ammoniaand phosphoric acid
(both from fertilizer manufacturing). These two account for about 89 percent
(82 million pounds) of the industry’s total releases. Xylene, methanol, and
ethylbenzene are the three top chemicals transferred by weight (all from
pesticide formulating). These three account for about 71 percent (9 million
pounds) of the total TRI chemicals transferred by the industries. The
variability infacilities TRI chemical profiles may be attributed to the variety
of processes and productsin theindustries. Eighty-seven percent of the 243
different chemicals reported were reported by fewer than 10 facilities.

Fertilizers (SIC 2873, 2874, 2875)

According to 1996 TRI data, fertilizer manufacturing and mixing facilities
rel eased and transferred approximately 93 million pounds of pollutants during
calendar year 1996. Onehundred and ninety facilitiesreported TRI emissions
for 46 chemicals. Only 13 of the 46 chemicals (28 percent) were reported (as
releases and/or transfers) by ten or more facilities, evidence of the diversity
of theindustry. Fertilizer facilitiesrel eased an average of 481,000 pounds per
facility and transferred an average of 8,000 pounds per facility. The high
release per facility values are, in alarge part, aresult of significant releases
for ammonia and phosphoric acid from seventy or more facilities.
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Releases

Transfers

Table 14 presents the number and weights of chemicals released by fertilizer
manufacturing and mixing facilities reporting SIC 2873, 2874, and 2875 in
1996. Thetotal quantity of releases was 91.3 million pounds or 98 percent
of the total weight of chemicals reported to TRI by the fertilizer industry (i.e.,
releases and transfers). The top chemical released by this industry is
ammonia, accounting for 54 percent of the total releases. Phosphoric acidis
the next largest rel ease at 35 percent of thetotal. Fifty-eight percent of al TRI
releases in the fertilizer industry were air emissions, 53 percent as point
source and 5 percent as fugitive. Ammonia accounts for 91 percent of air
releases. The mgjority of the other releases were land disposed (32 percent)
with phosphoric acid accounting for 99 percent of land disposals. The
remaining nine percent was released as water discharges or underground
injections.

Table 15 presents the number and weights of chemicalstransferred off-site by
fertilizer manufacturing and mixing facilities reporting SIC 2873, 2874, or
28751in1996. Thetotal amount of transfers was about 1.5 million pounds or
only two percent of the total amount of chemicals reported to TRI by the
fertilizer industry (i.e., releases and transfers). Transfers to recycling
facilities accounted for the largest amount, 51 percent of the total transfers.
The next greatest percentage went for disposal and the rest to treatment
facilities. No energy recovery transfers were reported for this industry.
Copper compounds, phosphoric acid, and zinc compounds represented the
largest transfers (primarily to recycling), as 60 percent of the total transfers.
Ammoniaonly accounted for 4 percent of thetransfers compared to 54 percent
of releases.

Pesticides and Miscellaneous Agricultural Chemicals (SIC 2879)

Releases

According to 1996 TRI data, pesticide formulating facilities released and
transferred approximately 13 million poundsof poll utantsduring calendar year
1996. Onehundred and ninety-threefacilitiesreported TRI emissionsfor 197
chemicalsin 1996. Only 18 (9 percent) of these chemicalswere reported by
ten or more facilities, evidence of the particularly diverse nature of the
industry.  Pesticide formulating facilities released an average of 10,000
poundsof pollutants per facility and transferred an average of 59,000 pounds
per facility. The high average transfer per facility is due mostly to high
average xylene, ethylbenzene, and methanol transfers.

Table 16 presents the number and weights of chemicalsreleased by pesticide
and miscellaneous agricultural chemicalsformulating facilitiesreporting SIC
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Transfers

28791in1996. The total amount of releases was 2.0 million pounds or 15
percent of the total quantity of TRI chemicals reported by the pesticide and
miscellaneous agricultural chemicals industry (i.e., releases and transfers).
Thisis substantially less than the 98 percent of reported chemicals released
by the fertilizer industry. Thetop two chemicalsreleased by thisindustry are
methanol (23 percent of releases) and dichloromethane (13 percent of
rel eases).

About 69 percent (1.4 million pounds) of all the chemicals released by the
pesticide industry were released to air in the form of point source emissions
(50 percent) and fugitive air releases (19 percent). Air releases were
primarily comprised of dichloromethane, carbon disulfide, and methyl i sobuty!|
ketone. Approximately 29 percent of the releases were by underground
injection, and the remaining releases were to water (2 percent) and land
disposal (1 percent). The relatively large number of chemicals reported to
TRI under SIC 2879 compared to the fertilizer industry illustrates the variety
of chemical formulations produced by the pesticide industry.

Table 17 presents the number and weights of chemica transfers by the
pesticide and miscellaneous agricultural chemicals formulating facilities
reporting SIC 2879 in 1996. The total amount of transfers off-site was 11.3
million poundsor 85 percent of the total amount of chemicalsreported to TRI
by the pesticideindustry (i.e., releases and transfers). Xylene, methanol, and
ethylbenzene accounted for 58, 12, and 10 percent, respectively, of the
chemical TRI transfers. Transfers to recycling facilities accounted for the
largest quantity (51 percent) although only eight facilities reported recycling
transfers. Xylene accounted for 84 percent of all recycling transfers. Energy
recovery and treatment accounted for 23 and 31 percent respectively. The
remainder of transfers consisted of off-site disposals.
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Table 14: 1996 TRI Releasesfor Agricultural Chemicals Facilities (Sl Cs 2873,2874,2875)
by Number of Facilities Reporting (Releasesreported in pounds/year)

Avg. Rdesses
# Reporting Fugitive Point Water  Underground Land Tota Per Fecility
Chemicd Name Chemica Air Air Discharges Injection Disposa Reeases
Ammonia 106 4,590,371 43,967,432 427,065 539,900 78,814 49,603,582 467,958
Phosphoric Acid 72 1,452 8,631 2,939,394 0 29,071,310 32,020,787 444,733
Zinc Compounds 56 3,946 2,969 7817 65 4,023 18,820 336
Manganese Compounds 43 5,292 1,696 1,500 0 500 8,988 209
Nitrate Compounds 42 1,529 261,250 3,108,211 971,850 125,960 4,468,800 106,400
Copper Compounds 37 1477 525 1,443 60 528 4,033 109
Sulfuric Acid (1994 and after "Acid Aerosols' 32 3,237 1,435,613 5 15,000 25,587 1,479,442 46,233
Only)
Nitric Acid 30 22,388 17,418 10 0 7,655 47471 1,582
Chlorine 30 5,345 25,787 7,818 0 0 38,950 1,298
Methanol 20 38,447 3,068,775 63,362 20 185 3,170,789 158,539
Formadehyde 13 730 20,874 10 220 5 21,839 1,680
Chromium Compounds 11 251 0 536 0 1,430 2,307 210
Nickel Compounds 10 255 250 795 270 565 2,135 214
Copper 8 5 10 0 0 0 15 2
Zinc (Fume or Dust) 8 5 8 0 0 0 13 2
Lead Compounds 7 17 270 510 0 0 797 114
Hydrogen Huoride 7 15,325 13,820 15 0 3,309 32,469 4,638
Diethanolamine 6 5 7,907 31,470 0 0 39,382 6,564
24-D 5 21 251 0 0 0 272 4
Manganee 5 5 10 0 0 0 15 3
Diazinon 4 0 2 0 0 0 2 1
Benflurdin 4 445 258 0 0 0 703 176
Atrazine 3 140 0 0 0 0 140 47
Triflurdin 2 239 0 0 0 0 239 120
Chromium 2 400 0 0 0 0 400 200
Cadmium Compounds 1
Cobat Compounds 1 . . . . . . .
Diisocyanates 1 10 70 0 0 0 80 80
Certain Glycol Ethers 1 0 0 0 0 0 0 0
Carbaryl 1 5 5 0 0 0 10 10
N-butyl Alcohol 1 5 0 0 0 0 5 5
Quintozene 1 0 0 0 0 0 0 0
Mecoprop 1 10 250 0 0 0 260 260
Methoxone 1 5 250 0 0 0 255 255
Ethylene Glycol 1 750 0 13,000 0 250 14,000 14,000
Methyl 1sobutyl Ketone 1 73,325 16,241 0 0 0 89,566 89,566
Dicofol 1 250 0 . 0 0 250 250
2,4-DP 1 7 250 0 0 0 257 257
Asbestos (Friable) 1 0 0 0 0 0 0 0
Dicamba 1 12 250 0 0 0 262 262
Nickel 1 400 0 0 0 0 400 400
Vanadium (Fume or Dust) 1 . . . .
Hydrochloric Acid (1995 and after "Acid 1 0 0 0 260,000 0 260,000 260,000
Aerosols’ Only)
Thiophanate-methyl 1 0 0 0 0 0 0 0
Pendimethdin 1 0 0 0 0 0 0 0
Oxyfluorfen 1 0 0 0 0 0 0 0
100** 4,766,111 48,851,072 6,603,991 1,787,475 29,320,121 91,327,740 480,672
** Total number of facilities (not chemical reports) reporting to TRI in thisindustry sector.
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Table 15: 1996 TRI Transfersfor Agricultural Chemicals Facilities (SI Cs 2873,2874,2875)

by Number and Facilities Reporting (Transfersreported in pounds/year)

Avg
# Energy Transfer
Chemicd Name Reporting Potw Disposal Recycling Trestment Recovery Tota Per
Chemicd Tranfers Transfers Transfers Tranfers Tranfers Transfers Facility
JAmmonia 106 51600 . 11477 63077 595
Phosphoric Acid 72 0 289528 . 418 289946 4,027
[Zinc Compounds 56 5 1060 179327 45834 226226 4,040
IManganese Compounds 43 0 1000 . 3834 4834 112
Nitrate Compounds 12 95000 . 14657 750 110407 2,629
(Copper Compounds 37 0 11861 384419 11000 407280 11,008
Sulfuric Acid (1994 and after "Acid Aerosols' 32 0 0 0
Only)
Nitric Acid 30 0 250 250 8
Chlorine 30 25 25 1
M ethanol 20 1542 1542 7
Formaldehyde 13 250 ) ) 250 19
Chromium Compounds 11 0 14207 63230 . 77437 7,040
Nickel Compounds 10 0 81600 20000 101600 10,160
Copper 8 0 ) 14657 . 14657 1,832
Zinc (Fume or Dust) 8 0 505 14657 5 15167 1,89
Lead Compounds 7 0 10 10 1
Hydrogen Fluoride 7 0 . 0 0
Diethanolamine 6 19940 20000 39940 6,657
2,4-D 5 0 4613 4613 923
Manganese 5 0 . 0 0
Diazinon 4 0 4608 4608 1,152
Benflurdin 4 0 1250 1250 313
Atrazine 3 0 107880 107880 35,960
Triflurdin 2 0 . 0 0
Chromium 2 0 14657 14657 7,329
Cadmium Compounds 1
Cobalt Compounds 1 . . .
Diisocyanates 1 0 0 0
Certain Glycol Ethers 1 0 . 0 0
Carbaryl 1 0 591 591 591
N-butyl Alcohol 1 0 . 0 0
Quintozene 1 0 4358 4358 4,358
Mecoprop 1 0 250 250 250
Methoxone 1 0 . 250 250 250
Ethylene Glycol 1 0 185 185 185
Methyl Isobutyl Ketone 1 0 . 0 0
Dicofol 1 0 250 . 250 250
2,4-DP 1 0 . 250 250 250
JAshestos (Frigble) 1 0 19300 . 19300 19,300
Dicamba 1 0 . 250 250 250
Nicke 1 0 14657 14657 14,657
|V anadium (Fume or Dust) 1 . . .
Hydrochloric Acid (1995 and after "Acid 1 0 0 0
JAerosols’ Only)
 Thiophanate-methyl 1 0 4358 4358 4,358
Pendimethain 1 0 4358 4358 4,358
Oxyfluorfen 1 0 4358 4358 4,358
190** 168,362 337,971 782,046 250,692 0 1,539,071 8,100,
** Total number of facilities (not chemical reports) reporting to TRI in thisindustry sector.
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Table 16: 1996 TRI Releasesfor Agricultural Chemicals Facilities (SIC 2879) by Number of Facilities
Reporting (Releasesreported in pounds/year)

Avg. Rdeass
# Reporting Fugitive Point Water Underground Land Tota Per Fecility
Chemicd Name Chemicd Air Air Discharges Injection Disposa Reeasss
1,2,4-trimethylbenzene 24 5310 3185 0 0 0 8495 354
Xylene (Mixed Isomers) 24 24494 16327 0 17760 0 58581 2441
Ethylene Glycol 2 7856 819 2521 2290 7922 21408 973
Naphthalene 21 4536 3402 17 0 20 7975 330
Malahion 17 571 280 10 0 0 861 51
Diazinon 17 21 227 10 0 0 258 15
Ammonia 14 20529 36889 4908 2300 360 64986 4,642
24D 13 1926 1535 5 0 255 3721 286
Carbaryl 12 1005 9005 10 0 2500 12520 1,043
Methanol 12 12434 35850 8217 400300 51 456852 38,071
N-butyl Alcohol 12 1498 1668 0 0 0 3166 264
Captan 12 519 12106 5 5 0 12635 1,053
Quintozene 1 1050 561 0 0 0 1611 146
Triflurdin 1 1304 2578 87 0 0 3969 361
Chlorotha onil 1 622 1005 0 0 1670 3297 300
2,4-d 2-ethylhexyl Ester 1 2160 1065 5 0 0 3230 294
Ethylbenzene 10 1065 421 0 0 0 1486 149
Atrazine 10 4000 2430 5 1 0 6436 644
Copper Compounds 9 547 188 11 0 5 751 83
Zinc Compounds 9 2299 2307 0 0 0 4606 512
Dimethylamine 9 3547 7560 0 250 0 11357 1,262
Arsenic Compounds 8 267 1089 14 0 0 1370 171
Certain Glycol Ethers 8 10501 250 0 0 0 10751 1344
Lindane 8 255 255 5 0 250 765 %
Bromomethane 8 9398 63421 0 0 0 72819 9,102
Chloropicrin 8 2240 5835 0 0 0 8075 1,009
Cumene 8 108 78 0 0 0 186 23
Permethrin 8 976 509 0 0 0 1485 186
Dicamba 7 348 324 132 59200 0 60004 8572
Piperonyl Butoxide 6 35 6 0 0 0 41 7
Dimethoate 6 225 260 10 0 0 495 83
Mecoprop 6 510 920 0 0 255 1685 281
Toluene 6 11676 27350 39 536 71 39672 6,612
Thiram 6 510 1000 0 0 0 1510 252
Methyl Parathion 6 716 312 0 0 0 1028 171
Diuron 6 261 1250 8 0 0 1519 253
Prometryn 6 250 268 0 0 0 518 86
Chlorine 6 6020 2455 0 5 0 8480 1,413
Manganese Compounds 5 6657 75 0 0 0 6732 1,346
Nitrate Compounds 5 5 6 22000 0 0 22011 4,402
1,1,1-trichloroethane 5 1729 7400 0 0 0 9129 1,826
Carbon Diaulfide 5 6817 112994 0 5 0 119816 23,963
Methoxone 5 265 510 250 0 250 1275 255
Metham Sodium 5 1266 258 1 0 2 1527 305
N-methyl-2-pyrrolidone 5 310 10 5 750 5 1080 216
Carbofuran 5 2 274 1 0 0 297 59
Bromoxynil Octanoate 5 270 251 0 0 0 521 104
Maneb 5 0 0 0 0 0 0 0
Cyanazine 5 285 1625 0 0 0 1910 382
Formal dehyde 4 3020 8018 1083 0 5 12126 3032
Chloromethane 4 7434 82165 0 0 9 89603 22,402
Dichloromethane 4 12585 256135 100 0 23 268843 67,211
O-xylene 4 5602 35250 5 0 5 40862 10,216
Methyl Isobutyl Ketone 4 105310 58755 5 0 5 164075 41,019
Smazine 4 1005 1005 5 0 0 2015 504
Hydrochloric Acid (1995 and after "Acid 4 3698 48257 0 0 56 52011 13,003
Aerosols’ Only)
Phosphoric Acid 4 438 0 0 0 0 438 110
Sulfuric Acid (1994 and after "Acid 4 1009 1 0 0 15 1025 256
Aerosols’ Only)
Metribuzin 4 2 1010 5 0 0 1017 254
Acephate 4 255 1250 0 0 0 1505 376
Chromium Compounds 3 250 83 3 0 0 A1 114
Chlorodifluoromethane 3 11406 2441 0 0 0 13847 4,616
Maeic Anhydride 3 1079 2385 5 0 0 3469 1,156
M-xylene 3 508 250 0 0 0 758 253
Dicofol 3 210 0 0 0 0 210 70
Aldicarb 3 21 1205 0 0 5 1231 410
Linuron 3 5 5 5 0 0 15 5
Ethyl Dipropylthiocarbamate 3 6706 619 2 29 0 7356 2452
| Paraquiat Dichloride. 3 500 500 0] 0 0 1000 333

Sector Notebook Project 83 September 2000



Agricultural Chemical Industry Chemical Releasesand Transfers

Table 16: 1996 TRI Releasesfor Agricultural Chemicals Facilities (SIC 2879) by Number of Facilities
Reporting (Releasesreported in pounds/year)

Avg. Rdeass

# Reporting Fugitive Point Water  Underground Land Tota Per Fecility
Chemicd Name Chemicd Air Air Discharges Injection Disposa Reeasss
Propachlor 3 0 0 0 0 0 0 0
Fluometuron 3 260 512 0 0 0 772 257
Dimethylamine Dicamba 3 580 5 0 0 5 590 197
Carboxin 3 8 0 0 0 0 8 3
Copper 3 0 5 0 0 0 5 2
Ethoprop 3 250 615 0 0 0 865 288
Thiophanate-methyl 3 70 9 0 0 0 79 26
Pendimethdin 3 970 260 2 0 140 1392 464
Hexazinone 3 17 283 0 0 0 300 100
Ethylenebisdithiocarbamic Acid, Sdtsand 2 1057 57 0 0 0 1114 557
Edters
Trichlorfon 2
Parathion 2 . . . .
Dichlorvos 2 0 0 0 0 0 0 0
S,s,s-tributyltrithiophosphate 2 1325 473 2 0 8 1808 904
24-db 2 470 250 0 0 0 720 360
1,4-dichlorobenzene 2 340 1371 0 0 0 1711 856
1,2-dichloroethane 2 6300 57000 33 0 250 63583 31,792
Chlorobenzene 2 320 0 0 0 0 320 160
Phenol 2 533 0 1 0 0 534 267
Diethanolamine 2 255 255 0 0 0 510 255
24-dp 2 250 5 0 0 5 260 130
Naed 2 0 50 0 0 0 50 25
Hydrazine 2 201 12 0 0 0 213 107
1,3-dichloropropylene 2 2301 120 0 0 0 2421 1211
Propanil 2 250 2627 0 0 0 2877 1439
Ametryn 2 255 298 5 0 0 558 279
Cycloate 2 0 49 1 2 0 52 26
Bromoxynil 2 5 10 0 0 0 15 8
2,4-d Butoxyethyl Ester 2 262 401 0 0 0 663 332
Sodium Dicamba 2 5 750 0 0 0 755 378
Dipotassum Endothall 2 39 4 0 0 0 43 2
Moalinate 2 315 271 1 0 0 587 294
Chlorpyrifos Methyl 2 5 5 0 0 0 10 5
Zinc (Fume or Dust) 2 250 0 . 0 0 250 125
Nitric Acid 2 4000 398 5 0 280 4683 2,342
Resmethrin 2 1 0 0 0 0 1 1
Desmedipham 2 15 0 0 0 0 15 8
Thiophanate Ethyl 2 . . . . . .
Thiobencarb 2 530 281 0 0 0 811 406
Thiodicarb 2 250 1000 0 0 250 1500 750
Propiconazole 2 5 5 0 0 0 10 5
Cyfluthrin 2 3 13 0 0 350 366 183
Fomessfen 2 255 250 0 0 0 505 253
Quizaofop-ethyl 2 1 0 . 0 0 1 1
Lactofen 2 847 29 0 0 0 876 438
Bifenthrin 2 6 1 0 0 0 7 4
Myclobutanil 2 . . . . .
Antimony Compounds 1 0 2 0 0 0 2 2
Chlorophenols 1 250 250 0 73400 0 73900 73,900
Cyanide Compounds 1 15 41 5 0 5 66 66
Diisocyanates 1 . . . . . . .
Lead Compounds 1 130 139 0 0 0 269 269
Carbon Tetrachloride 1 66 41000 0 5 0 41071 41,071
Formic Acid 1 810 700 29 0 0 1539 1539
Isopropyl Alcohol (Manufacturing, 1 0 15 0 0 0 15 15
Strong-acid Process Only, No Supplies)
N,n-dimethylformamide 1 1 3B 0 0 0 39 39
Methoxychlor 1 5 5 0 0 0 10 10
Vinyl Chloride 1 552 644 0 0 0 1196 1,196
Tert-butyl Alcohol 1 20 121 0 0 0 141 141
2-methyllactonitrile 1 0 180 0 0 0 180 180
Triphenyltin Hydroxide 1 . . . . .
Hexachlorocycd opentadiene 1 5 5 0 250 0 260 260
Dicyclopentadiene 1 141 562 0 0 0 703 703
Dimethyl Sulfate 1 . . . . . .
Methyl Ethyl Ketone 1 32 240 0 0 0 272 272
Dichloran 1 . . . . . .
P-xylene 1 5 5 0 0 0 10 10
1,3-butadiene 1 7 1200 0 0 0 1277 1277
Cvdohexanal 1 (0] 18 (0] (0] (0] 18 18
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Agricultural Chemical Industry Chemical Releasesand Transfers

Table 16: 1996 TRI Releasesfor Agricultural Chemicals Facilities (SIC 2879) by Number of Facilities
Reporting (Releasesreported in pounds/year)

Avg. Rdeass
# Reporting Fugitive Point Water Underground Land Tota Per Fecility
Chemicd Name Chemicd Air Air Discharges Injection Disposa Reeasss
N-hexane 1 2910 5560 0 0 0 8470 8470
Pyridine 1 4836 5617 0 0 0 10453 10,453
Propoxur 1 . . . . . . .
Di(2-ethylhexyl) Phthalate 1 10 25 0 0 0 35 35
Hexachlorobenzene 1 5 0 0 0 0 5 5
1,2,A-trichlorobenzene 1 8000 750 0 750 0 9500 9,500
24-dichlorophenol 1 2630 250 0 15390 0 18270 18,270
Triethylamine 1 3298 101 0 0 0 3399 3,399
Hydroquinone 1 250 5 0 0 0 255 255
Folpet 1 0 5 0 0 0 5 5
Merphos 1 200 0 0 0 0 200 200
Oxydemeton Methyl 1 . . . . . .
Bromadil 1 6 0 0 0 0 6 6
Methyl Isothiocyanate 1 0 0 0 0 0 0 0
Perchloromethyl Mercaptan 1 0 510 0 0 0 510 510
Methyl |socyanate 1 0 0 0 0 0 0 0
Pebulate 1 250 250 0 . 0 500 500
Benflurdin 1
Nitrapyrin 1 .
Tridlate 1 250 250 0 0 0 500 500
Dodine 1 5 5 0 0 0 10 10
Dimethyl Chlorothiophosphate 1 0 0 0 0 0 0 0
Temephos 1
Terbecil 1 . . .
Hydrogen Fluoride 1 0 0 0 0 0 0 0
Bromine 1 0 0 0 0 0 0 0
Mevinphos 1 0 0 0 0 0 0 0
Phosphine 1 0 1076 0 0 0 1076 1,076
Creosote 1 15 25 0 0 0 40 40
Zineb 1
Fenbutatin Oxide 1 . . . . . . .
Alachlor 1 2100 0 0 0 0 2100 2,100
Benomyl 1 . . . . . . .
Oryzdin 1 .
Oxydiazon 1 5 250 0 0 0 255 255
Aluminum Phosphide 1 .
Bendiocarb 1 .
Pronamide 1 5 250 0 0 0 255 255
Toluene Diisocyanate (Mixed |somers) 1 .
Propetamphos 1 5 5 0 0 250 260 260
Amitraz 1 .
Tebuthiuron 1 0 5 0 0 0 5 5
Diflubenzuron 1
Sulprofos 1
Dinocap 1
Fenpropathrin 1
Profenofos 1
Oxyfluorfen 1
Triadimefon 1
Vinclozolin 1 .
Fenvderate 1 1 0 0 0 0 1 1
Dimethipin 1 .
Triclopyr Triethylammonium Salt 1 0 6 0 0 0 6 6
Fenarimol 1 . . . . .
Adcifluorfen, Sodium Salt 1 0 0 2 0 5 7 7
Chlorsulfuron 1 0 1 . 0 0 1 1
Fuvdinae 1 . . .
Chlorimuron Ethyl 1 0 1 0 0 1 1
Tribenuron Methyl 1 0 1 0 0 1 1
193+* 369,954 995,519 39,600 573228 15,287 1,993,588 10,329

** Total number of facilities (not chemical reports) reporting to TRI in thisindustry sector.
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Agricultural Chemical Industry

Chemical Releases and Transfers

Table17: 1996 TRI Transfersfor Agricultural Chemicals Facilities (SIC 2879)

by Number and Facilities Reporting (Transfersreported in pounds/year)

Avg
Energy Transfer
Chemicd Name Potw Disposal Recycling Treastment Recovery Tota Per
Transfers Transfers Transfers Transfers Transfers Transfers Facility
1,2,4-trimethylbenzene 24 5 475 . 43314 . 43794 1,825
Xylene (Mixed |somers) 24 9 2599 4851510 731777 1020414 6606309 275,263
Ethylene Glycol 2 463 3600 16070 11478 . 31611 1,437
Naphthaene 21 0 823 6962 45 7830 373
Malathion 17 0 . 1207 1207 71
Diazinon 17 0 3370 3370 198,
JAmmonia 14 25397 . 47248 72645 5,189
2,4-d 13 263 6017 8700 14980 1,152
Carbaryl 12 5 2750 61666 . 64421 5,368
M ethanol 12 4367 5 126038 1186991 1317401 109,783
N-butyl Alcohol 12 5 584 4150 . 4739 395
Captan 12 0 2191 2081 . 4272 356
Quintozene 11 4 . 392714 221410 614128 55,830
Triflurdin 11 5 2278 9772 . 12055 1,096
Chlorothaonil 11 255 2005 1518 3778 343
2,4-d 2-ethylhexyl Ester 11 5 2077 . 23721 . 25803 2,346
Ethylbenzene 10 0 231 807182 150224 214836 1172473 117,247
IAtrazine 10 73 5673 . 28161 . 33907 3,391
Copper Compounds 9 0 9267 4 1500 11521 1,280
[Zinc Compounds 9 5 260 2730 . 2995 333
Dimethylamine 9 5 . 520 525 58
JArsenic Compounds 8 10 100655 231855 332520 41,565
Certain Glycol Ethers 8 57107 . 1132 58239 7,280
Lindane 8 0 276 1388 1664 208,
Bromomethane 8 0 . 0 0
Chloropicrin 8 0 . . 0 0
Cumene 8 0 5 1453 1458 182
Permethrin 8 0 1250 1617 2867 358
Dicamba 7 5 125 130 19
Piperonyl Butoxide 6 0 2082 2082 347
Dimethoate 6 0 . 3091 3091 515
Mecoprop 6 5 3896 2497 6398 1,066
Toluene 6 0 . 2171 2171 362
Thiram 6 2 533 38081 38616 6,436
Methyl Parathion 6 0 360 2120 2480 413
Diuron 6 250 . 380 630 105
Prometryn 6 12 250 . 6580 6842 1,140
Chlorine 6 6319 . . . 6319 1,053
Manganese Compounds 5 5 5 21 6309 6340 1,268
Nitrate Compounds 5 5 5 . 10 2
1,1,1-trichloroethane 5 0 22147 22147 4,429
Carbon Disulfide 5 0 . . 0 0
Methoxone 5 5 4778 A1 . 5724 1,145
Metham Sodium 5 1 15862 4603 557 21023 4,205
N-methyl-2-pyrrolidone 5 0 1770 8041 9811 1,962
Carbofuran 5 0 . 17525 17525 3,505
Bromoxynil Octanoate 5 0 16605 1448 18053 3,611
Maneb 5 0 250 1108 1358 272,
Cyanazine 5 62 755 13905 14722 2,944
Formaldehyde 4 0 1200 29000 30200 7,550
Chloromethane 4 0 26 . . 26 7
Dichloromethane 4 0 19277 3555 22832 5,708
O-xylene 4 0 1310 1310 328
Methyl 1sobutyl Ketone 4 940 . 1630 2570 643
Smazine 4 5 1255 250 1510 378
Hydrochloric Acid (1995 and after "Acid 4 0 0 0
JAerosols’ Only)
Phosphoric Acid 4 0 25549 25549 6,387
Sulfuric Acid (1994 and after "Acid Aerosols' 4 0 0 0
Only)
Metribuzin 4 0 13213 13213 3,303
|Acephate 4 250 . 15800 16050 4,013
Chromium Compounds 3 1 11257 155 11413 3804
Chlorodifluoromethane 3 0 0 0
Maleic Anhydride 3 0 . 0 0
M-xylene 3 0 410 410 137
Dicofol 3 0 250 250 83
JAldicarb 3 0 32289 32289 10,763
Linuron 3 0 . . 0 0
Ethyl Dipropylthiocarbamate 3 5 590 9610 10205 3402
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Agricultural Chemical Industry

Chemical Releases and Transfers

Table17: 1996 TRI Transfersfor Agricultural Chemicals Facilities (SIC 2879)

by Number and Facilities Reporting (Transfersreported in pounds/year)

Avg
Energy Transfer
Chemicd Name Potw Disposal Treastment Recovery Tota Per
Transfers Transfers Transfers Transfers Transfers Facility
Paraquat Dichloride 3 32 5 250 287 %
Propachlor 3 15 . 6490 6505 2,168
Fuometuron 3 235 1505 13785 15525 5175
Dimethylamine Dicamba 3 0 255 . 255 85
Carboxin 3 2 334 390 776 259
Copper 3 0 . . 0 0
Ethoprop 3 0 250 1105 1355 452
Thiophanate-methyl 3 0 1167 . 1167 339
Pendimethain 3 0 . . 0 0
Hexazinone 3 250 250 250 750 250
Ethylenebisdithiocarbamic Acid, Satsand Esters 2 0 12830 12830 6,415
Trichlorfon 2 0 0 0
Parathion 2 . . . . .
Dichlorvos 2 0 145 104 249 125,
S,s,s-tributyltrithiophosphate 2 0 116 116 58
2,4-db 2 0 792 792 396
1,4-diichlorobenzene 2 0 1365 1365 683
1,2-dichloroethane 2 0 . 0 0
Chlorobenzene 2 0 1700 1700 850
Phenol 2 0 . . 0 0
Diethanolamine 2 5 51 5 61 31
2,4-dp 2 0 39 3 42 21
Naed 2 5 3176 3181 1,591
Hydrazine 2 0 . 0 0
1,3-dichloropropylene 2 0 51325 51325 25,663
Propanil 2 0 1744 1744 872
IAmetryn 2 0 . 9700 9700 4,850
Cycloate 2 0 28 1006 1034 517|
Bromoxynil 2 0 1388 8 139%6 698
2,4-d Butoxyethyl Ester 2 0 3256 3256 1,628
Sodium Dicamba 2 750 . 750 375
Dipotassium Endothall 2 0 . 250 . 250 125
Molinate 2 0 4405 1256 21 5682 2,841
Chlorpyrifos Methyl 2 0 . 500 . 500 250
Zinc (Fume or Dust) 2 0 0 0
Nitric Acid 2 0 . 0 0
Resmethrin 2 0 600 600 300
Desmedipham 2 0 492 492 246
Thiophanate Ethyl 2 . . . . .
[ Thiobencarb 2 0 4930 . 4930 2,465
Thiodicarb 2 5 250 18411 18666 9,333
Propiconazole 2 0 1332 . 1332 666
Cyfluthrin 2 0 . 1019 1019 510
Fomesafen 2 0 2501 5 2506 1,253
Quizal of op-ethyl 2 0 . . 0 0
L actofen 2 0 250 3069 3319 1,660
Bifenthrin 2 0 48 48 24
Myclobutanil 2 . . . .
JAntimony Compounds 1 0 132 . . 132 132
Chlorophenols 1 0 2290 1198 670 4158 4,158
Cyanide Compounds 1 0 4 4 4
Diisocyanates 1 . . .
Lead Compounds 1 0 . 65000 65,000
Carbon Tetrachloride 1 0 . . 0 0
Formic Acid 1 0 830 2800 . 3630 3,630
|sopropyl Alcohol (Manufacturing, Strong-acid 1 0 529 529 529
Process Only, No Supplies)
N,n-dimethylformamide 1 250 54765 4055 2331 61401 61,401
Methoxychlor 1 . 500 500 500
\Vinyl Chloride 1 0 . 0 0
Tert-butyl Alcohol 1 0 416 416 416
2-methyllactonitrile 1 0 0 0
Triphenyltin Hydroxide 1 . . . .
Hexachlorocyclopentadiene 1 0 3735 800 4535 4535
Dicyclopentadiene 1 0 0 0
Dimethyl Sulfate 1 0 . 0 0
Methyl Ethyl Ketone 1 0 814 814 814
Dichloran 1 . . . .
P-xvlene 1 0] 250 250 250
1,3-butadiene 1 0 0 0
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Agricultural Chemical Industry

Chemical Releases and Transfers

Table17: 1996 TRI Transfersfor Agricultural Chemicals Facilities (SIC 2879)

by Number and Facilities Reporting (Transfersreported in pounds/year)

Avg
# Energy Transfer
Chemicd Name Reporting Potw Disposal Recycling Treastment Recovery Tota Per
Chemicd Transfers Transfers Transfers Transfers Transfers Transfers Facility
Cycdlohexandl 1 0 35289 . 35289 35,289
N-hexane 1 0 20740 56 20796 20,796
Pyridine 1 8506 . . 8506 8,506
Propoxur 1 . . . .
Di(2-ethylhexyl) Phthalate 1 2 1033 . 1035 1,035
Hexachlorobenzene 1 0 3849 2215 6064 6,064
1,2,4-trichlorobenzene 1 0 7920 890 8310 8,810
2,4-dichlorophenol 1 0 . . 0 0
Triethylamine 1 0 61668 2568 64236 64,236
Hydroquinone 1 250 250 250
Folpet 1 0 0 0
Merphos 1 0 . 0 0
Oxydemeton Methyl 1 . . . .
Bromedil 1 0 868 868 868
Methyl 1sothiocyanate 1 0 0 0
Perchloromethyl Mercaptan 1 0 0 0
Methyl 1socyanate 1 0 . 0 0
Pebulate 1 0 500 250 750 750
Benflurdin 1
Nitrapyrin 1 . . . . . .
Tridlate 1 0 509 . 676 1185 1,185
Dodine 1 0 500 500 500
Dimethyl Chlorothiophosphate 1 0 . 0 0
Temephos 1
Terbecil 1 . . .
Hydrogen Huoride 1 0 0 0
Bromine 1 750 750 750
Mevinphos 1 0 0 0
Phosphine 1 0 . 0 0
Creosote 1 5 602 607 607
Zineb 1
Fenbutatin Oxide 1 . . . .
Alachlor 1 0 8600 8600 8,600
Benomyl 1 .
Oryzdin 1 . . . .
Oxydiazon 1 0 250 250 250
/Aluminum Phosphide 1 . . . .
Bendiocarb 1 . . . .
Pronamide 1 0 500 500 500
 Toluene Diisocyanate (Mixed somers) 1 . . . .
Propetamphos 1 0 1000 1000 1,000
IAmitraz 1 . . . .
Tebuthiuron 1 0 937 937 937
Diflubenzuron 1 . . .
Sulprofos 1 0 0 0
Dinocap 1
Fenpropathrin 1
Profenofos 1
Oxyfluorfen 1 . . .
Triadimefon 1 0 0 0
VVincdlozolin 1 . . . .
Fenvaerate 1 0 394 3994 3,994
Dimethipin 1 . . . .
Triclopyr Triethylammonium Salt 1 0 82 82 82
Fenarimol 1 . . .
Acifluorfen, Sodium Sdit 1 0 . 0 0
Chlorsulfuron 1 0 9307 9807 9,807
Fluvdinate 1 . . . .
Chlorimuron Ethyl 1 0 36604 36604 36,604
Tribenuron Methyl 1 0 17387 17387 17,387
193** 106,917 306,983 5,762,544 2,494,611 2,654,437 11,325,492 58,681
** Total number of facilities (not chemical reports) reporting to TRI in thisindustry sector.
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Agricultural Chemical Industry Chemical Releasesand Transfers
Top 10 TRI Releasing Agricultural Chemical Companies

The TRI database contains a detailed compilation of self-reported, facility-
specific chemical releases. The top reporting facilities for the agricultural
chemical industries are listed below in Tables 18,19, 20, and 21. Facilities
that havereported the primary SIC codes covered under this notebook appear
on Table 18 for fertilizers and Table 20 for pesticides and miscel laneous
agricultural chemicals. Tables 19 and 21 contain additional facilities that
have reported the SIC codes covered within this report, and one or more SIC
codes thatare notwithinthe scope of this notebook. Therefore, the second list
includes facilities that conduct multiple operations -- some that are under the
scope of this notebook, and some that arenot. Currently, thefacility-level data
do not allow pollutant releases to be broken apart by industrial process.
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Agricultural Chemical Industry

Chemical Releases and Transfers

Table 18: Top 10 TRI Releasing Fertilizer Manufacturing and Mixing Facilities
(SIC 2873, 2874, 2875)"

Rank | Facility Total TRI Releasesin Pounds
1 PCS Phosphate Co., Inc. - Aurora, NC 13,202,617
2 CFInd. Inc. - Donaldsonville, LA 5,823,740
3 Unocal Agricultural Products - Kenai, AK 4,715,420
4 TerraNitrogen - Catoosa, OK 4,147,000
5 PCS Nitrogen Fertilizer LP - Millington, TN 3,957,624
6 IMC Nitrogen Co. - East Dubuque, IL 3,954,025
7 IMC-Agrico - Uncle Sam, LA 3,570,548
8 Triad Chemical - Donaldsonville, LA 3,478,835
9 IMC-Agrico - Mulberry, FL 3,161,160
10 Farmland Ind. Inc. - Enid, OK 2,804,790

Total 45,615,759

Source: US Toxics Release Inventory Database, 1996.

"Being included on thislist does not mean that the release is associated with non-compliance with

environmental laws.

Table19: Top 10 TRI Releasing Facilities Reporting Fertilizer Manufacturing and Mixing
SIC Codes”
Total TRI Releases
Rank | Facility SIC Codes Reported in TRI in Pounds
1 PCS Phosphate Co. Inc. - Geismar, LA 2873, 2874, 2819 23,192,580
2 PCS Phosphate Co. Inc. - Aurora, NC 2874 13,202,617
3 IMC Agrico Co. - St. James, LA 2873, 2874, 2819 12,794,917
4 Du Pont - Beaumont, TX 2822, 2865, 2869, 2873 10,880,836
5 Rubicon Inc. - Geismar, LA 2865, 2869, 2873 8,327,597
6 Monsanto Co. - Luling, LA 2879, 2834, 2873, 2869, 7,742,540
2819
7 Coastal Chemicd Co. - Cheyenne, WY 2813, 2819, 2869, 2873, 7,674,410
2899
8 PCS Phosphate - White Springs, FL 2874, 2819 6,961,770
9 Vicksburg Chemical Co. - Vicksburg, MS 2819, 2873, 2812 6,139,460
10 CFInd. Inc. - Donaldsonville, LA 2873 5,823,740
Total 102,740,467
Source: US Toxics Release I nventory Database, 1996.
" Being included on this list does not mean that the release is associ ated with non-compliance with
environmental laws.
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Agricultural Chemical Industry

Chemical Releases and Transfers

Table20: Top 10 TRI Releasing Pesticide and Miscellaneous Agricultural Chemicals

Facilities (SIC 2879)

Rank | Facility Total TRI Releasesin Pounds
1 BASF Corp. - Beaumont, TX 649,472
2 Rhone-Poulenc Ag. Co. - Woodbine, GA 242,293
3 American Cyanamid Co. - Palmyra, MO 227,942
4 Zenecalnc. - Perry, OH 178,291
5 Farmland Ind. Inc. - Saint Joseph, MO 162,037
6 Zenecalnc. - Pasadena, TX 149,968
7 Bayer Corp. - Kansas City, MO 45,881
8 Trical Inc. - Hollister, CA 32,447
9 FMC Corp. - Institute, WV 22,195
10 McLaughlin Gormley King Co. - Chaska, MN 21,611

Total 1,732,137

Source: US Toxics Release I nventory Database, 1996.
" Being included on this list does not mean that the release is associ ated with non-compliance with
environmental laws.

Table21: Top 10 TRI Releasing Facilities Reporting Pesticide and Miscellaneous

Agricultural Chemicals SIC Codes”

Total TRI
Releasesin
Rank | Facility SIC CodesReported in TRI Pounds
1 Monsanto Co. - Luling, LA 2879, 2834, 2873, 2869, 2819 7,742,540
2 Monsanto - Alvin, TX 2869, 2819, 2841, 2879 7,718,029
3 Uniroyal Chemical Co. - Geismar, LA 2822, 2869, 2879 2,936,127
4 Du Pont - LaPorte, TX 2819, 2869, 2879 2,633,242
5 Dow Chemical USA - Midland, Ml 2800, 2819, 2821, 2834, 2869, 1,523,414
2879
6 Novartis Crop Protection Inc. - St. Gabridl, 2819, 2865, 2869, 2879 1,488,589
LA
7 Tippecanoe Laboratories - Shadeland, IN 2834, 2879 1,206,435
8 Clinton Laboratories - Clinton, IN 2833, 2879 1,158,105
Ciba Specialty Chemicals Corp. - Mclntosh, 2879, 2821, 2865, 3069 1,067,347
AL
10 ] DuPont - Belle, WV 2821, 2869, 2879 795,378
Total 28,269,206
Source: US Toxics Release I nventory Database, 1996.
" Being included on this list does not mean that the release is associ ated with non-compliance with
environmental laws.
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Agricultural Chemical Industry Chemical Releasesand Transfers
IV.B. Summary of Selected Chemicals Released

Thefollowing is asynopsis of current scientific toxicity and fate information
for the top chemicals(by weight) that facilitieswithinthis sector self-reported
as released to the environment based upon 1995 TRI data. Because this
sectionis based uponself-reported rel ease data, it does not attempt to provide
information on management practices employed by the sector to reduce the
release of these chemicals. Information regarding pollutant rel ease reduction
over time may be available from EPA’s TRI and 33/50 programs, or directly
from the industrial trade associations that are listed in Section 1X of this
document. Since these descriptions are cursory, please consult these sources
for amoredetail ed description of both the chemical sdescribedinthissection,
and the chemicals that appear on the full list of TRI chemicals appearing in
Section IV .A.

The brief descriptions provided below were taken from the Hazardous
Substances Data Bank (HSDB) and the Integrated Risk Information System
(IRIS), both accessed via TOXNET.? Thediscussionsof toxicity describethe
range of possible adverse health effects that have been found to be associated
with exposure to these chemicals. These adverse effects may or may not
occur at the levels released to the environment. Individuals interested in a
more detailed picture of the chemical concentrations associated with these
adverse effects should consult atoxicologist or the toxicity literature for the
chemical to obtain more information. The effects listed below must be taken
in context of these exposure assumptions that are explained more fully within
the full chemical profilesin HSDB. For more information on TOXNET,
contact the TOXNET help line at 1-800-231-3766.

2 TOXNET isacomputer system run by the National Library of Medicine that includes a number of toxicol ogical
databases managed by EPA, National Cancer Institute, and the National Institute for Occupational Safety and
Health. For more information on TOXNET, contact the TOXNET help line at 800-231-3766. Databases included
in TOXNET are. CCRIS (Chemica Carcinogenesis Research Information System), DART (Developmental and
Reproductive Toxicity Database), DBIR (Directory of Biotechnology Information Resources), EMICBACK
(Environmental Mutagen Information Center Backfile), GENE-TOX (Genetic Toxicology), HSDB (Hazardous
Substances Data Bank), IRIS (Integrated Risk Information System), RTECS (Registry of Toxic Effects of Chemical
Substances), and TRI (Toxic Chemical Release Inventory). HSDB contains chemical-specific information on
manufacturing and usage, chemical and physical properties, safety and handling, toxicity and biomedical effects,
pharmacol ogy, environmental fate and exposure potential, exposure standards and regul ations, monitoring and
analysis methods, and additional references.
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Ammonia® (CAS 7664-41-7)

Sources. Ammonia is the primary nitrogen source for al nitrogenous
fertilizers and ammonium phosphatic fertilizers.

Toxicity. Anhydrous ammoniaisirritating to the skin, eyes, nose, throat, and
upper respiratory system.

Ecologically, ammoniaisasource of nitrogen (anessential e ement for aquatic
plant growth), and may therefore contribute to eutrophication of standing or
slow-moving surfacewater, particularly innitrogen-limited waterssuchasthe
Chesapeake Bay. In addition, agueous ammoniaismoderately toxic to aquatic
organisms.

Carcinogenicity. Thereis currently no evidence to suggest that ammoniais
carcinogenic.

Environmental Fate. Ammoniacombineswith sulfateionsinthe atmosphere
and is washed out by rainfal, resulting inrapid return of ammoniato the soil
and surface waters.

Ammoniais a central compound in the environmental cycling of nitrogen.
Ammoniain lakes, rivers, and streams is converted to nitrate.

Physical Properties. Ammoniaisacolorlessgasat atmospheric pressure, but
isshipped as aliquefied compressed gas. It is soluble to about 34 percentin
water and has aboiling point of -28 degrees F. Ammoniais corrosive and has
a pungent odor.

Phosphoric Acid (CAS: 7664-38-2)

Sources. Phosphoric acid is the primary phosphorous source used for
phosphatic fertilizers.

Toxicity. Phosphoric acid is toxic by ingestion and inhalation, and is an
irritant to skin and eyes. The toxicity of phosphoric acid is related to its
corrosivity asan acid, with ulceration of membranes and tissues with which
it comes in contact. Because it is a source of phosphorous, an essential
element for aquatic plant growth, phosphoric acid may contribute to
eutrophication of standing or slow-moving surface water, particularly in
phosphorous-limited waters such as the Great L akes.

3 The reporting standards for ammoniawere changed in 1995. Ammonium sulfate is deleted from the list and
threshold and rel ease determinations for aqueous ammonia are limited to 10 percent of the total ammonia present
in solution. This change will reduce the amount of ammoniareported to TRI. Complete details of the revisions
can befound in 40 CFR Part 372.
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Carcinogenicity. Thereis currently no evidence to suggest that phosphoric
acid is carcinogenic.

Environmental Fate. The acidity of phosphoric acid may be reducedreadily
by natural water hardness minerals. The phosphate will persist until used by
plants as a nutrient.

Physical Properties. Phosphoric acid is a thick, colorless, and odorless
crystalline solid, often used in an aqueous solution. Itsboiling point is 415°
Fanditissolublein water.

Nitrate compounds

Sources. Many different nitrate compounds are formed during nitrogenous
fertilizer production.

Toxicity. Nitrate compounds that are soluble in water release nitrate ions
which can cause both human health and environmental effects. Humaninfants
exposed to aqueous solutions of nitrate ion candevelop a condition in which
the blood’ s ability to carry oxygenisreduced. Thisreduced supply of oxygen
can |lead to damaged organs and death. Because it is a source of nitrogen, an
essential element for aguatic plant growth, nitrate ion may contribute to
eutrophication of standing or slow-moving surface water, particularly in
nitrogen-limited waters, such as the Chesapeake Bay.

Carcinogenicity. There is currently no evidence to suggest that nitrate
compounds are carcinogenic.

Environmental Fate. Nitrogen in nitrate is the form of nitrogen most
available to plants. In the environment, nitrate ion is taken up by plants and
becomes part of the natural nitrogen cycle. Excess nitrate can stimulate
primary productionin plants and can produce changesin the dominant species
of plants, leading to cultural eutrophication and ultimately to deterioration of
water quality.

Methanol (CAS. 67-56-1)

Sour ces. Methanal is generated in ammonia production. Itisalso used as a
solvent and for equipment cleaning in pesticide formulations.

Toxicity. Methanol isreadily absorbed from the gastrointestinal tract and the
respiratory tract and i s toxic to humansin moderate to highdoses. Inthebody,
methanol is converted into formaldehyde and formic acid. Methanol is
excreted asformic acid. Observed toxic effects at high dose levels generally
include central nervous system damage and blindness. Long-term
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exposure to high levels of methanol via inhalation cause liver and blood
damage in animals.

Ecologically, methanal is expected to have low toxicity to aquatic organisms.
Concentrations letha to half the organisms of atest population are expected
to exceed one mg methanol per liter water. Methanol is not likely to persist
in water or to bioaccumulate in aguatic organisms.

Carcinogenicity. Thereis currently no evidence to suggest that methanol is
carcinogenic.

Environmental Fate. Methanol is highly volatile and flammable. Liquid
methanol is likely to evaporate when left exposed. Methanol reactsin air to
produce formal dehyde which contributesto the formation of air pollutants. In
the atmosphereit can react with other atmospheric chemical sor bewashed out
by rain. Methanol isreadily degraded by microorganismsin soilsand surface
waters.

Physical Properties. Methanol is a colorless liquid with a characteristic
pungent odor. It is miscible with water, and its boiling point is 147°F.

Sulfuric Acid (CAS: 7664-93-9)
Sources. Sulfuric acid isaraw material of most fertilizer products.

Toxicity. Concentrated sulfuricacidiscorrosive. Initsaerosol form, sulfuric
acid has been implicated in causing and exacerbating avariety of respiratory
allments.

Ecologically, accidenta releases of solution forms of sulfuric acid may
adversely affect aquatic life by inducing a transient lowering of the pH (i.e.,
increasing the acidity) of surface waters. In addition, sulfuric acid in its
aerosol form is also a component of acid rain. Acid rain can cause serious
damage to crops and forests.

Carcinogenicity. Thereis currently no evidenceto suggest that sulfuric acid
IS carcinogenic.

Environmental Fate. Releases of sulfuric acid to surface waters and soils
will be neutralized to anextent due to the buffering capacities of both systems.
The extent of these reactions will depend on the characteristicsof the specific
environment.

Physical Properties. Sulfuric acid isan oily, odorless liquid which can be
colorless to dark-brown. Itismiscible, and its boiling point is 554°F.
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Sulfuric acid reacts violently with water with evolution of heat and is
corrosive to metals. Pure sulfuric acid isasolid below 51°F.

[V.C. Other Data Sources

The toxic chemical rel ease dataobtained from TRI captures only about 236 of
the facilitiesin the Fertilizer, Pesticide, and Agricultural Chemical Industry.
However, it allows for a comparison across years and industry sectors.
Reported chemicals are limited to the approximately 600 TRI chemicals. A
portionof theemissionsfromagricultural chemical facilities, therefore, arenot
captured by TRI. The EPA Office of Air Quaity Planning and Standards has
compiled air pollutant emissionfactorsfor determining the total air emissions
of priority pollutants (e.g., total hydrocarbons, SOx, NOx, CO, particulates,
etc.) from many chemical manufacturing and formulating sources.

The Aerometric Information Retrieval System (AIRS) contains a wide range
of information related to stationary sources of air pollution, including the
emissions of a number of air pollutants which may be of concern within a
particular industry. With the exception of volatile organic compounds
(VOCs), thereislittle overlap with the TRI chemicalsreported above. Table
22 summarizes annual releases (from the industries for which a Sector
Notebook Profile was prepared) of carbon monoxide (CO), nitrogen dioxide
(NO,), particulate matter of 10 microns or less (PM10), sulfur dioxide (SO,),
and volatile organic compounds (VOCs).
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Table 22: Air Pollutant Releases by Industry Sector (tons/year)
Industry Sector CO NO, PM10 PT SO, VOC
Metal Mining 4,951 49,252] 21,732 9,478 1,202] 119,761
Non-Fuel, Non-Metal Mining 31,008| 21,660| 44,305 16,433 9,183 138,684
Textiles 8,164 33,053] 1,819] 38505] 26,326 7,113
Lumber and Wood Products 139,175| 45,533 30,818] 18461 95208 74,028
Wood Furniture and Fixtures 3,659 3,267 2,950 3,042 84,036 5,895"
Pulp and Paper 584,817 | 365,901| 37,869| 535712| 177,937| 107,676
Printing 8847 3,629 539] 1,772 88,788 1,291
Inorganic Chemicals 242,834 93763| 6984 150,971] 52,073 34,885
Plastic Resins and Man-made ||
Fibers 15,022 36,424| 2027| 65875| 71,416 7,580
Pharmaceuticals 6,389 17,001| 1,623] 24506| 31,645 4,733
Organic Chemicals 112,999 177,094| 13,245| 129,144 162,488] 17,765
Agricultural Chemicals 12,906 38,102 4,733 14,426 62,848 8,312"
Petroleum Refining 299,546 334,795| 25271| s592,117| 292,167 36,421
Rubber and Plastic 2,463 10,977] 3391] 24,366| 110,739 6,302]|
Stone, Clay, Glass and Concrete 92,463 335290 58398 290,017 21,002 198404
Iron and Steel 982,410| 158,020| 36,973| 241,436| 67,682] 85,608
Metal Castings 115,269 | 10,435| 14,667 4881 17,301 21,554
Nonferrous Metals 311,733 31,121 12,545| 303,599 7,882| 23,811
Fabricated Metal Products 7,135 11,729] 2811] 17,535| 108,228 5,043
Electronics and Computers 27,702 7,223 1,230 8,568 46,444 3,464"
Motor Vehicle Assembly 19,700 31,127 3.900| 29,766| 125755 6,212
Aerospace 4261 5705 890 757] 3705 10,804
Shipbuilding and Repair 109 866 762 2,862 4,345 707
Ground Transportation 153,631| 594,672| 2,338 9,555| 101,775 5,542
Water Transportation 179 476 676 712 3514 3,775
Air Transportation 1,244 960 133 147 1,815 144
Fossil Fuel Electric Power 399,585 | 5,661,468 | 221,787 13,477,36 42,726 719,644"

7
Dry Cleaning 145 781 10 725 7,920 40f]
Source: United States EPA Office of Air and Radiation, AIRS Database, 1997. |
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IV.D. Comparison of Toxic Release Inventory Between Selected Industries

The following information is presented as a comparison of pollutant release
and transfer data acrossindustrial categories. It isprovidedto giveagenera
sense asto therelative scale of TRI releases and transfers within each sector
profiled under thisproject. Please note that the following figure and table do
not containrel eases and transfersfor industrial categoriesthatare notincluded
inthis project, and thus cannot be used to draw conclusions regarding the total
release and transfer amounts that are reported to TRI. Similar informationis
available within the annual TRI Public Data Release Book.

Figure 19 isagraphical representation of a summary of the TRI data for the
Fertilizer, Pesticide, and Agricultural Chemical Industry and the other sectors
profiled in separate notebooks. The bar graph presents the total TRI releases
and total transfers on the vertical axis. Industry sectors are presented in the
order of increasing SIC code. The graph isbased on the datashown in Table
23 and is meant to facilitate comparisons between the relative amounts of
releases and transfers both within and between these sectors. Table 23 also
presents the average rel eases per facility ineachindustry. The reader should
note that differences in the proportion of facilities captured by TRI exist
between industry sectors. This can be a factor of poor SIC matching and
relative differences in the number of facilities reporting to TRI from the
various sectors. In the case of the Fertilizer, Pesticide, and Agricultural
Chemical Industry, the 1995 TRI data presented here covers 236 facilities.
These facilities listed SIC 2873, 2874, 2875, or 2879 asaprimary SIC code.
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Figure19: Summary of 1995 TRI Releases and Transfers by Industry
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22 Textiles 2833, 2834 Pharmaceuticals 332,336 Metal Cagting
24 Lumber and Wood 2861-2869 Organic Chem. Mfg. 333,334 Nonferrous Metas
Products
25 Furniture and Fixtures | 287 Agricultural Chemicals | 34 Fabricated Metals
2611-2631 Pulp and Paper 2911 Petroleum Refining 36 Electronic Equip. and
Comp.
2711-2789 Printing 30 Rubber and Misc. Plastics | 371 Motor Vehicles, Bodies,
Parts, and Accessories
2812-2819 Inorganic Chemical 32 Stone, Clay, and Concrete | 3731 Shipbuilding
Manufacturing
2821, 2823, | Resinsand Plastics 331 Iron and Stedl
2824
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Agricultural Chemical Industry
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V. POLLUTION PREVENTION OPPORTUNITIES

The best way to reduce pollution is to prevent it in the first place. Some
companies have creatively implemented pollution prevention techniques that
improve efficiency and increase profits while at the same time minimizing
environmental impacts. This can be done in many ways such as reducing
material inputs, re-engineering processes to reuse by-products, improving
management practices, and substituting toxic chemicals with thoselesstoxic.
Some smaller facilities are able to actually get below regulatory thresholds
just by reducing pollutant releases through aggressive pollution prevention
policies.

The Pollution Prevention Act of 1990 established a national policy of
managing waste through source reduction, which means preventing the
generationof waste. ThePollution Prevention Act a so established asnational
policy ahierarchy of waste management optionsfor situationsinwhich source
reduction cannot be feasiblely implemented. In the waste management
hierarchy, if source reduction is not feasible the next alternative is recycling
of wastes, followed by energy recovery, and waste treatment as a last
alternative.

Inorder to encourage these approaches, thissectionprovidesboth general and
company-specific descriptions of some pollution prevention advances that
have been implemented within the Fertilizer, Pesticide, and Agricultural
Chemical Industry. While the list is not exhaustive, it does provide core
information that can be used as the starting point for facilities interested in
beginning their own pollution prevention projects. This section provides
summary information fromactivities that may be, or are being implemented by
this sector. When possible, information is provided that gives the context in
which the technique can be used effectively. Please note that the activities
described in this section do not necessarily apply to all facilities that fall
withinthis sector. Facility-specific conditions must be carefully considered
when pollution prevention options are evaluated, and the full impacts of the
change must examine how each option affects air, land and water pollutant
releases.

The Fertilizer, Pesticide, and Agricultural Chemica Industry uses many
pollution prevention (P2), recycle and reuse, and water conservation
practices. Wastewaters are primarily generated not by the production or
formulating processes themselves but by cleaning operations of the process
areasand associated equipment. Becausethewastewatersaremostly cleaning
rinsates and not watersof reaction, the pollution prevention practices are not
process-specific. There are many P2, recycle and reuse, and water
conservation practices that are widely accepted and practiced by the
Fertilizer, Pesticide, and Agricultural Chemical Industry today.
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These pollution prevention, recycle and reuse, and water conservation
practicesfall into threegroups. production practices, housekeeping practices,
and practi cesthat use equipment that, by design, promote pollution prevention.
Some of these practices and equipment conserve water, others reduce the
amount of fertilizer or pesticide productinthewastewater, and still othersmay
prevent the generation of awastewater altogether (USEPA, 1996). A number
of common P2 practices are listed below.

Production practices include:

C

triple-rinsing raw material shipping containers directly into the
formulation

scheduling production to minimize cleanouts
segregating process ng/formul ating/packaging equipment by:
- individual product
- solvent-based versus water-based formulations
- products that contain similar active ingredientsin different
concentrations

storing interior equipment rinse waters for use in formulating the
same product

packaging products directly from formulation vessels
using raw material drums for packaging fina products

dedicating equipment (possibly only mix tank or agitator) for
“hard-to-clean” formulations

Housekeeping practices include:

C

performing preventive maintenance on al valves, fittings, and
pumps

placing drip pans under leaky valves and fittings or under any
valvesor fittings where hoses or lines are routinely connected and
disconnected

cleaning up spills or leaks in outdoor bulk containment areas to
prevent contamination of storm water
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Equipment that promotes pollution prevention by reducing or eliminating

wastewater generation includes:

C
C

low-volume/high-pressure hoses

spray nozzle attachments for hoses

sgueegees and mops

low-volume/recirculating floor scrubbing machines
portable steam cleaners

drum triple rinsing stations

roofs over outdoor tank farms (USEPA, 1996)
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Table24: Waste Minimization M ethods for the Fertilizer, Pesticide, and
Agricultural Chemical Industry

Waste Stream Waste Minimization Methods

Equipment Cleaning Wastes Maximize production runs.

Store and reuse cleaning wastes.
Use of wiper blades and squeegees.
Use of low-volume, high-efficiency
cleaning.

Use of plastic or foam “pigs.”

Spills and Area Washdowns Use of dedicated vacuum system.

Use of dry cleaning methods.

Use of recycled water for initial cleanup.
Actively involved supervision.

Off-Specification Products Strict quality control and automation.
Reformulating off-spec batches.

Containers Return containers to supplier and or reuse as
directed.

Triple rinse containers.

Drums with liners versus plastic drums or
bags.

Segregating solid waste.

Air Emissions Control bulk storage air emissions.
Dedicate dust collection systems.

Use automatic enclosed cut-in hoppers.
Eliminate emissions of ammoniafrom
reaction of anhydrous ammoniaand
phosphoric acid.

Miscellaneous Wastewater Streams Pave high spillage areas.

Source: Guidesto Pollution Prevention, The Pesticide Formulating Industry, Center for
Environmental Research Information, United States EPA, Cincinnati, Ohio, 1990.
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V.A. Equipment Cleaning
Shipping Container/Drum Cleaning Oper ations

Fertilizer and pesticide facilities frequently receive raw materials in
containers such as 55-gallon plastic or steel drums or 30-gallonfiber drums.
In some cases, the empty drums are returned to the supplier, but usualy the
facility is responsible for disposal of the drums. The simplest, most cost-
effective, and best approach to prevent pollution associated with cleaning
drums and shipping containers is to rinse empty drums prior to disposal to
capturethe raw material residue for direct reuse in future formulations of the
same product. Inthisway, the facility not only eliminates a potential highly
contaminated wastewater source, butisal so able to recover the product value
of theraw material and avoidscosts associated with storage of thewastewater
(USEPA, 1996). However, pesticide chemicals formulating and packaging
facilities and pesticide repackaging and refilling facilities should consult the
Listof PollutionPrevention Alternative Practicesand ensure compliance with
the effluent guidelines and standards found in 40 CFR 455 Subparts C and E
before implementing pollution prevention techniques listed in this section.

Rinsing proceduresfor pesticide drums areprovidedin40 CFR Part 165. The
most common method of drum rinsing in the agrichemical industry is triple
rinsng. After a drum containing Als or pesticide products is emptied, it
should be triple rinsed with the solvent that will be used in the formulation.
This method prevents the creation of arinsate that cannot be added directly to
the formulation (e.g., a facility will not create a water-based rinsate when
producing asolvent-based product). Notein some casesthelabel may specify
how to rinse.

Some facilities use a high-pressure, low-volume wash system equipped with
a hose and a spray nozzle to triple rinse drums; volumes of five to fifteen
gdlons of water per drum have been reported. EPA has identified many
facilities that reuse these rinsates directly in product formulations. Other
facilitiestreat drumrinsate and reusethe effluent for further drumor equipment
rinsing. If the rinsate cannot be reused directly in product formulations,
another effective method to reduce wastewater generation during shipping
container/drumcleaning processesisthe useof drumrinsing stations (USEPA,
1996).

Onefacility usesathree-cell stationfor triple-rinsing drums. Thewater inthe
first cell isusedfor thefirstrinse, the water in the second cell is used for the
second rinse, and the water in the third cell is used for the final rinse. The
rinse water in the first cell is reused until it is visually too contaminated to
effectively clean the drums. At that time, it is removed from the cell (for
treatment) and the rinse water fromthe second cell is transferred into the first
cell. Therinsewater fromthethird cell istransferredinto the second cell, and
thethird cell isrefilled with treated effluent fromtheir treatment system. Each
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cell contains approximately 100 gallons of water; approximately 70 drums can
be rinsed before the first cell requires water changing (USEPA, 1996).

Another site usesaunique, closed-loop set-up for emptying and triple rinsing
raw material drums. The system was designed by the facility for severa
purposes: to aid it in emptying and cleaning drums and performing the triple
rinse, to eliminate the need for storage of the water (or solvent) for reuse, and
to prevent mathematical errorsby the operators during the weighing out of raw
materialsand water (or solvent). The system consists of two 55-gallon drums,
a formulation tank, and connecting hoses. One of the drums is permanently
fixed on top of the formulation tank. The formulation tank and drum are
situated onaload cell (used for weighing). The second drum, whichisfull of
raw material, is placed on the ground next to the formulation tank. One hose
is used to vacuum out the raw material and transfer it to the drum on the
formulations tank/load cell. The other hose is equipped with a doughnut-
shaped nozzlethat providesthe triple rinse by spraying the interior of the now
empty raw material drum. The rinsate that is created by the triple rinse
procedure is automatically removed by the vacuum line and is transferred to
the drum on the formulation tank/load cell.

The load cell canbe used to weigh the amount of raw material and/or rinsate
that is added to the formulation by zeroing out the wei ght of the tank and drum.

This alows the volume of both raw material and rinse water (or solvent) to

be factored into the total volume of water (or solvent) required in the
formulation. The drum on top of the formulation tank is equipped with a
spring-loaded valve that enables the operator to take weight measurements
prior to emptying the contents of the drum into the mix tank. This set-up has
almost completely eliminated operator math errors and related formulation
specification problems.

Bulk Tank and Equipment Cleaning

Pesticideformulating and fertilizer mixing facilities sometimes producelarge
guantities of formulated pesticide and fertilizer products and receive large
guantities of raw materials used to produce those products. Those products
and raw materials are stored on site in bulk tanks. The tanks are typically
rinsed only when it becomes necessary to use the tank to store a different
material. Eachtime thefacility switchesthe product stored inabulk tank, the
tank isrinsed. Bulk tanks are sometimes aso rinsed at the end of a season as
a part of general maintenance (USEPA, 1996). Pesticide formulating and
fertilizer mixing facilities should consult the List of Pollution Prevention
Alternative Practices and ensure compliance with the effluent guidelines and
standards found in 40 CFR Part 455 Subparts C and E before implementing
pollution prevention techniques involving bulk tank and other equipment
cleaning.

Product changeover cleanings can be eliminated or greatly reduced by
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dedicating equipment to specific products or groups of products. Although

entirelines are not generally dedi cated, there are many facilities that dedicate

tanks to formulation mixing only, thereby eiminating one of the most highly
contaminated wastewater streams generated at pesticide formulating and

packaging facilities. Facilities also dedicate lines to the production of a
specific product type, such as water-based versus solvent-based products,

thereby reducing the number of cleanings required, and allowing greater reuse
of the cleaning water or solvent.

Another effective pollution prevention technique is to schedule productionto
reduce the number of product changeovers, which reduces the number of
equipment interior cleanings required. Facilitiesmay also reduce the number
of changeover cleanings required or the quantity of water or solvent used for
cleaning by scheduling productsin groups. Products may lend themselvesto
a particular production sequence if they have common active ingredients,
assuming the products also have the same solvent base (including water).
Whereother raw material cross-contamination problems are notaconcern, no
cleaning would be required between changeover. Facilities that have
implemented this technique have conducted testing to ensure that product
quality is not adversely affected (USEPA, 1996).

Scheduling production according to packaging type can reduce changeover
cleanings of packaging equipment. Packaging lines are often able to handle
containers of different sizes; a dight adjustment to one packaging line, suchas
adding a short length of hose, may prevent the use of an entirely different set
of packaging equipment that would al so require cleaning. Packaging can also
be performed directly out of the formulation vessels to avoid using and
subsequently cleaning interim storage tanks and transfer hoses.

Another effective pollution prevention and water conservation technique to
minimize the quantity of rinse water generated by equipment interior cleaning
is the use of water hoses equipped with hand-control devices (for example,
spray-gun nozzlessuchasthose used on garden hoses). Thispractice prevents
the free flow of water from unattended hoses. Another technique to conserve
water is the use of high-pressure, low-volume washers instead of ordinary
hoses. One of the facilities visited indicated that, by using high-pressure
washers, they reduced typical equipment interior rinse volumes from twenty
gallons per rinse to ten gallons per rinse (USEPA, 1996).

Steam cleaning can also be a particularly effective method to clean viscous
products that otherwise require considerable volumes of water and/or the
addition of adetergent to remove. Many facilities have accessto steam from
boilersonsite; however, if thereisno existing source of steam, steamcleaning
equipment can be purchased. Although steam generation canincrease energy
consumption and add NO, and SO, pollutants to the atmosphere, there are
benefits to be gained. Facilitiesmay end up creating a much smaler volume
of wastewater and may potentially avoid the need to use detergents or other
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cleaning agents that could prevent product recovery. However, steamwould
be apoor choicefor cleaning applications where volatile organic solvents or
inerts are part of the product, asthe steamwould accelerate the volatilization
of the organic compounds.

Facilities also clean equipment interiors by using squeegees to remove the
product from the formulation vessel and by using absorbent “pigs’ to clean
products out of the transfer lines before equipment rinsing. These techniques
minimize the quantity of cleaning water required, athough they generate a
solid waste streamrequiring disposal. Regardless of whether or not residual
product is removed from equipment interiors before rinsing, if certain
conditions are met, equipment interior rinsate cantypically be reused asmake-
up water the next time that awater-based product i s being formulated with the
same chemical (USEPA, 1996). Pesticide chemicals formulating and
packaging facilities and pesticide repackaging and refilling facilities should
consult the List of Pollution Prevention Alternative Practices and ensure
compliance with the effluent guidelines and standards found in 40 CFR Part
455 Subparts C and E before implementing pollution prevention techniques
involving bulk tank and other equipment cleaning.

Onefacility uses a unique method of cleaning to reduce the volume of water
needed to clean equipment interiors. At thisfacility, the productionlinesare
hooked to dedicated product storage tanks. Prior to rinsing these production
lines, the facility uses air to “blow” the residual product in the line back to
product storage. Not only will these linesrequire less water to clean, but the
residual product that is blown back to storage is not diluted and should not
affect the product specificationsin any way.

Another facility drastically reduced dichloromethane usage at several plants
by switching to soap and water for cleaning. This change enabled the facility
to cut its target chemicals by two-thirds. Thefacility aso reduced therelease
of carbon tetrachloride, and installed a closed-loop recycling system, to
reduce water usage (CMA, 1993).

Aerosol Container Leak Testing

No method of diminating wastewater from test baths has been identified.
However, the volume of water used may be minimized by using a contained
(or batch) water bath as opposed to a continuous overflow water bath. A
contained water bath is completely emptied and refilled with water when
required, based uponvisual inspectionby theoperator. Therefore, thequantity
of wastewater generated depends on the frequency of refilling and the volume
of thebath (200 gallonsis atypical volume of the contained water baths). One
facility usesacontained water bath and heats the bath with steamto ensure that
the temperature of the cans reaches 130°F. Thisfacility indicated that steam
condensation causes some overflow that exits the bath via a standpipe. A
continuous overflow bath would probably generate more wastewater per
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production unit than a batch water bath (USEPA, 1996).

One facility has installed a diatomaceous earth filter on one DOT test bath.
The facility recirculates the bath water through the filter to remove
contaminants such asoil and grease and suspended solids. Thefiltered water
isthen reused in the bath, thereby extending the usefulness of the bath water.
The facility anticipates they will dispose of the filter as nonhazardous waste.

Another facility usesa can-washing step prior to the DOT test bath, presenting
an additional source of wastewater. This can washing is performed at the
operator’ s discretion to reduce the quantity of contaminants entering the bath
water. The effectiveness of this step has not been quantitatively determined
(USEPA, 1996).

Laboratory Equipment Cleaning

Many pesticide formulating and packaging facilities operate on-site
laboratories for conducting quality control tests of raw materials and
formulated products. Wastewater is generated from these tests and from
cleaning glassware used inthe tests. Oneeffective pollution prevention/reuse
technique during laboratory equipment cleaning operations is to dedicate
laboratory sinks to certain products, and collect any wastewater generated
from the testing of those products either for reuse in the same product or for
transfer back to the Al manufacturer or product registrant. Inthe caseswhere
the facility uses solvents in conjunction with the quality control tests
performed in the |aboratory, the solvent-contaminated water may not be able
to be reused in the process (USEPA, 1996).

V.B. Process Changes
Storage Tanks

One method to reduce the amount of wastewater from ammonium nitrate
production isto incorporate a wastewater evaporator system which reduces
the amount of contaminated cooling water discharge. The wastewater passes
through a series of evaporation steps whereby the vapors are used as wash
water in the calcium carbonate filters and the concentrated solutionis pumped
to the neutralizers where it is mixed with the acidic nitrogen-phosphate
solution and used to regulate the nitrogen-phosphate nutrient ratio of the
fertilizer. Through this modified technology, steam and electric energy
consumptionincreases somewhat, but suchincreasesare balanced by the more
effective utilization of nitrogen and the reduction of wastewater. More
information onthismethod canbefound in“Waste Water Evaporation Process
for Fertilizer Production Technology,” Compendiumon Low and Non-waste
Technology, United Nations Economic and Social Counsel.
(http://es.inel.gov/studies/cs244.html)
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Many methods are available for reducing the amount of emissions resulting
from fixed roof storage tanks. Some of these methods include use of
conservation vents, conversion to floating roof tanks, use of nitrogen
blanketing to suppress emissions and reduce material oxidation, use of
refrigerated condensers, use of lean-oil or carbon absorbers, or use of vapor
equilibrationlines. When dealing with volatile material s, employment of one
or more of these methods can result in cost savings to the facility by reducing
raw material losses and improving compliance with local air quality
requirements (USEPA, 1996).

Air Emisson Control Systems

Agricultural chemical facilities often produce large quantities of dust which
are collected from numerous sources. The chemical composition of the
various dust sources can vary widely. Opportunities often exist to reduce
waste generation through segregation of these waste dusts and particul ates.

At Daly-Herring Co., in Kingston, NC, dust streams from several different
production areas were handled by asingle baghouse. Since all of the streams
were mixed, none of the waste could be recycled to the process that generated
them. By installing separate dedi cated baghousesfor each productionline, al
of the collected pesticide dust could be recycled. Theinitial investment for
the equipment was $9,600. The payback period was only tenmonths. Daly-
Herring saved over $9,000 per year indisposal costs and $2,000 per year in
raw material costs (Hunt, 1989).

At FMC Corp. in Fresno, CA, commondust collectors were used by multiple
production systems. Due to the cross contamination of materials, recycling
was impossible. To promote recycling, the company compartmentalized the
dust collectors with each compartment serving asingle source. All collected
materials are analyzed for cross contamination and if none exists, they are
reused in the succeeding product batch. Other work involved the installation
of self-contained dust collectors at each inlet hopper dump station so that
captured dust can be returned to the system (USEPA, 1996).

Facilitiesmay al so usewet scrubbersto control air emissions. Somefacilities
may only need a wet scrubber on one particular process (i.e., a dedicated
scrubber). Thesefacilitieshave been ableto reuse the scrubber blowdown or
changed-out scrubber water as make-up water in the formulation of that
particular product. Some facilities with nondedicated scrubbers have been
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able to use the scrubber blowdown or changed-out scrubber water for floor or
equipment exterior cleaning (USEPA, 1996).

Microprill Formation

Microprill formation resulting from partialy plugged orifices of melt spray
devices can increase fine dust loading and emissions. Certain designs
(spinning buckets) and practices (vibration of spray plates) help reduce
microprill formation. Reducing theambient air temperature reducesemissions
because the air flow required to cool prills and the formation of fumes are
decreased at lower temperatures.

V.C. Good Housekeeping
Floor/Wall/Equipment Exterior Cleaning

During processing, formulating, and packaging operations, the exteriors of
equipment may become soiled from drips, spills, and dust (especially
equipment located near dry lines). The floorsin the area become dirty inthe
same manner and also from normal traffic. Facility workers clean the
equipment exteriorsand floorsfor general housekeeping purposes, and to keep
sources of product contamination to a minimum. When water is used, these
cleaning procedures become a source of wastewater.

Wastewater can again be minimized through the use of high-pressure, low-
volume washers rather than ordinary water hoses. Additionaly, some
facilities practice steam cleaning rather than water cleaning of equipment
exteriors to reduce the amount of wastewater generated (USEPA, 1996).

Instead of hosing down the exterior of a piece of equipment, some facilities
wipe equipment exteriors with rags or use a solvent cleaner, such as a
commercially available stainless steel cleaner. This practice avoids
generating awastewater stream, but does create asolid waste that, depending
on the solvent used, could be considered a hazardous waste. Squeegees are
al so used to clean equipment exteriorsand floors, and are not disposed of after
singleuses. It may be possibleto dedicate squeegeesto acertainlineor piece
of equipment, but using squeegeesmay still require using some water (USEPA,
1996).

Some facilities use automated floor scrubbers, which replace the practice of
hosing downfloors. Floor scrubbers are mechanical devicesthat continually
recirculate cleaning water to clean flat, smooth surfaces with circulating
brushes. During operation, the scrubber collectsthe cleaning water in asmall
tank thatis easily emptied after the cleaning process, or at alater date. Using
afloor scrubbing machine can require as little as five to fifteen gallons of
cleaning solution (typically water) per use. A mop and a single bucket of
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water can also be used in placeof ahose. Floor mopping can generate aslittle
astengallons of water per cleaning depending on the size of the surfaceto be
cleaned (USEPA, 1996).

A number of facilities reuse their floor wash water with and without filtering.
One facility has set up its production equipment on a steel-grated platform
directly above a collection sump. Following production, the equipment and
the floor of the platform, on which the operator stands when formulating
product, are rinsed and the water is alowed to flow into the sump. A pump
and afilter have been installed in the sump area to enable the operator to
transfer this rinsate back into the formulation tank for the next formulation.
This sump is also connected to floor trenches in the packaging area for the
same product. When the exterior of the packaging equipment and thefloorsin
thisareaare rinsed, this water is directed to the trenches and eventually ends
up in the collection sump for reuse (USEPA, 1996).

Leaksand Spills Clean-Up

Dry products that have leaked or spilled can be vacuumed or swept without
generating any wastewater. Liquid leaks and spills can be collected into a
trench or sump (for reuse, discharge, or disposal) with a squeegee, leaving
only a residue to be mopped up or hosed down if further water cleanup is
required. Liquid leaks and spills can also be cleaned up using absorbent
material, such as absorbent pads or sodaash. For an acidic product, sodaash
or asimilar base material will also serve to neutralize the spill. If aresidue
remains, some water may be used for mopping up or hosing the area down, but
methods to reduce floor wash should be implemented whenever possible.
Many facilities clean up leaks and spills from water-based products with
water and then solvent-based products with absorbent materials. Using an
absorbent material may be the best practice for cleaning up small scale
solvent-based |eaks and spills; however, EPA doesrecognizethat thismateria
then needs to be disposed of (cross-media transfer). Therefore, good
housekeeping practices may be even more important in the case of organic
solvent-based product spills and leaks because, if not prevented, these spills
and leaks may have to be cleaned up with absorbent material and disposed of
(USEPA, 1996).

Direct reuse of products which have leaked or spilled is another possible
pollution prevention technique. If drip pans or other containers are used to
catchleaks and spills, the material (either water-based or solvent-based) can
be immediately reused in the product being processed, formulated, or
packaged, or stored for usein the next product batch. Collection hoppers or
rubs can be installed beneath packaging fillers to capture spills and
immediately direct the spills back to thefillers. Leaks or spills around bulk
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storage tanks can be contained by dikes, which, in fact, are often required by
state regulations (USEPA, 1996).

Precipitation Runoff

Precipitation runoff includesall precipitationthatfallsonfacility surfacesthat
are believed to be contaminated. Contaminated precipitation runoff can be
prevented by bringing all operations indoors, as many facilities have done, or
by covering outdoor storage tanks and dikes with roofs, which has also been
done at many facilities. Theroofswouldideally extend low enough to prevent
crosswinds from blowing rain into spill-containment dikes. To prevent
rainwater contamination, the drain spouts and gutters should conduct roof
runoff to areas away from process operations, and the roofs should be keptin
good repair (USEPA, 1996).

If operations remain outdoors, a transfer, or containment pad should be
installed with a sump or other means of collectingrinsewater. The pad should
be constructed of asphalt or concrete and maintained with crack sealer and a
top coat sealer to control infiltration. The pad should also be large enough to
contain wind-blown particulates from dry materials. If pads are cleaned
before a rainfall, then uncontaminated precipitation runoff may be directly
discharged to surface drains (CFA, 1996). Facilities can also monitor the
water in a containment system by periodically testing for a variety of
contaminants.

It may be difficult for facilities that do not require large volumes of water to
reuseal | the precipitationcollected inthe containment sysem. Thesefacilities
could keep the containment systemfree of any spilled pesticides through good
housekeeping practices so that preci pitationfalling into the containment system
does not become contaminated. Some facilities house their pesticide bulk
storage area inside a building or under a covered area to eliminate
precipitation from collecting in the containment system, as well as to protect
the area from vandalism and severe weather (USEPA, 1996).

Containment Pad in the L oading/Unloading Area

Agrichemical dealers sometimes install loading/containment pads in the
operation areato contain and collect any product spills that may occur during
pesticide loading operations. The pad is usualy installed contiguous to the
bulk storage tanks and the repackaging of products into smaller containers.
Facilities may also conduct all their portable cleaning operations, such as
rinsing minibulk containers, directly onthe pad inorder to containand collect
the rinsates.

The pad is normally constructed of concrete and is sloped to a sump area.
Some facilitiesdivide the sump areainto individual collection basins so that
the facilities can segregate wastewaters contaminated by different products
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and reuse these wastewaters for applications. For instance, facilities in the
Midwest frequently have two collection basins, one basin collects
wastewaters contaminated with corn herbicides and the other collects
wastewaters contaminated with soybean herbicides. Aspart of thiscollection
system, some facilities install one or more tanks to store wastewater until it
can be applied to land, while other facilities use portable minibulk tanks to
store the wastewater. When facilities collect wastewaters that must be
segregated by different types of products, multiple storage tanks are used to
avoid contamination (USEPA, 1996).

V. D. Energy Efficiency
Installation of a Feed-Gas Satur ator

A mixture of steamand natural gaswith avolumetric ratio of steam to carbon
of about 3.5:1isreacted inthe primary reformer of reforming ammoniaplants.
Most of the steam is generated from heat sources within the plant, but the
balance of the steam has to be produced in auxiliary boilers. This retrofit
permits the use of low-level heat fromthe flue gases, which would otherwise
belost, to beusedinsaturating the feed natural gaswith water. Thisgenerates
extrasteamwhichreplaces some of the steam generated inthe boiler (UNEP,
1996).

M odification of Convection Coils

Asaresult of other modifications, thetemperature profile of the flue gasesmay
change considerably in the cold-leg section of the primary reformer. This
change can be compensated for by replacing thelow steamsuperheat coil with
anew one with additional rows of tubesand heavier finsonall tubes (UNEP,
1996).

L ow-heat Removal of Carbon Dioxide

The traditional systems used for removal of carbon dioxide from the process
steam uses hot potassium carbonate whichrequiresheat for regeneration. This
heat comes from process heat but needs to be supplemented with external
geam. A new low-heat removal systemisnow available, which usesflashing
for part of the regeneration process, and requires less external heat (UNEP,
1996).

Ammonia Synthesis M odifications

Ammonia Converter Retrofit

The vertical quench-type converters are changed fromaxial flow to radial
flow, greatly decreasing the pressure drop across the converter which in turn
allows the use of smaller size catalyst with a larger surface area. This
improved catalyst yields a higher conversion per pass, generating a lower
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recyclevolume. Thelower recyclevolumeand thelower pressuredrop result
inreduced energy requirements. Thismodificationyieldsanincreaseeffective
capacity of the ammonia converter of about 35 percent (UNEP, 1996).

Addition of Process Computer

A dedicated process computer can be installed along with other on-line
anaysisand control systems to monitor and control key variables. With this
system, continuous set point changes are possi bl e to optimize the operation of
several plant areas such as hydrogen/nitrogen ratio, steam/carbon ratio,
synthesis loop purge, methane leakage, converter control, and refrigeration
purge (UNEP, 1996).

Hydrogen Recovery from the Purge Gas

I nert gases must be pumped fromthe plant to avoid their buildup in the system.
This purge is carried out by removing a side stream of synthesis gas after
recovering the ammonia. By installing the proper recovery system, the
hydrogen in this gas mixture can be recovered decreasing the energy
requirements of the process by about five percent or permitting anincrease of
about five percent in production capacity (UNEP, 1996).
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VI. SUMMARY OF APPLICABLE FEDERAL STATUTESAND REGULATIONS

This section discusses the federal regulations that may apply to this sector.
The purpose of thissectionis to highlight and briefly describe the applicable
federal requirements, and to provide citations for more detailed information.
The three following sections are included:

C Section VI.A contains ageneral overview of major statutes

C Section VI.B contains alist of regulations specific to thisindustry

C Section VI.C contains a general discussion on State regulation of
pesticides

C Section VI.D contains a list of pending and proposed regulatory
requirements

Thedescriptionswithin SectionVI areintended sol el y for general information.
Depending upon the nature or scope of the activities at a particular facility,
these summaries may or may not necessarily describe all applicable
environmental requirements. Moreover, they do not constitute formal
interpretations or clarifications of the statutes and regulations. For further
information, readers should consult the Code of Federal Regulations (CFR)
and other state or local regulatory agencies. EPA Hotline contacts are also
provided for each major statute.

VI.A. General Description of Major Statutes
Federal Insecticide, Fungicide, and Rodenticide Act

The Federa Insecticide, Fungicide, and Rodenticide Act (FIFRA) was first
passed in 1947, and amended numerous times, most recently by the Food
Quality Protection Act (FQPA) of 1996. FIFRA provides EPA with the
authority to oversee, among other things, the registration, distribution, saleand
use of pesticides. The Act applies to all types of pesticides, including
insecticides, herbicides, fungicides, rodenticides, and antimicrobials. FIFRA
covers both intrastate and interstate commerce.

Establishment Registration

Section 7 of FIFRA requires that establishments producing pesticides, or
active ingredients used in producing a pesticide subject to FIFRA, register
with EPA. Registered establishments must report the types and amounts of
pesticides and active ingredients they produce. The Act also provides EPA
inspection authority and enforcement authority for facilities/persons that are
not in compliance with FIFRA.

Product Registration

Under section 3 of FIFRA, all pesticides (with few exceptions) sold or
distributed in the United States must be registered by EPA. Pesticide
registration is very specific and generally allows use of the product only as
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specified onthelabel. Each registration specifiesthe use site, i.e., wherethe
product may be used, and amount that may be applied. The person who seeks
to register the pesticide must file an application for registration. The
application process often requires either the citation or submission of
extensive environmental, health, and safety data.

To register a pesticide, the EPA Administrator must make a number of
findings, one of which is that the pesticide, when used in accordance with
widespread and commonly recognized practice, will not generally cause
unreasonabl e adverse effects on the environment.

FIFRA defines “ unreasonabl e adverse effects onthe environment” as“ (1) any
unreasonabl e risk to manor the environment, taking into account the economic,
social, and environmental costs and benefits of the use of the pesticide, or (2)
ahumandietary risk fromresidues thatresultfromause of apesticidein or on
any food inconsi stent with the standard under section 408 of the Federal Food,
Drug, and Cosmetic Act (21 U.S.C. 346a).”

Under FIFRA section 6(a)(2), after a pesticide is registered, the registrant
must also notify EPA of any additional facts and information concerning
unreasonable adverse environmental effects of the pesticide. Also, if EPA
determines that additional data are needed to support aregistered pesticide,
registrants may berequiredto provide additional data. If EPA determinesthat
the registrant(s) did not comply with their request for more information, the
registration can be suspended under FIFRA section 3(c)(2)(B) and section 4.

Use Restrictions

As a part of the pesticide registration, EPA must classify the product for
genera use, restricted use, or genera for some uses and restricted for others
(Miller, 1993). For pesticidesthat may cause unreasonable adverse effectson
the environment, including injury to the applicator, EPA may require that the
pesticide be applied either by or under the direct supervision of a certified
applicator.

Reregistration
Due to concerns that much of the safety data underlying pesticideregistrations

becomes outdated and inadequate, in addition to providing that registrations
bereviewed every 15 years, FIFRA requires EPA to reregister all pesticides
that were registered prior to 1984 (section4). After reviewing existing data,
EPA may approve the reregistration, request additional data to support the
registration, cancel, or suspend the pesticide.
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Tolerances and Exemptions

A toleranceisthe maximum amount of pesticide residue that canbeonaraw
product and still be considered safe. Before EPA can register apesticide that
is used on raw agricultural products, it must grant a tolerance or exemption
fromatolerance (40 CFR sections 163.10through 163.12). Under the Federal
Food, Drug, and Cosmetic Act (FFDCA), araw agricutural productisdeemed
unsafeif it contains a pesticide residue, unlessthe residue iswithinthe limits
of atolerance established by EPA or is exempt from the requirement.

Cancellation and Suspension

EPA can cancel aregistration if it is determined that the pesticide or its
labeling does not comply with the requirements of FIFRA or causes
unreasonabl e adverse effects on the environment (Haugrud, 1993).

In cases where EPA believes that an “imminent hazard” would exist if a
pesticide were to continue to be used through the cancellation proceedings,
EPA may suspend the pesticide registration through an order and thereby halt
the sale, distribution, and usage of the pesticide. An “imminent hazard” is
defined as an unreasonable adverse effect on the environment or an
unreasonable hazard to the survival of athreatened or endangered speciesthat
would be the likely result of allowing continued use of a pesticide during a
cancellation process.

When EPA believes an emergency exists that does not permit a hearing to be
held prior to suspending, EPA canissue an emergency order which makesthe
suspension immediately effective.

Imports and Exports

Under FIFRA section 17(a), pesticidesnot registered inthe United Statesand
intended solely for export are not required to be registered provided that the
exporter obtains and submits to EPA, prior to export, a statement from the
foreign purchaser acknowledging that the purchaser is aware that the product
isnot registered in the United States and cannot be sold for usethere. EPA
sendsthese statementsto the government of the importing country. FIFRA sets
forthadditional requirements that must be met by pesticidesintended sol el y for
export. The enforcement policy for exports is codified in sections 40 CFR
sections 168.65, 168.75, and 168.85.

Under FIFRA section 17(c), imported pesticides and devices must comply
with United States pesticide law. Except where exempted by regulation or
statute, imported pesticidesmustberegistered. FIFRA section 17(c) requires
that EPA be notified of the arrival of imported pesticides and devices. This
is accomplished through the Notice of Arrival (NOA) (EPA Form 3540-1),
which is filled out by the importer prior to importation and submitted to the
EPA regiona office applicable to the intended port of entry. United States
Customsregul ations prohibit theimportation of pesticideswithout acompl eted
NOA. The EPA-reviewed and signed form is returned to the importer for
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presentation to United States Customs when the shipment arrivesin the United
States NOA forms can be obtained from contactsin the EPA Regional Offices
or www.epa.gov/oppfeadl/international/noalist.htm.

Additional information on FIFRA and the regulation of pesticides can be
obtained from a variety of sources, including EPA’s Office of Pesticide
Programs homepage at www.epa.gov/pesticides, EPA’'s Office of
Compliance, Agriculture and Ecosystem Division at
http://es.epa.gov/oeca/agecodiv.ntm, or The National Agriculture
Compliance Assistance Center toll-free at 888-663-2155 or
http://es.epa.gov/oeca/ag. Other sources include the National Pesticide
Telecommunications Network toll-free at 800-858-7378 and the National
Antimicrobial Information Network toll-free at 800-447-6349.

Clean Water Act

The primary objective of the Federal Water Pollution Control Act, commonly
referred to as the Clean Water Act (CWA), is to restore and maintain the
chemical, physical, and biological integrity of the nation's surface waters.
Pollutants regul ated under the CWA are classified as either “toxic” pollutants;
“conventional” pollutants, such as biochemical oxygen demand (BOD), total
suspended solids (TSS), fecal coliform, oil and grease, and pH; or “non-
conventional” pollutants, including any pollutant not identified as either
conventional or priority.

The CWA regulates both direct and “indirect” dischargers (those who
discharge to publicly owned treatment works). The National Pollutant
Discharge Elimination System (NPDES) permitting program (CWA section
402) controls direct discharges into navigable waters. Direct discharges or
“point source” discharges arefromsourcessuchaspipesand sewers. NPDES
permits, issued by either EPA or an authorized state (EPA has authorized 43
states and 1 territory to administer the NPDES program), contain industry-
specific, technology-based and water quality-based limits and establish
pollutant monitoring and reporting requirements. A facility that proposes to
discharge into the nation’s waters must obtain a permit prior to initiating a
discharge. A permit applicant must provide quantitative analytical data
identifying the types of pollutants present inthe facility’ seffluent. The permit
will then set forth the conditions and effluent limitations under whichafacility
may make a discharge.

Water quality-based discharge limits are based on federal or state water
quality criteriaor standards, that were designed to protect designated uses of
surfacewaters, suchassupportingaquaticlife or recreation. These standards,
unlike the technology-based standards, generally do not take into account
technological feasibility or costs. Water quality criteria and standards vary
from state to state, and site to Site, depending on the use classification of the
receiving body of water. Most states follow EPA guidelines which propose
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aquatic life and human health criteria for many of the 126 priority pollutants.

Storm Water Discharges

In 1987 the CWA was amended to require EPA to establish a program to
address storm water discharges. In response, EPA promulgated NPDES
permitting regulations for stormwater discharges. These regulations require
that facilities with the following types of storm water discharges, among
others, apply for an NPDES permit: (1) adischarge associated withindustrial
activity; (2) a discharge from a large or medium municipal storm sewer
system; or (3) adischarge which EPA or the state determinesto contribute to
a violation of a water quality standard or is a significant contributor of
pollutants to waters of the United States.

The term* stormwater discharge associated with industrial activity” means a
stormwater discharge fromone of 11 categories of industrial activity defined
at 40 CFR section 122.26. Six of the categories are defined by SIC codes
while the other five are identified through narrative descriptions of the
regulated industrial activity. If the primary SIC code of the facility is one of
those identified in the regulations, the facility is subject to the storm water
permit applicationrequirements. If any activity at afacility iscovered by one
of the five narrative categories, storm water discharges from those areas
where the activities occur are subject to storm water discharge permit
application requirements.

Those facilities/activities that are subject to storm water discharge permit
application requirements are identified below. To determine whether a
particular facility falls within one of these categories, the regul ationshould be
consulted.

Category i: Facilities subject to storm water effluent guidelines, new source
performance standards, or toxic pollutant effluent standards.

Category ii: Facilities classified as SIC 24-lumber and wood products
(except wood kitchen cabinets); SIC 26-paper and allied products (except
paperboard containers and products); SIC 28-chemicals and allied products
(exceptdrugsand paints); SIC 29-petroleumrefining; SIC 311-leather tanning
and finishing; SIC 32 (except 323)-stone, clay, glass, and concrete; SIC 33-
primary metals; SIC 3441-fabricated structural metal; and SIC 373-ship and
boat building and repairing.

Category iii: Facilities classified as SIC 10-metal mining; SIC 12-coal
mining; SIC 13-0il and gasextraction; and SIC 14-nonmetallic mineral mining.

Category iv: Hazardous waste treatment, storage, or disposal facilities.

Category v: Landfills, land applicationsites, and opendumpsthat receive or
have received industrial wastes.
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Category vi: Facilitiesclassified as SIC 5015-used motor vehicle parts; and
SIC 5093-automotive scrap and waste material recycling facilities.

Category vii: Steam electric power generating facilities.

Category viii: Facilitiesclassified as SIC40-railroad transportation; SIC41-
local passenger transportation; SIC 42-trucking and warehousing (except
public warehousing and storage); SIC 43-U.S. Postal Service; SIC 44-water
trangportation; SIC 45-transportation by air; and SIC 5171-petroleum bulk
storage stations and terminals.

Category ix: Sewage treatment works.

Category x: Construction activities except operations that result in the
disturbance of less than five acres of total land area.

Category xi: Facilitiesclassified as SIC 20-food and kindred products; SIC
21-tobacco products; SIC 22-textile mill products; SIC 23-apparel related
products; SIC 2434-wood kitchen cabinets manufacturing; SIC 25-furnitureand
fixtures; SIC 265-paperboard containers and boxes; SIC 267-converted paper
and paperboard products; SIC 27-printing, publishing, and alied industries;
SIC 283-drugs; SIC 285-paints, varnishes, lacquer, enamels, and allied
products; SIC 30-rubber and plastics, SIC 31-leather and leather products
(except leather and tanning and finishing); SIC 323-glass products; SIC 34-
fabricated metal products (except fabricated structural metal); SIC 35-
industrial and commercial machinery and computer equipment; SIC 36-
electronic and other electrical equipment and components, SIC 37-
transportation equipment (except ship and boat building and repairing); SIC
38-measuring, analyzing, and controlling instruments; SIC 39-miscellaneous
manufacturingindustries; and SI C 4221-4225-public warehous ng and storage.

Pretreatment Program

Another type of discharge that is regulated by the CWA isonethat goesto a
publicly owned treatment works (POTW). The nationa pretreatment program
(CWA section 307(b)) controlstheindirect discharge of pollutantsto POTWs
by “industrial users.” Facilities regulated under section 307(b) must meet
certain pretreatment standards. The goal of the pretreatment program is to
protect municipal wastewater trestment plants from damage that may occur
whenhazardous, toxic, or other wastesaredischarged into a sewer systemand
to protect the quality of dudge generated by these plants.

EPA has developed technology-based standards for industrial users of
POTWs. Different standards apply to existing and new sources within each
category. “Categorical” pretreatment standards applicable to an industry on
a nationwide basis are developed by EPA. In addition, another kind of
pretreatment standard, “local limits,” are devel oped by the POTW inorder to
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assist the POTW in achieving the effluent limitationsin its NPDES permit.

Regardless of whether a state i s authorized to implement either the NPDES or
the pretreatment program, if it develops its own program, it may enforce
requirements more stringent than federal standards.

Wetlands

Wetlands, commonly called swamps, marshes, fens, bogs, verna pools,
playas, and prairie potholes, are a subset of “waters of the United States,” as
defined in section 404 of the CWA.. The placement of dredge and fill material
into wetlands and other water bodies (i.e., waters of the United States) is
regulated by the United States Army Corpsof Engineers (Corps) under 33 CFR
Part 328. The Corps regulates wetlands by administering the CWA section
404 permit programfor activitiesthatimpactwetlands. EPA’ sauthority under
section 404 includes veto power of Corps permits, authority to interpret
statutory exemptions and jurisdiction, enforcement actions, and del egating the
section 404 program to the states.

EPA’ s Office of Water, at (202) 260-5700, will direct callerswith questions
about the CWA to the appropriate EPA office. EPA also maintains a
bibliographic database of Office of Water publications which can be
accessed through the Ground Water and Drinking Water Resource Center
at (202) 260-7786.

Oil Pollution Prevention Regulation

Section 311(b) of the CWA prohibits the discharge of oil, in such quantities
asmay be harmful, into the navigable waters of the United Statesand adjoining
shorelines. The EPA Discharge of Qil regulation, 40 CFR Part 110, provides
information regarding these discharges. The Oil Pollution Prevention
regulation, 40 CFR Part 112, under the authority of section 311(j) of the CWA,
requiresregul ated facilitiesto prepare andimplement Spill Prevention Control
and Countermeasure (SPCC) plans. The intent of a SPCC plan isto prevent
the discharge of oil from onshore and offshore non-transportation-related
facilities. 1n 1990, Congress passed the Oil Pollution Act which amended
section 311(j) of the CWA to require facilities that because of their location
could reasonably be expected to cause “substantial harm” to the environment
by a discharge of oil to develop and implement Facility Response Plans
(FRP). Theintent of aFRPisto provide for planned responses to discharges
of ail.

A facility is SPCC-regulated if the facility, due to its location, could
reasonably be expected to discharge oil into or upon the navigable waters of
the United States or adjoining shorelines, and the facility meets one of the
following criteriaregarding oil storage: (1) the capacity of any aboveground
storage tank exceeds 660 gallons, or (2) thetotal aboveground storage capacity
exceeds 1,320 gallons, or (3) theunderground storage capacity exceeds42,000
gdlons. The 40 CFR section 112.7 contains the format and content
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requirements for aSPCC plan. In New Jersey, SPCC plans can be combined
with DPCC plans required by the state provided thereisanappropriate cross-
reference index to the requirements of both regulations at the front of the plan.

According to the FRP regulation, afacility can cause “ substantial harm” if it
meets one of the following criteria: (1) the facility has a total oil storage
capacity greater than or equal to 42,000 gallons and transfers oil over water
to or fromvessels; or (2) the facility has atotal oil storage capacity greater
than or equal to 1 million gallons and meets any one of the following
conditions: (i) doesnot have adequate secondary containment, (ii) adischarge
could cause“injury” to fishand wildlife and sensitive environments, (iii) shut
down a public drinking water intake, or (iv) has had a reportable oil spill
greater than or equal to 10,000 gallonsin the past 5 years. Appendix F of 40
CFR Part 112 contains the format and content requirements for a FRP. The
FRPsthat meet EPA’ s requirements can be combined with United States Coast
Guard FRPs or other contingency plans, provided there is an appropriate
cross-reference index to the requirements of all applicable regulations at the
front of the plan.

For additional information regarding SPCC plans, contact EPA’s RCRA,
Superfund, and EPCRA Hotline, at (800) 424-9346. Additional documents
and resources can be obtained from the hotline’'s homepage at
www.epa.gov/epaoswer/hotline. The hotline operates weekdays from9:00
a.m. to 6:00 p.m., EST, excluding federal holidays.

Safe Drinking Water Act

The Safe Drinking Water Act (SDWA) mandates that EPA establish
regulations to protect human health from contaminants indrinking water. The
|aw authorizes EPA to devel op national drinking water standardsand to create
ajoint federal-state system to ensure compliance with these standards. The
SDWA also directs EPA to protect underground sources of drinking water
through the control of underground injection of fluid wastes.

EPA has devel oped primary and secondary drinking water standards under its
SDWA authority. EPA and authorized states enforce the primary drinking
water standards that are contaminant-specific concentration limits that apply
to certain public drinking water supplies. Primary drinking water standards
consist of maximum contaminant level goas (MCLGs), which are
non-enforceabl e heal th-based goal s, and maximum contaminant levels(MCL ),
which are enforceable limits set generally as close to MCLGs as possible,
considering cost and feasibility of attainment.

The SDWA Underground Injection Control (UIC) program (40 CFR Parts
144-148) is apermit programwhich protects underground sources of drinking
water by regulating five classes of injection wells. The UIC permitsinclude
design, operating, inspection, and monitoring requirements. Wells used to
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inject hazardous wastes must also comply with RCRA corrective action
standards in order to be granted a RCRA permit, and must meet applicable
RCRA land disposal restrictions standards. The UIC permit programis often
state/tribe-enforced, since EPA hasauthorized many states/tribesto administer
the program. Currently, EPA sharesthe UIC permit program responsibility in
seven states and runs the program in 10 states and on all tribal lands.

The SDWA also provides for afederally-implemented Sole Source Aquifer
program, which prohibits federal funds from being expended on projects that
may contaminate the sole or principal source of drinking water for a given
area, and for a state-implemented Wellhead Protection program, designed to
protect drinking water wells and drinking water recharge areas.

The SDWA Amendments of 1996 require states to develop and implement
sourcewater assessment programs (SWAPs) to analyze existing and potential
threats to the quality of the public drinking water throughout the state. Every
state isrequired to submitaprogramto EPA and to complete all assessments
within 3 ¥z years of EPA approval of the program. SWAPs include: (1)
delineating the source water protection area; (2) conducting a contaminant
sourceinventory; (3) determining the susceptibility of the public water supply
to contamination fromthe inventories sources; and (4) releasing the results of
the assessments to the public.

EPA’' s Safe Drinking Water Hotline, at (800) 426-4791, answers questions
and distributes guidance pertaining to SDWA standards. The Hotline
operatesfrom9:00a.m. through 5: 30 p.m., EST, excluding federal holidays.
Visit the website at http://www.epa.gov/ogwdw for additional material.

Resource Conservation and Recovery Act

The Solid Waste Disposal Act (SWDA), as amended by the Resource
Conservation and Recovery Act (RCRA) of 1976, addresses solid and
hazardous waste management activities. The Act is commonly referred to as
RCRA. The Hazardous and Solid Waste Amendments (HSWA) of 1984
strengthened RCRA’ s waste management provisions and added Subtitle I,
which governs underground storage tanks (USTS).

Regulations promulgated pursuant to Subtitle C of RCRA (40 CFR Parts
260-299) establish a “cradle-to-grave” system governing hazardous waste
fromthe point of generationto disposal. RCRA hazardous wastesinclude the
specific materials listed in the regulations (discarded commercia chemical
products, designated withthecode“ P’ or “ U”; hazardouswastesfrom specific
industries/sources, designated with the code “K”; or hazardous wastes from
non-specific sources, designated with thecode*F”) or materialswhich exhibit
a hazardous waste characteristic (ignitability, corrosivity, reactivity, or
toxicity and designated with the code “D”).
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Entities that generate hazardous waste are subject to waste accumulation,
manifesting, and recordkeeping standards. A hazardous waste facility may
accumul ate hazardous waste for up to 90 days (or 180 days depending on the
amount generated per month) without a permit or interim status. Generators
may also treat hazardous waste in accumulation tanks or containers (in
accordance with the requirements of 40 CFR section262.34) without a permit
or interim status.

Facilities that treat, store, or dispose of hazardous waste are generaly
required to obtain a RCRA permit. Subtitle C permits for treatment, storage,
or disposal facilities contain general facility standards such as contingency
plans, emergency procedures, recordkeeping and reporting requirements,
financial assurance mechanisms, and unit-specific standards. RCRA aso
contains provisions (40 CFR Part 264 Subparts | and S) for conducting
corrective actions which govern the cleanup of rel eases of hazardous waste or
congtituents from solid waste management units at RCRA treatment, storage,
or disposal facilities.

Although RCRA is a federal statute, many states implement the RCRA
program. Currently, EPA has delegated its authority to implement various
provisions of RCRA to 47 of the 50 states and two United States territories.
Delegation has not been given to Alaska, Hawaii, or lowa.

Most RCRA requirements are not industry specific but apply to any company
that generates, transports, treats, stores, or disposes of hazardous waste. Here
are some important RCRA regulatory requirements:

C Criteriafor Classification of Solid W aste Disposal Facilitiesand Pr actices
(40 CFR Part 257) establishes the criteriafor determining which solid waste
disposal facilities and practices pose a reasonable probability of adverse
effectsonhealth or the environment. The criteriawere adopted to ensure non-
municipal, non-hazardous waste disposal units that receive conditionally
exempt small quantity generator waste do not present risks to human health and
environment.

C Criteriafor Municipal Solid Waste L andfills (40 CFR Part 258) establishes
minimum national criteria for all municipal solid waste landfill units,
including those that are used to dispose of sewage sludge.

. | dentification of Solidand Hazar dous W astes(40 CFR Part 261) establishes
the standard to determine whether the material in question is considered a
solid waste and, if so, whether it is a hazardous waste or is exempted from
regulation.

. Standards for Generators of Hazardous Waste (40 CFR Part 262)
establishes the responsibilities of hazardous waste generators including
obtaining an EPA ID number, preparing amanifest, ensuring proper packaging
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and labeling, meeting standards for waste accumulation units, and
recordkeeping and reporting requirements. Generators can accumulate
hazardous waste on-site for up to 90 days (or 180 days depending on the
amount of waste generated) without obtaining a permit.

. Land Disposal Restrictions (LDRs) (40 CFR Part 268) are regulations
prohibiting the disposal of hazardous waste on land without prior treatment.
Under the LDRs program, materials must meet treatment standards prior to
placement in aRCRA land disposal unit (landfill, land treatment unit, waste
pile, or surface impoundment). Generators of waste subject to the LDRs must
provide notification of such to the designated TSD facility to ensure proper
treatment prior to disposal.

. Used Oil Management Standards (40 CFR Part 279) impose management
requirements affecting the storage, transportation, burning, processing, and
re-refining of the used oil. For parties that merely generate used oail,
regulations establish storage standards. For a party considered a used oil
processor, re-refiner, burner, or marketer (one who generates and sells
off-specificationused oil directly to aused oil burner), additional trackingand
paperwork requirements must be satisfied.

. Tanks and Containers Standards (40 CFR Part 264-265, Subpart CC)
contains unit-specific standardsfor all units used to store, treat, or dispose of
hazardous waste. Tanks and containers used to store hazardous waste with a
high volatile organic concentration must meet emission standards under
RCRA. Regulations require generators to test the waste to determine the
concentration of the waste, to satisfy tank and container emissions standards,
and to inspect and monitor regulated units. These regulations apply to all
facilities who store such waste, including large quantity generators
accumulating waste prior to shipment offsite.

. Underground Storage Tanks (USTs) containing petroleum and hazardous
substances are regulated under Subtitle | of RCRA. Subtitle| regulations (40
CFR Part 280) containtank design and rel ease detectionrequirements, aswell
asfinancial responsibility and corrective action standardsfor USTs. TheUST
programal so includes upgrade requirements for existing tanks that were to be
met by December 22, 1998.

. Boilers and Industrial Furnaces (BIFs) that use or burn fuel containing
hazardous waste must comply with design and operating standards. BIF
regulations (40 CFR Part 266, Subpart H) address unit design, provide
performance standards, require emissions monitoring, and, in some cases,
restrict the type of waste that may be burned.

EPA's RCRA, Superfund, and EPCRAHatline, at (800) 424-9346, responds
to questions and distributes guidance regarding all RCRA regulations.
Additional documents and resources can be obtained from the hotline’ s
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homepage at http://www.epa.gov/epaoswer/hotline. The RCRA Hotline
operates weekdays from 9:00 a.m. to 6:00 p.m., EST, excluding federal
holidays.

Comprehensive Environmental Response, Compensation, and Liability Act

The Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA), a 1980 |law commonly knownas Superfund, authorizes EPA
to respond to releases, or threatened releases, of hazardous substances that
may endanger public hedlth, welfare, or the environment. The CERCLA also
enables EPA to force parties responsible for environmental contaminationto
clean it up or to reimburse the Superfund for response or remediation costs
incurred by EPA. The Superfund Amendments and Reauthorization Act
(SARA) of 1986 revised various sections of CERCLA, extended the taxing
authority for the Superfund, and created a free-standing law, SARA Title 11,
also known as the Emergency Planning and Community Right-to-Know Act
(EPCRA).

The CERCLA hazardous substancerel ease reporting regulations (40 CFR Part
302) direct the personin charge of afacility to report to the National Response
Center (NRC) any environmental release of a hazardous substance which
equalsor exceedsareportable quantity. Reportable quantitiesarelistedin 40
CFRsection302.4. A releasereport may trigger aresponse by EPA or by one
or more federal or state emergency response authorities.

EPA implements hazardous substance responses according to procedures
outlined inthe National Oil and Hazardous Substances Pollution Contingency
Plan (NCP) (40 CFR Part 300). The NCP includes provisions for cleanups.
The National Priorities List (NPL) currently includes approximately 1,300
sites. Both EPA and states can act at other sites; however, EPA provides
responsible parties the opportunity to conduct cleanups and encourages
community involvement throughout the Superfund response process.

EPA's RCRA, Superfund and EPCRA Hotline, at (800) 424-9346, answers
guestions and references guidance pertaining to the Superfund program.
Documents and resources can be obtained from the hotline’ s homepage at
http: //www.epa.gov/epaoswer/hotline. The Superfund Hotline operates
weekdays from 9:00 a.m. to 6:00 p.m., EST, excluding federal holidays.

Emergency Planning and Community Right-To-Know Act

The Superfund Amendments and Reauthorization Act (SARA) of 1986 created
the Emergency Planning and Community Right-to-Know Act (EPCRA, aso
known as SARA Titlelll), agatute designed to improve community accessto
information about chemical hazards and to facilitate the development of
chemical emergency response plans by state and local governments. Under
EPCRA, states establish State Emergency Response Commissions (SERCs),
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responsible for coordinating certain emergency response activities and for
appointing Local Emergency Planning Committees (L EPCs). EPCRA and the
EPCRA regulations (40 CFR Parts 350-372) establishfour types of reporting
obligations for facilities which store or manage specified chemicals:

EPCRA section 302 requiresfacilitiesto notify the SERC and LEPC
of the presence of any extremely hazardous substance at the facility in
anamount i n excess of the established threshold planning quantity. The
list of extremely hazardous substances and their threshold planning
quantitiesisfound at 40 CFR Part 355, Appendices A and B.

EPCRA section 303 requires that each LEPC devel op an emergency
plan. The plan must contain (but isnot limited to) the identification of
facilities within the planning district, likely routes for transporting
extremely hazardous substances, a description of the methods and
procedures to be followed by facility owners and operators, and the
designation of community and facility emergency response
coordinators.

EPCRA section 304 requires the facility to notify the SERC and the
LEPC in the event of arelease exceeding the reportable quantity of a
CERCLA hazardous substance (defined at 40 CFR Part 302) or an
EPCRA extremely hazardous substance.

EPCRA sections 311 and 312 require afacility at which a hazardous
chemical, as defined by the Occupational Safety and Health Act, is
present in an amount exceeding a specified threshold to submit to the
SERC, LEPC and local fire department material safety data sheets
(MSDSs) or lists of MSDSs and hazardous chemical inventory forms
(alsoknownas Tier | and Il forms). Thisinformation helps the local
government respond in the event of aspill or release of the chemical.

EPCRA section 313requirescertaincoveredfacilities, includingSIC
codes 20 through 39 and others, which have ten or more employees,
and whichmanufacture, process, or use specified chemical sinamounts
greater than threshold quantities, to submit an annual toxic chemical
release report. This report, commonly known as the Form R, covers
releases and transfers of toxic chemicals to various facilities and
environmental media. EPA maintainsthe datareportedinapublically
accessible database known as the Toxics Release Inventory (TRI).

All information submitted pursuant to EPCRA regulations is publicly
accessible, unless protected by atrade secret claim.

EPA's RCRA, Superfund, and EPCRA Hotline, at (800) 535-0202, answers
guestions and distributes guidance regarding the emergency planning and
community right-to-know regulations. Documents and resources can be
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Clean Air Act

obtained from the hotline’s homepage at
http://www.epa.gov/epaoswer/hotline.  The EPCRA Hotline operates
weekdays from 9:00 a.m. to 6:00 p.m., EST, excluding federal holidays.

The Clean Air Act (CAA) and its amendments are designed to “protect and
enhance the nation's air resources so as to promote the public heath and
welfare and the productive capacity of the population.” The CAA consists of
six sections, knownas Titles, whichdirect EPA to establishnational standards
for ambient air quality and for EPA and the statesto implement, maintain, and
enforce these standards through a variety of mechanisms. Under the CAA,
many facilitiesare required to obtain operating permits that consolidate their
air emissionrequirements. State and local governmentsoversee, manage, and
enforce many of the requirements of the CAA. CAA regulations appear at 40
CFR Parts 50-99.

Pursuant to Title | of the CAA, EPA has established national ambient air
quality standards(NAAQSs) to limitlevels of “criteriapollutants,” including
carbonmonoxide, lead, nitrogen dioxide, particul ate matter, ozone, and sulfur
dioxide. Geographic areas that meet NAAQSs for a given pollutant are
designated as attainment areas; thosethat do not meet NAAQSs are designated
as non-attainment areas. Under section 110 and other provisions of the CAA,
each state must develop a State Implementation Plan (SIP) to identify sources
of air pollution and to determine what reductions are required to meet federal
air quality standards. Revised NAAQSs for particulates and ozone were
finalized in 1997. However, these revised NAAQSs are currently being
challenged before the U.S. Supreme Court.

Title | also authorizes EPA to establish New Source Performance Standards
(NSPS), which are nationally uniform emission standards for new and
modified stationary sourcesfalling within particular industrial categories. The
NSPSs are based onthe pollutioncontrol technology availableto that category
of industrial source (see 40 CFR Part 60).

Under Title |, EPA establishes and enforces National Emission Standardsfor
Hazardous Air Pollutants (NESHAPs), nationally uniformstandards oriented
toward controlling specific hazardous air pollutants (HAPs). Section112(c)
of the CAA further directs EPA to develop a list of sources that emit any of
188 HAPs and to devel op regulations for these categories of sources. Todate
EPA has listed 185 source categories and developed a schedule for the
establishment of emission standards. The emission standards are being
developed for both new and existing sources based on “maximumachievable
control technology” (MACT). TheMACT isdefined asthe control technology
achieving the maximumdegree of reductioninthe emissionof theHAPs, taking
into account cost and other factors.
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Titlell of the CAA pertains to mobilesources, suchas cars, trucks, buses, and
planes. Reformulated gasoline, automobile pollution control devices, and
vapor recovery nozzles on gas pumpsare afew of the mechanisms EPA uses
to regulate mobile air emission sources.

TitlelV-A establishesasulfur dioxide and nitrogenoxidesemissions program
designed to reduce the formation of acid rain. Reduction of sulfur dioxide
releases will be obtained by granting to certain sources limited emissions
allowances that are set below previous levels of sulfur dioxide releases.

Title V of the CAA establishes an operating permit program for all “major
sources’ (and certain other sources) regulated under the CAA. One purpose
of the operating permit is to include in a single document all air emissions
requirements that apply to a given facility. Stateshave developed the permit
programs in accordance with guidance and regulations from EPA. Once a
state program is approved by EPA, permits are issued and monitored by that
state.

TitleVI of the CAA isintended to protect stratospheric ozone by phasing out
the manufacture of ozone-depleting chemicals and restrict their usage and
distribution.  Production of Class | substances, including 15 kinds of
chlorofluorocarbons (CFCs), were phased out (except for essential uses) in
1996. Methyl bromide, a common pesticide, has been identified as a
significant stratospheric ozone depleting chemical. The production and
importation of methyl bromide, therefore, is currently being phased out in the
United States and internationally. Asspecified inthe Federal Register of June
1, 1999 (Volume 64, Number 104) and in 40 CFR Part 82, methyl bromide
productionand importationwill be reduced from1991 |evelsby 25%in1999,
by 50% in 2001, by 70% in 2003, and compl etely phased out by 2005. Some
uses of methyl bromide, such the production, importation, and consumption of
methyl bromide to fumigate commodities entering or leaving the United States
or any state (or political subdivisionthereof) for purposes of compliancewith
Animal and Plant Hedth Inspection Service requirements or with any
international, federal, state, or local sanitation or food protection standard,
will be exempt fromthis rule. After 2005, exceptions may aso be made for
critical agricultural uses. The United States EPA and the United Nations
Environment Programme have identified alternativesto usng methyl bromide
in agriculture. Information on the methyl bromide phase-out, including
aternatives, can be found at the EPA Methyl Bromide Phase-Out Web Site:
(http://www.epa.gov/docs/ozone/mbr/mbrga.html).

EPA'sClean Air Technology Center, at (919) 541-0800 and at the Center’s
homepage at http://mww.epa.gov/ttn/catc, provides general assistance and
information on CAA standards. The Stratospheric Ozone Information
Hotline, at (800) 296-1996 and at http://www.epa.gov/ozone, provides
general information about regulations promulgated under Title VI of the
CAA; EPA's EPCRA Hotline, at (800) 535-0202 and at

Sector Notebook Project 131 September 2000



Agricultural Chemical Industry Federal Statutes and Regulations

http://www.epa.gov/epaoswer/hotline, answer s questions about accidental
release prevention under CAA section 112(r); andinformation on air toxics
can be accessed through the Unified Air Toxics website at
http://www.epa.gov/ttn/uatw. In addition, the Clean Air Technology
Center’ swebsite includes recent CAA rules, EPA guidance documents, and
updates of EPA activities.

Toxic Substances Control Act

The Toxic Substances Control Act (TSCA) granted EPA authority to create a
regul atory framework to collect data onchemicalsinorder to evaluate, assess,
mitigate, and control risks which may be posed by their manufacture,
processing, and use. TSCA provides a variety of control methodsto prevent
chemicalsfromposing unreasonablerisk. Itisimportant to notethat pesticides
as defined in FIFRA are not included in the definition of a “chemical
substance” when manufactured, processed, or distributed incommercefor use
as apesticide.

TSCA standards may apply at any point during achemical’slifecycle. Under
TSCA section 5, EPA established an inventory of chemical substances. If a
chemical substanceis not already ontheinventory, and has not been excluded
by TSCA, apremanufacture notice (PMN) must be submitted to EPA prior to
manufacture or import. The PMN must identify the chemical and provide
available information on health and environmental effects. If available data
are not sufficient to evaluate the chemical’s effects, EPA can impose
restrictions pending the development of information on its health and
environmental effects. EPA canasorestrict significant new usesof chemicals
based upon factors such as the projected volume and use of the chemical.

Under TSCA section 6, EPA can ban the manufacture or distribution in
commerce, limit the use, require labeling, or place other restrictions on
chemical sthat pose unreasonable risks. Among the chemicals EPA regulates
under section 6 authority are asbestos, chlorofluorocarbons (CFCs), lead, and
polychlorinated biphenyls (PCBs).

Under TSCA section 8(e), EPA requires the producers and importers (and
others) of chemicals to report information on a chemical’s production, use,
exposure, and risks. Companies producing and importing chemicals can be
required to report unpublished health and safety studies on listed chemicals
and to collect and record any allegations of adverse reactions or any
information indicating that a substance may pose a substantial risk to humans
or the environment.

EPA's TSCA Assistance Information Service, at 202 554-1404, answers
guestions and distributes guidance pertaining to Toxic Substances Control
Act standards. The Service operatesfrom8:30 a.m. through 4:30 p.m., EST,
excluding federal holidays.

Sector Notebook Project 132 September 2000



Agricultural Chemical Industry Federal Statutes and Regulations

Coastal Zone Management Act

The Coastal Zone Management Act (CZMA) encourages states/tribes to
preserve, protect, develop, and where possible, restore or enhance valuable
natural coastal resources such as wetlands, floodplains, estuaries, beaches,
dunes, barrier islands, and coral reefs, aswell as the fish and wildlife using
those habitats. It includes areas bordering the Atlantic, Pacific, and Arctic
Oceans, Gulf of Mexico, LongIdand Sound, and Great L akes. A uniquefeature
of thislaw isthat participation by states/tribesis voluntary.

Inthe Coastal Zone Management A ct Reauthorization Amendments (CZARA)
of 1990, Congressidentified nonpoint source pollution as amajor factor inthe
continuing degradation of coastal waters. Congress aso recognized that
effective solutions to nonpoint source pollution could be implemented at the
state/tribe and local levels. In CZARA, Congress added section 6217 (16
U.S.C. section 1455b), which callsupon states/tribeswith federal ly-approved
coastal zone management programsto devel op and implement coastal nonpoint
pollution control programs. The section 6217 programis administered at the
federal level jointly by EPA and the National Oceanic and Atmospheric
Agency (NOAA).

Section 6217(g) called for EPA, in consultation with other agencies, to
devel op guidance on “management measures’ for sources of nonpoint source
pollution in coastal waters. Under section 6217, EPA is responsible for
developing technical guidance to assist states/tribes in designing coastal
nonpoi nt pollution control programs. On January 19, 1993, EPA issued its
Guidance Specifying Management Measures For Sources of Nonpoint
Pollution in Coastal Waters, which addresses five major source categories
of nonpoint pollution: (1) urban runoff, (2) agriculture runoff, (3) forestry
runoff, (4) marinas and recreational boating, and (5) hydromodification.

Additional information on coastal zone management may be obtained from
EPA’s Office of Wetlands, Oceans, and Watersheds at
http://www.epa.gov/owow or from the Watershed Information Network at
http://www.epa.gov/win. The NOAA website at
http://www.nos.noaa.gov/ocr m/czivv al so containsadditional information on
coastal zone management.
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VI.B. Industry Specific Requirements

The agricultural chemical industry is affected by severa major federal
environmenta statutes. In addition, the industry is subject to numerous laws
and regulations from state and local governments designed to protect health,
safety, and the environment. A summary of the major federal regulations
affecting the agricultural chemical industry follows.

Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)

Every regulation promulgated under FIFRA affects the agricultural chemical
industry insome way. The FIFRA regulations are found in 40 CFR Parts 152
through 186. Each part and itstitle are listed below.

Part 152 -  Pesticide Registration and Classification Procedures

Part 153-  Registration Policies and Interpretations

Part 154 -  Specia Review Procedures

Part 155-  Registration Standards

Part 156 -  Labeling Requirements for Pesticides and Devices

Part 157 -  Packaging Requirements for Pesticides and Devices

Part 158 -  Data Requirements for Registration

Part 160 -  Good Laboratory Practice Standards

Part 162 -  State Registration of Pesticide Products

Part 163 -  Certification of Usefulness of Pesticide Chemicals

Part 164 -  Rulesof Practice Governing Hearings, Under FIFRA,
Arising from Refusals to Register, Cancellations of
Registrations, Changes of Classifications, Suspensions of
Registrations and Other Hearings Called Pursuant to section
6 of the Act

Part 166 -  Exemption of Federal and State Agencies for Use of
Pesticides Under Emergency Conditions

Part 167 -  Registration of Pesticide and Active Ingredient Producing
Establishments, Submission of Pesticide Reports

Part 168 -  Statements of Enforcement Policies and Interpretations

Part 169 -  Books and Records of Pesticide Production and
Distribution

Part 170-  Worker Protection Standards

Part 171 -  Certification of Pesticide Applicators

Part 172 -  Experimental Use Permits

Part 173-  Procedures Governing the Rescission of State Primary
Enforcement Responsibility for Pesticide Use Violations

Part 177 -  Issuance of Food Additive Regulations
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Part 178 -  Objections and Requests for Hearings
Part 179-  Formal Evidentiary Public Hearing

Part 180-  Tolerances and Exemptions from Tolerances for Pesticide
Chemicalsin or on Raw Agricultural Commodities

Part 185 - Tolerances for Pesticides in Food
Part 186 - Pesticidesin Animal Feed

Please refer to thegeneral discussionof FIFRA in SectionVI.A for additional
reguirements not discussed below.

Product Registration Data Requirements

EPA requires the citation or submission of extensive environmental, health,
and/or safety data during the registration application process. The categories
of datarequired include the product’ s chemistry; environmenta fate; residue
chemistry, hazards to humans, domestic animals, and nontarget organisms,
spray drift characteristics; reentry protection requirements; and performance
(40 CFR Part 158). Under the “ product chemistry” category, applicants must
supply technical information describing the product’s active and inert
ingredients, manufacturing or formulating processesand physical and chemical
characteristics. Data from “environmental fate” studies are used to assessthe
effects of pesticide residues on the environment, including its toxicity to
people through consumption or exposure to applied areas and its effect on
nontarget organisms and their habitat. Residue chemistry informationincludes
the expected frequency, amounts, and time of application, and test results of
residue remaining on treated food or feed. Information under “hazards to
humans, domestic animals, and non-target organisms’ includes specific test
data assessing acute, subchronic, and chronic toxicity. All studiesrequired to
be submitted must satisfy Good Laboratory Practice (GLP) regulations (40
CFR Part 160). Guidelines for studies of product chemistry, residue
chemistry, environmental chemistry, hazard evaluation and occupational and
residentia exposure can be found in 40 CFR Part 158.

Registration of Establishments

Any person producing a pesticide or device, except a custom blender,* is
subject to section 7 and 40 CFR. Part 167; and is required to register his
establishment with EPA prior to beginning production. Foreign establishments
also mustregister with EPA if they produce a pesticidal product for importto

4 A custom blender means any establishment which provides the service of mixing pesticides to a customer’s
specifications, usually a pesticide(s)-fertilizer(s), pesticide-pesticide, or a pesticide animal feed mixture, when:
(1) Theblend is prepared to the order of the customer and is not held in inventory by the blender; (2) theblend is
to be used on the customer’ s property (including leased or rented property); (3) the pesticide(s) used in the blend
bears end-use labeling directions which do not prohibit use of the product in such ablend; (4) the blend is prepared
from registered pesticides; (b) the blend is delivered to the end-user aong with a copy of the end-use labeling of
each pesticide used in the blend and a statement specifying the composition of mixture; and (6) no other pesticide
production activity is performed at the establishment.
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the United States. Establishments must be registered with EPA if they intend
that a substance produced will be used as an active ingredient of a pesticide
or if they have actual or constructive notice that the substance will be used as
anactiveingredient. If apesticideisproduced for export, whether registered
or unregistered, or is produced under an experimenta use permit, the
producing establishment must be registered.

In order to register an establishment with EPA, contact the EPA Regional
office where the establishment is located, or for aforeign establishment, the
Washington, DC EPA office. Thefollowinginformation must be submitted on
EPA Form 3540-1 when registering an establishment: (1) the name and
address of the company; (2) the type of ownership; and (3) the name and
address of each producing establishment for whichregistrationis sought. Any
changes to the information provided must be submitted to EPA within thirty
days after such changes occur. Upon receiving a complete application, EPA
will assign aregistration number for eachlisted establishment. This number
must appear on the label.

Establishment Reporting Requirements

Under section 7(c)and 40 CFR. section 167.85, each registered pesticide
producing establishment must submit an annual production report to EPA by
March1 of eachyear. Domestic establishments submit their report to the EPA
regional office where the company headquarters is located. Foreign
establishment production reports are submitted to the Washington, DC EPA
office. Custom blenders are exempt from this requirement.

The report must cover any pesticide, active ingredient, or device produced.
The report, to be submitted on specific EPA forms, includes the following
information: (1) the name and address of the establishment; (2) the amount of
each pesticide produced, repackaged, or relabeled in the past year; (3) the
amount of each pesticidesold, distributed, or exported inthe past year; and (4)
the amount of the pesti ci de estimated to be produced, repackaged, or relabeled
inthecurrent year. Foreign establishmentsonly arerequired to submit areport
on pesticides imported into the United States.

Maintenance of Records

All producers of pesticides, devices, or active ingredients used in producing
any pesticide must maintain records concerning the production and shipment
of each pesticide under 40 CFR Part 169. These records are independent of
other required records, including in-plant maintenance, extermination, or
sanitation programs. Each establishment must maintaintheserecordsfor two
years. In addition, records on disposal methods must be maintained for 20
years, as well as authorized human trials. Records containing research data
must be maintained as long as the registration is valid and the producer isin
business. All required recordsmust be availableif requested by aninspector.
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Prior Informed Consent

As part of its participation in avoluntary international programknown asthe
Prior Informed Consent procedure, EPA prepares the following lists of
pesticides that are suspended, canceled or severely restricted. These lists
were last updated by EPA in August of 1997.

A “Suspended or Canceled” pesticide is defined as a pesticide for which all
registered uses have been prohibited by final government action, or for which
all requests for registration or equivalent action for all uses have, for hedth
or environmental reasons, not been granted.

C Suspended or Canceled

1. adrin
2. benzene hexachloride [BHC] (voluntary cancellation)
3. 2,3,4,5-Bis(2-butylene)tetrahydro-2-fural dehyde [ Repel lent-11]
4. bromoxynil butyrate (voluntary cancellation)
5. cadmium compounds (voluntary cancellation)
6. calcium arsenate (voluntary cancellation)
7. captafol (voluntary cancellation)
8. carbon tetrachloride
9. chloranil (voluntary cancellation)
10. chlordane
11. chlordimeform (voluntary cancellation)
12. chlorinated camphene [ Toxaphene] (voluntary cancellation)
13. chlorobenzilate (voluntary cancellation)
14. chloromethoxypropylmercuric acetate [CPMA]
15. copper arsenate (voluntary cancellation)
16. cyhexatin (voluntary cancellation)
17. DBCP
18. decachlorooctahydro-1,3,4-metheno-2H-cyclobuta(cd) pentalen-2-
onel chlordecone]
19. DDT
20. dieldrin
21. dinoseb and salts
22. Di(phenylmercury)dodecenylsuccinate [PMDS] (voluntary
cancellation)
23. EDB
24. endrin (voluntary cancellation)
25. EPN (voluntary cancellation)
26. ethyl hexyleneglycol [6-12] (voluntary cancellation)
27. hexachlorobenzene [HCB] (voluntary cancellation)
28. lead arsenate (voluntary cancellation)
29. leptophos (Never received initia registration)
30. mercurous chloride
31. mercuric chloride
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32. mevinphos

33. mirex (voluntary cancellation)

34. monocrotophos (voluntary cancellation)

35. nitrofen (TOK) (voluntary cancellation)

36. OMPA (octamethylpyrophosphoramide)

37. phenylmercury acetate [PMA]

38. phenylmercuric oleate [PM O] (voluntary cancellation)
39. potassium 2,4,5-trichlorophenate [2,4,5-TCP)

40. pyriminil [Vacor] (voluntary cancellation)

41. safrole (voluntary cancellation)

42. silvex

43. sodium arsenite

44. TDE (voluntary cancellation)

45. Terpene polychlorinates [ Strobane] (voluntary cancellation)
46. thallium sulfate

47. 2,4,5-Trichlorophenoxyacetic acid [2,4,5-T]

48. vinyl chloride

A “Severely Restricted” pesticide means a pesticide for which virtually all
registered uses have been prohibited by final government regulatory action, but
for which certain specific registered use or uses remain authorized.

C Severely Restricted

1. arsenic trioxide

2. azinphos methyl

3. carbofuran (voluntary cancellation)
4. daminozide (voluntary cancellation)
5. heptachlor

6. methyl parathion

7. sodium arsenate

8. tributyltin compounds

Federal Food, Drug, and Cosmetics Act

Under the Federal Food, Drug, and Cosmetics Act (FFDCA), EPA sets
tolerances for pesticide residues in food. This authority originaly belonged
to the Food and Drug Administration (FDA), but was transferred when EPA
was formed in 1970. FDA still has responsibility for enforcing compliance
with the tolerances. An agricultural product is deemed unsafe under the
FFDCA if it contains pesticideresidues abovethetolerancelevel established
by EPA or if thereisnotolerance, unlessit is exempt fromthe requirement for
tolerances.

The FFDCA also contains the Delaney Clause that bars the establishment of
food additive regulations covering substances that induce cancer inhumansor
animals. Prior to the Food Quality Protection Act of 1996, this provision
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applied to certain pesticide residues in processed food. With the 1996
amendments, pesticide residuesare now governed by asingle safety clause set
forth in section 408.

Toxic Substances Control Act (TSCA)

TSCA givesEPA comprehensiveauthority to regul ate any chemical substance
whose manufacture, processing, distribution in commerce, use, or disposal
may present an unreasonable risk of injury to heath or the environment. EPA
keepsaninventory of existing chemical sregulated under TSCA (TSCA section
8(b)). Certain chemicalsare specificaly excluded from the TSCA inventory,
such as pesticides, as defined when manufactured, processed, or distributed
in commerce for use as a pedticide under FIFRA (40 CFR section
710.2(h)(2)). However, if achemical hasmultiple uses, those uses not subject
to FIFRA areregulated by TSCA. In addition, certain mixtures of chemicals
are exempt from TSCA (40 CFR section 710.2(h)(1)) (Landfair, 1993).

Four sections are of primary importance to the remainder of the agricultural
chemical industry. Section5 mandatesthat chemical companies submit to EPA
pre-manufacturenoticesthat provide information on health and environmental
effects for each new product and test existing products for these effects (40
CFR Part 720). Over 20,000 premanufacture notices have beenfiled. Section
4 authorizes EPA to require testing of certain substances (40 CFR Part 790).
Section 6 gives EPA the authority to prohibit, limit, or ban the manufacture,
process, and usage of chemicals (40 CFR Part 750). Among the chemicals
EPA regulates under section 6 are asbestos, chlorofluorocarbons (CFCs), and
polychlorinated biphenyls (PCBs). For certain chemicals, TSCA section 8
al soimposesrecord-keeping and reporting requirementsincluding substantial
risk notification; record-keeping for data relative to adverse reactions; and
periodic updates to the TSCA Inventory.

Resource Conservation and Recovery Act (RCRA)

The Resource Conservation and Recovery Act (RCRA) was enacted in 1976
to addressproblems rel ated to hazardous and solid waste management. RCRA
gives EPA the authority to establish alist of solid and hazardous wastes and
to establish standards and regulations for the treatment, storage, and disposal
of thesewastes. Regulationsin Subtitle C of RCRA addresstheidentification,
generation, transportation, treatment, storage, and disposal of hazardous
wastes. Theseregulationsarefound in 40 CFR Part 124 and CFR Parts 260-
279. Under RCRA, persons who generate waste must determine whether the
waste is defined as solid waste or hazardous waste. Solid wastes are
considered hazardous wastesiif they are listed by EPA as hazardous or if they
exhibit characteristicsof ahazardous waste: toxicity, ignitability, corrosivity,
or reactivity.
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Products, intermediates, and off-specification products potentially generated
at agricultural chemical facilities that are considered hazardous wastes are
listed in 40 CFR Part 261. Some of the handling and treatment requirements
for RCRA hazardous waste generators are covered under 40 CFR Part 262 and
include the following: determining what constitutes a RCRA hazardous waste
(Subpart A); manifesting (Subpart B); packaging, labeling, and accumulation
time limits (Subpart C); and record keeping and reporting (Subpart D).

Many agricultural chemical facilities store some hazardous wastes at the
facility beyond the accumulation time limits available to generators (e.g., 90
or 180 days). Suchfacilitiesarerequired to have a RCRA treatment, storage,
and disposal facility (TSDF) permit (40 CFR Part 262.34). Some agricultural
chemical facilities are considered TSDFfacilitiesand are subject to a number
of regulations, including but not limited to those covered under 40 CFR Part
264 contingency plans and emergency procedures (40 CFR Part 264 Subpart
D); manifesting, record keeping, and reporting (40 CFR Part 264 Subpart E);
use and management of containers (40 CFR Part 264 Subpart 1); tank systems
(40 CFR Part 264 Subpart J); surface impoundments (40 CFR Part 264
Subpart K); land treatment (40 CFR Part 264 Subpart M); corrective action of
hazardous waste releases (40 CFR Part 264 Subpart S); air emissions
standards for process vents of processes that process or generate hazardous
wastes (40 CFR Part 264 Subpart AA); emissions standards for leaks in
hazardous waste handling equipment (40 CFR Part 264 Subpart BB); and
emissions standards for containers, tanks, and surface impoundments that
contain hazardous wastes (40 CFR Part 264 Subpart CC).

Many agricultural chemical facilities are aso subject to the underground
storage tank (UST) program (40 CFR Part 280). The UST regulations apply
to facilities that store either petroleum products or hazardous substances
(except hazardous waste) identified under the Comprehensive Environmental
Response, Compensation, and Liability Act. UST regulations address design
standards, |eak detection, operating practices, responseto releases, financia
responsibility for releases, and closure standards.

A number of RCRA wastes have been prohibited from land disposal unless
treated to meet specific standards under the RCRA Land Disposal Restriction
(LDR) program. Thewastescovered by theRCRA LDRsarelistedin40 CFR
Part 268 Subpart C and include a number of wastes that could potentially be
generated at agricultural chemical facilities. Standardsfor the treatment and
storage of restricted wastes are described in Subparts D and E, respectively.

The LDRs also apply to the use of fertilizers containing hazardous wastes.
Therefore, fertilizers containing hazardous wastes that do not meet the
applicable land disposal treatment standards cannot be spread on the land,
with some exceptions. Specific exemptions to the use of certain recycled
materials and hazardous wastes in fertilizers have been provided in 40 CFR
Part 266, Subpart C - Recycled Materials Used in a Manner Congtituting
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Disposal. Subpart C statesthat products containing recyclable materials are
not subject to regulation under RCRA if the recyclables are physically
inseparable fromthe product or if they meet the standards of 40 CFR Part 268,
Subpart D “for each recyclable materia (i.e., hazardous waste) that they
contain.” These standards include limits on heavy metals. Subpart C aso
states that zinc-containing fertilizers using hazardous waste K061 (emission
control dust/dudge fromthe primary production of steel in electric furnaces)
which is listed as hazardous due to its hexavalent chromium, lead, and
cadmium content, are not subject to the land disposal requirements.

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)

The Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA) and the Superfund Amendments and Reauthorization
Act of 1986 (SARA) provide the basic legal framework for the federa
“Superfund” program to clean up abandoned hazardous waste sites (40 CFR
Part 300 et seq.). The 1986 SARA legidlation extended CERCLA taxesfor
five years and adopted a new broad-based corporate environmental tax,
applicable to the allied chemicals (SIC 28) industry, which includes the
agricultural chemical industry. In 1990, Congress passed a simple
reauthorization that did not substantially change the law but extended the
programauthority until 1994 and the taxing authority until the end of 1995. A
comprehensivereauthorizationwas consideredin 1994, but not passed. Since
the expiration of the taxing authority on December 31, 1995, taxes for
Superfund have beentemporarily suspended. Thetaxescanonly bereinstated
by reauthorization of Superfund or an omnibus reconciliation act which could
specifically reauthorize taxing authority. The allied chemical industry paid
about $300 million ayear in Superfund chemical feedstock taxes. Joint and
several liability generally requires Potentially Responsible Parties (PRPs) to
perform or pay for their fair share of cleanup costs.

Titlelll of the 1986 SARA amendments (al so knownas Emergency Response
and Community Right-to-Know Act, EPCRA) requires al manufacturing
facilities, including agricultural chemical facilities, to report annual
information about stored toxic substances, as well as release of these
substances into the environment, to local and state governments and to the
public. Thisisknown as the Toxic Release Inventory (TRI). EPCRA also
establishes requirements for federal, state, and local governments regarding
emergency planning. In 1994, over 300 more chemicalswere added to thelist
of chemicals for which reporting is required.

Clean Air Act (CAA)
The original CAA authorized EPA to set limits on agricultural chemical

facility emissions. The new source performance standards (NSPS) for
fertilizer manufacturers can be found in 40 CFR Part 60:
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Subpart G- Standards of Performance for Nitric Acid Plants
(40 CFR section 60.70 - 60.74)

Subpart T - Standards of Performance for the Phosphate Fertilizer
Industry: Wet Process Phosphoric Acid Plants
(40 CFR section 60.200 - 60.204)

Subpart U - Standards of Performance for the Phosphate Fertilizer
Industry: Superphosphoric Acid Plants
(40 CFR section 60.210 - 60.214)

Subpart V -  Standards of Performance for the Phosphate Fertilizer
Industry: Diammonium Phosphate Plants
(40 CFR section 60.220 - 60.224)

Subpart W - Standards of Performance for the Phosphate Fertilizer
Industry: Triple Superphosphate Plants
(40 CFR section 60.230 - 60.234)

Subpart X - Standards of Performance for the Phosphate Fertilizer
Industry: Granular Triple Superphosphate Storage
Facilities (40 CFR section 60.240 - 60.244)

These standards primarily consist of emission and monitoring standards for
nitrogen oxides (Nitric Acid Plants) and fluorides (Phosphatic Fertilizer
Industry) .

The Clean Air Act Amendments of 1990 set National Emission Standards for
Hazardous Air Pollutants (NESHAP) fromindustrial sourcesfor 41 hazardous
air pollutants to be met by 1995 and for 148 other hazardous air pollutants to
be reached by 2003. National emission standards for new and existing major
sourcesinphosphoric acid manufacturing, phosphatefertilizersproductionand
pesticideactiveingredient productionare listed in 40 CFR Parts 9 and 63. 40
CFR Parts 61 and 63 contains several provisions dealing with emissions
sources potentially found at an agricultural chemical facility (e.g. equipment
leaks, tanks, surface impoundments, separators, and waste treatment
operations) may affect the agricultural chemical industry. A number of the
chemicals used and produced at agricultural chemical manufacturing and
formulating facilities are hazardous air pollutants under CAA.

Under section 112(r) of CAA, ownersand operatorsof stationary sourceswho
produce, process, handle, or store substances listed under CAA section
112(r)(3) or any other extremely hazardous substance have a*“general duty”
toinitiate specific activitiesto prevent and mitigate accidental releases. Since
the general duty requirements apply to stationary sources regardiess of the
quantity of substances managed at the facility, many agricultural chemical
manufacturing and formulating facilities are subject. Activities such as
identifying hazards which may result from accidental releases using
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appropriate hazard assessment techniques, designing, maintaining and
operating a safe facility; and minimizing the consequences of accidental
releasesif they occur are considered essential activitiesto satisfy the general
duty requirements. These statutory regquirements have beenin affect sincethe
passage of the Clean Air Actin1990. Although thereisno list of “extremely
hazardous substances,” EPA’s Chemica Emergency Preparedness and
Prevention Office provides some guidance at its website:
http://www.epa.gov/swercepp.html.

Also under section 112(r), EPA wasrequired to develop alist of at least 100
substancesthat, inthe event of an accidental release, could causedesath, injury,
or serious adverse effects to human hedth or the environrment. The list
promulgated by EPA is contained in 40 CFR section 68.130 and includes
acutely toxic chemicals, flanmable gases and volatile flammable liquids.
Under section 112(r)(7), facilities handling more than a threshold quantity
(ranging from 500 to 20,000 pounds) of these substances are subject to
chemical accident prevention provisions including the development and
implementation of a risk management program (40 CFR sections 68.150-
68.220). The requirementsin 40 CFR Part 68 begin to go into effect in June
1999. Many of the chemicals on the 112(r) list are commonly handled by
agricultural chemical manufacturers and formulatorsin quantities greater than
the threshold values. Ammonia held by farmers for use as an agricultural
nutrient is exempt from the chemical accident prevention provisions.

Standards in 40 CFR Part 61 Subpart R - National Emission Standards for
Radon Emissions from Phosphogypsum Stacks (40 CFR sections 61.200 -
61.210) deal specifically with the phosphatic fertilizer industry. The
standards require monitoring and reporting of radon-222 emissions from the
stacks and sets limits onthe amounts of radon-222 that can be emitted into the
air. EPA hasaso set standardsfor the maximum concentration of radium-226
allowed in phosphogypsum removed from stacks for use in agriculture.

Clean Water Act (CWA)

The Clean Water Act, first passed in 1972 and amended in 1977 and 1987,
gives EPA the authority to regulate effluents from sewage treatment works,
chemical plants, and other industrial sources into waters. The act sets
standards for treatment of wastes for both direct and indirect (to a Publicly
Ownred Treatment Works (POTW)) discharges. EPA has set effluent
guidelinesfor both the fertilizer manufacturing and formulating, and pesticide
formulating, packaging and repackaging point source categories. The
implementation of the guidelines is left primarily to the states who issue
Nationa Pollutant Discharge Elimination System (NPDES) permits for each
facility (EPA has authorized 43 states to operate the NPDES program).

Effluent guidelines specific to the fertilizer manufacturing and formulating
point source category are contained in 40 CFR Part 418 and are divided into
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product specific effluent guidelines as follows:

Subpart A - Phosphates (40 CFR section 418.10 - 418.17)
Subpart B-  Ammonia (40 CFR section 418.20 - 418.27)

Subpart C-  Urea (40 CFR section 418.30 - 418.36)

Subpart D -  Ammonium Nitrate (40 CFR section 418.40 - 418.46)
Subpart E-  Nitric Acid (40 CFR section 418.50 - 418.56)
Subpart F-  Ammonium Sulfate (40 CFR section 418.60 - 418.67)

Subpart G-  Mixed and Blend Fertilizer Production
(40 CFR section 418.70 - 418.77)

In 1997, revised effluent guidelines were finalized for the Pesticide
Formulating, Packaging and Repackaging Subcategory. These regulations
replace the effluent guidelines established in 1978 for the Pesticide
Formulating and Packaging Subcategory. Therevised guidelinesare contained
in 40 CFR Part 455 and are divided into the following subcategories:

Subpart C - Pesticide Chemicals Formulating and Packaging Subcategory

Subpart E - Repackaging of Agricultural Pesticides Performed at
Refilling Establishments

Each Subpart consists of effluent standardsrepresenting the amount of effluent
reduction possibleby using either best practicable control technologies(BPT),
best conventional pollutiontechnologies(BCT), or best availabletechnologies
(BAT). The states and EPA give effect to these standards through NPDES
permits that they issue to direct dischargers. BCT standards limit the
discharge of conventional pollutants, while BPT and BAT standardsrepresent
successive levels of control of priority pollutants and non-conventional
pollutants.

For Subcategory C, EPA established effluent limitations and pretreatment
standards which allow each facility a choice of meeting a zero discharge
limitation or to comply with apollution prevention alternative that authorizes
the discharge of some pesticide activeingredients (Als) and priority pollutants
after various pollution prevention practices are followed and treatment is
conducted as needed. For Subcategory E, EPA has established a zero
discharge limitation and pretreatment standard.

The Storm Water Rule (40 CFR section 122.26) requires fertilizer
manufacturing and formulating and pesticideformulating facilitiesdischarging
storm water associated with industrial activities (40 CFR section 122.26
(b)(14)(ii)) to apply for NPDES permits for those discharges.

Sector Notebook Project 144 September 2000



Agricultural Chemical Industry Federal Statutes and Regulations

Under 40 CFR 503 Subpart B - Land Application, EPA regulates the land
application of sewerage treatment sludge, which includes fertilizers derived
from sewerage treatment dudge. Subpart B regulations include specific
limitations on heavy meta content, as well as general operationa and
management standards.

VI.C. State Regulation of Pesticides

All states have their own pesticide laws and many states have their own
pesticide registration requirements. States have primary use enforcement
authority if EPA has determined that the state has adequate pesticide use laws
and has adopted adequate procedures to enforce those laws. The EPA may
enter into a cooperative agreement with a state to carry out enforcement of
state laws and train and certify applicators. The FIFRA allows states to
administer their own EPA-approved applicator certifications program. Also,
each state is allowed to regulate the sale and use of pesticides aslong as the
regulations areat | east as stringent as EPA’ sand the regul ations do not conflict
or differ from EPA’ s labeling and packaging restrictions.

Statestypically requirethat fertilizer products be registered with the state and
that claims made onfertilizer |abel s can be substantiated. States al so regulate
the efficacy of fertilizers through labeling requirements. State fertilizer
labeling requirements typically require that the label indicate the product
name, the brand and grade, the percentage of each nutrient (nitrogen, available
phosphate, potassium, etc.), and the name and address of the registrant. Some
statesal so requirethatthelabel indicate materialsfromwhichthe nutrientsare
derived.

Additional informationon specific staterequirementscan be obtained from
the Association of American Pesticide Control Officials, Inc. (AAPCO) at:
http://aapco.ceris.purdue.edu/index.html. This website contains a list of
state pesticide control officials that includes contact information.
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VI1.D. Pending and Proposed Regulatory Requirements

FIFRA

Registration

In order to reduce the potential for groundwater contamination from
certain pesticides, EPA proposed the Ground Water Pesticide
Management Plan Rule in June of 1996 (61 FR 33259). EPA is
proposing to restrict the use of certain pesticides by providing states
and tribes with the flexibility to protect the ground water in the most
appropriate way for local conditions, throughthe devel opment and use
of Pesticide Management Plans (PMPs). When finalized, the
regulations will likely give states and tribes the authority to develop
management plans that specify risk reduction measures for the
following four pesticides. atrazine, aachlor, simazine, and
metolachlor. Without EPA-approved plans, use of these chemicals
would be prohibited. A final rule is expected to be published in late
2000. (Contact: Arty Williams, United States EPA Office of
Prevention, Pesticides and Toxic Substances, 703-305-5239)

In response to the Food Quality Protection Act of 1996, EPA is
planning to propose revisions to antimicrobial registration and
classification procedures (40 CFR Part 152) that will reduce to the
extent possible the review time for antimicrobial pesticides.
Revisions to labeling requirements (40 CFR Part 156) and data
requirements for antimicrobial registration (40 CFR Part 158) are
also being proposed. The revisions are expected to be released in

early 2001. This regulation would aso implement some general
provisions of FIFRA that pertain to al pesticides, including labeling
requirements and notification procedures. (Contact: Jean Frane, United
States EPA Office of Prevention, Pesticides, and Toxic Substances,
703-305-5944 and Paul Parsons, United States EPA Office of
Prevention, Pesticides, and Toxic Substances, 703-308-9073)

In order to evaluate the registrability of pesticide products, EPA is
expected to propose revisions to the data requirements for FIFRA
registration (40 CFR Part 158). Theserevisionswould clarify all data
requirements to reflect current practice and are expected to be
published in2001. (Contact: Jean Frane, United States EPA Office of
Prevention, Pesticides, and Toxic Substances, 703-305-5944)

Use Redtrictions

InMay of 1991, EPA proposed amendments to the existing Restricted
Use Classification (RUC) regulations (40 CFR Part 152, Subpart ) to
add criteria pertaining to the groundwater contamination potential of
pesticides (56 FR 22076). The criteria would be used to determine
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which pesticides should be considered for restricted use
classifications to protect groundwater. A policy statement i sexpected
to beissued inlate 2000. (Contact: Joseph Hogue, United States EPA
Office of Prevention, Pesticides, and Toxic Substances, 703-308-
9072)

Tolerances and Exemptions

EPA expects to reassess pesticide tolerances and exemptions for raw
and processed foods established prior to August 3, 1996 (40 CFR Part
180, 40 CFR Part 185, 40 CFR Part 186), to determine whether they
meet the standard of the Federal Food, Drug and Cosmetic Act
(FFDCA). FFDCA section 408 (q), as amended by the Food Quality
Protection Act, requires that EPA conduct this reassessment on a
phased 10-year schedule. For the current phased schedule, EPA is
required to complete reassessments as follows: 33% by August 3,
1999, 66% by August 3, 2002, and 100% by August 3, 2006. Based on
its reassessment, EPA will likely propose a series of regulatory
actions to modify or revoke tolerances. (Contacts. Robert McNally,
United States EPA, Office of Prevention, Pesticides and Toxic
Substances, 703-308-8085 and Joseph Nevola, United States EPA
Officeof Prevention Pesticidesand Toxic Substances, 703-308-8037)

Regulations specifying policies and procedures under which the EPA
can establish food tolerances associated with the use of pesticides
under emergency exemptions (40 CFR Part 176) are expected to be
finalized in late 2000. The EPA issues emergency exemptions for
temporary use of pesticides where emergency conditions exist. Under
FFDCA, as amended by the Food Quality Protection Act, EPA must
establishtime-limited tolerances for suchpesticidesif theuseislikely
to result in residues in food. (Contact: Joseph Hogue, United States
EPA Officeof Prevention, Pesticides, and Toxic Substances, 703-308-
9072)

EPA proposed a rule to adjust and update the fee structure and fee
amounts for tolerance actions, which are required under FFDCA (40
CFR section 180.33). The rule is expected to finalized in late 2000.
(Contact: Carol Peterson, United States EPA, Office of Prevention,
Pesticides, and Toxic Substances, 703-305-6598)

Revisions to regulations onemergency exemptions under section 18 of
FIFRA, are expected to be issued in late 2001 (40 CFR Part 166).
EPA isconsidering revisionsin four areas: 1) Options for increased
authority for states to administer certain aspects of the exemption
process, and/or increased use by the EPA of multi-year exemptions; 2)
the use of emergency exemptionsto addresspesticideresistance; 3) the
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possibility of granting exemptions based upon reduced risk
considerations, and 4) definitions of emergency sSituation and
significant economic loss, which would affect whether or not an
exemption may be granted. (Contact: Joseph Hogue, United States
EPA Officeof Prevention, Pesticides, and Toxic Substances, 703-308-
9072)

Pesticide Storage and Disposal

In 1994, EPA proposed arule, authorized under section 19 of FIFRA,
to establish standards for pesticide containers and secondary
containment relating to the distribution and sale of pesticides (59 FR
6712). Standards are expected to be developed for the removal of
pesticides from containers, rinsing containers, container design,
container labeling, container refilling, the containment of stationary
bulk containers and for the containment of pesticide dispensing areas
(40 CFR Part 165, 40 CFR Part 156). A fina rule is expected to be
published in late 2000. (Contact: Nancy Fitz, United States EPA,
Officeof Prevention, Pesticidesand Toxic Substances, 703-305-7385)

Exports

The RotterdamAgreement, signed in 1998, requiresthat certain banned
or severely restricted hazardous chemicals are subject to intensive
information exchange procedures, and if animporting country decides
against import, exporting countries are obligated to prohibit export to
that country. Twenty-four pesticides are currently covered by the
treaty. Asaresult of the United Statessigning of thistreaty, EPA has
drafted legislation that allows it in the future to propose revisions to
its pesticide export policy. (Contact: Cathleen Barnes, United States
EPA Officeof Prevention, Pesticidesand Toxic Substances, 703-305-
7101)

Worker Protection

EPA hasproposed achangeto theWorker Protection Standards (WPS)
of FIFRA (40 CFR Part 170). Specifically, thegloverequirementsmay
be modified to allow glove liners to be worn inside chemicaly
resistant gloves. The proposed rule will be finalized in 2001.
(Contact: Kevin Keaney, United States EPA Office of Prevention,
Pesticides and Toxic Substances, 703-305-5557)
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VIlI. COMPLIANCE AND ENFORCEMENT HISTORY

Background

Until recently, EPA hasfocused much of its attentiononmeasuring compliance
with specific environmental statutes. This approach allows the Agency to
track compliance with the Federal Insecticide, Fungicide, and Rodenticide
Act, the Clean Air Act, the Resource Conservation and Recovery Act, the
Clean Water Act, and other environmental statutes. Within the last several
years, the Agency hasbegunto supplement single-mediacomplianceindicators
withfacility-specific, multimediaindicators of compliance. Indoing so, EPA
isinabetter positionto track compliancewith all statutesat the facility level,
and within specific industrial sectors.

A magjor stepinbuilding the capacity to compile multimediadatafor industrial
sectors was the creation of EPA's Integrated Data for Enforcement Analysis
(IDEA) system. IDEA has the capacity to “read into” the Agency's single-
media databases, extract compliance records, and match the records to
individual facilities. The IDEA system can match Air, Water, Waste,
Toxicy/PesticidessEPCRA, TRI, and Enforcement Docketrecordsfor agiven
facility, and generate alist of historical permit, inspection, and enforcement
activity. IDEA aso hasthe capability to analyze data by geographic areaand
corporate holder. As the capacity to generate multimedia compliance data
improves, EPA will make available more in-depth compliance and
enforcement information. Additionally, sector-specific measures of success
for compliance assistance efforts are under devel opment.

Compliance and Enfor cement Profile Description

Using inspection, violation and enforcement data from the IDEA system, this
section provides information regarding the historical compliance and
enforcement activity of this sector. In order to mirror the facility universe
reported in the Toxic Chemical Profile, the data reported within this section
consists of records only fromthe TRI reporting universe. With this decision,
the sel ectioncriteriaare consi sent across sectorswith certainexceptions. For
the sectors that do not normally report to the TRI program, data have been
provided from EPA’s Facility Indexing System (FINDS) which tracks
facilitiesin all media databases. Please note, in this section, EPA does not
attempt to define the actual number of facilities that fall within each sector.
Instead, the section portrays the records of a subset of facilities within the
sector that are well defined within EPA databases.

As a check on the relative size of the full sector universe, most notebooks
contain an estimated number of facilities within the sector according to the
Bureau of Census (See Section Il). With sectors dominated by small
businesses, suchas metal finishers and printers, the reporting universe within
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the EPA databases may be small in comparisonto Census data. However, the
group selected for inclusion inthisdata analysis section should be consistent
with this sector’ s general make-up.

Following this introduction is a list defining each data column presented
within this section. These values represent a retrospective summary of
inspections and enforcement actions, and reflect solely EPA, state, and local
compliance assurance activities that have been entered into EPA databases.
To identify any changes in trends, the EPA ran two data queries, one for the
past five calendar years (April 1, 1992 to March 31, 1997) and the other for
the most recent twelve-month period (April 1, 1996 to March 31, 1997). The
five-year analysis gives an average level of activity for that period for
comparison to the more recent activity.

Becausemost inspectionsfocuson single-mediarequirements, thedataqueries
presented in this section are taken from single media databases. These
databases do not provide data on whether inspections are state/local or EPA-
led. However, the tabl e breaking downthe universe of viol ations doesgivethe
reader a crude measurement of the EPA’ sand states' effortswithineach media
program. The presented dataillustrate the variations across EPA regionsfor
certain sectors.® This variation may be attributable to state/local data entry
variations, specific geographic concentrations, proximity to population
centers, sensitive ecosystems, highly toxic chemicals used in production, or
historical noncompliance. Hence, the exhibited data do not rank regional
performance or necessarily reflect which regions may have the most
compliance problems.

Compliance and Enforcement Data Definitions
General Definitions

Facility Indexing System (FINDS) -- assigns a common facility number to
EPA single-media permitrecords. The FINDS identification number allows
EPA to compileand review all permit, compliance, enforcement, and pollutant
release data for any given regulated facility.

Integrated Data for Enforcement Analysis (IDEA) -- isadataintegration
gystem that can retrieve information from the mgjor EPA program office
databases. IDEA usesthe FINDS identification number to link separate data
recordsfromEPA’sdatabases. Thisallowsretrieval of recordsfrom across

® EPA Regionsincludethefollowing states: | (CT, MA, ME, RI, NH, VT); Il (NJ, NY, PR, VI); llI (DC, DE, MD,
PA, VA, WV); IV (AL, FL, GA, KY, MS,NC, SC, TN); V (IL, IN, MI, MN, OH, WI); VI (AR, LA, NM, OK, TX); VII
(1A, KS, MO, NE); VIII (CO, MT, ND, SD, UT, WY); IX (AZ, CA, HI, NV, Pacific Trust Territories); X (AK, ID,
OR, WA).
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mediaor statutesfor any givenfacility, thus creating a“master list” of records
for that facility. Some of the data systems accessibl e through IDEA are: AFS
(Air Facility Indexing and Retrieval System, Office of Air and Radiation),
PCS (Permit Compliance System, Office of Water), RCRIS (Resource
Conservation and Recovery Information System, Office of Solid Waste),
NCDB (National Compliance Data Base, Officeof Prevention, Pesticides, and
Toxic Substances), CERCLIS (Comprehensive Environmental and Liability
Information System, Superfund), and TRIS (Toxic Release Inventory System).
IDEA also contains information from outside sources such as Dun and
Bradstreet and the Occupational Safety and Health Administration (OSHA).
Most data queries displayed in notebook sections IV and V11 were conducted
using IDEA.

Data Table Column Heading Definitions

Facilitiesin Search -- are based on the universe of TRI reporters within the
listed SIC code range. For industries not covered under TRI reporting
requirements (metal mining, nonmetallic mineral mining, electric power
generation, ground transportation, water transportation, and dry cleaning), or
industriesin which only avery small fraction of facilitiesreportto TRI (e.g.,
printing), the notebook uses the FINDS universe for executing data queries.
The SIC code range selected for each search is defined by each notebook's
selected SIC code coverage described in section 1.

Facilities Inspected --- indicates the level of EPA and state agency
inspections for the facilities in this data search. These values show what
percentage of the facility universe is inspected in a one-year or five-year
period.

Number of I nspections -- measuresthe total number of inspections conducted
in this sector. An inspection event is counted each time it is entered into a
single media database.

Average Time Between | nspections -- provides an average length of time,
expressed in months, between compliance inspections at afacility within the
defined universe.

Facilitieswith One or M ore Enfor cement Actions -- expresses the number
of facilitiesthat were the subject of at |east one enforcement actionwithinthe
defined time period. This category is broken down further into federal and
state actions. Dataare obtained for administrative, civil/judicial, and criminal
enforcement actions. Administrative actions include Notices of Violation
(NQVs). A facility with multiple enforcement actionsisonly counted oncein
this column, e.g., afacility with 3 enforcement actions counts as 1 facility.
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Total Enforcement Actions -- describes the total number of enforcement
actions identified for anindustrial sector acrossall environmenta statutes. A
facility with multiple enforcement actions is counted multiple times, e.g., a
facility with 3 enforcement actions counts as 3.

State L ead Actions-- showswhat percentage of thetotal enforcement actions
are taken by state and local environmental agencies. Varying levels of usage
by states of EPA data systems may limit the volume of actions recorded as
state enforcement activity. Some states extensively report enforcement
activities into EPA data systems, while other states may use their own data
systems.

Federal Lead Actions -- shows what percentage of the total enforcement
actions are taken by the United States Environmental Protection Agency. This
valueincludesreferralsfromstate agencies. Many of these actionsresult from
coordinated or joint state/federal efforts.

Enforcement to Inspection Rate -- is a ratio of enforcement actions to
inspections, and is presented for comparative purposesonly. Thisratioisa
rough indicator of the relationship between inspections and enforcement. It
relates the number of enforcement actions and the number of inspections that
occurred within the one-year or five-year period. This ratio includes the
inspections and enforcement actions reported under the Clean Water Act
(CWA), the Clean Air Act (CAA) and the Resource Conservation and
Recovery Act (RCRA). Inspections and actions from the TSCA/FIFRA/
EPCRA database are not factored into this ratio because most of the actions
taken under theseprograms are not the result of facility inspections. Also, this
ratio does not account for enforcement actions arising from non-inspection
compliancemonitoring activities(e.g., self-reported water discharges) that can
result in enforcement action within the CAA, CWA, and RCRA.

Facilities with One or More Violations Identified -- indicates the
percentage of inspected facilities having a violation identified in one of the
following data categories: InViolationor Significant Violation Status(CAA);
Reportable Noncompliance, Current Year Noncompliance, Significant
Noncompliance (CWA); Noncompliance and Significant Noncompliance
(FIFRA, TSCA, and EPCRA); Unresolved Violation and Unresolved High
Priority Violation (RCRA). The values presented for this column reflect the
extent of noncompliancewithin the measured time frame, but do not distinguish
between the severity of the noncompliance. Violation status may be a
precursor to an enforcement action, but does not necessarily indicate that an
enforcement action will occur.

Media Breakdown of Enfor cement Actionsand | ngpections-- four columns
identify the proportion of total inspections and enforcement actions within
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EPA Air, Water, Waste, and TSCA/FIFRA/EPCRA databases. Each
column is a percentage of either the “Total Inspections,” or the “Total
Actions’ column.

VII.A. Fertilizer, Pesticide, and Agricultural Chemical Industry Compliance History

Table 25 provides an overview of the reported compliance and enforcement
datafor the Fertilizer, Pesticide, and Agricultural Chemical Industry over five
yearsfromApril 1992 to April 1997. These dataare aso broken out by EPA
Regions thereby permitting geographical comparisons. A few points evident
from the data are listed below.

C About 75 percent of agricultural chemical facility inspections and
73 percent of enforcement actions occurredinEPA Regions 1V, V,
VI, and VII.

C Region IX had the highest ratio of enforcement actions to
ingpections (0.13) and the longest average time between
inspections (21 months). This indicates that fewer inspections
were conducted in relation to the number of facilities in the
Region, but that these inspections were more likely to result in an
enforcement action than inspections conducted in other Regions.

C With the exception of Region I, in which no inspections or
enforcement actions were carried out in between 1992 and 1997,
Region VIII had the lowest enforcement to inspection rate (0.03).
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Table25: Five-Year Enforcement and Compliance Summary for the Fertilizer, Pesticide, and
Agricultural Chemical Industry

A B C D E F G H I J
Region Facilities | Facilities Number of Average Facilitieswith Total Percent Per cent Enforcement
in Search Inspected Inspections Months lor More Enforcement State Federal to Inspection
Between Enfor cement Actions Lead Lead Rate
Inspections Actions Actions Actions
I 3 0 0 ~- 0 0 0% 0% ~-
[l 11 8 50 13 4 5% 25% 0.08
1 18 16 123 9 10 80% 20% 0.08
v 77 44 449 10 15 41 83% 17% 0.09
Vv 35 23 128 16 4 7 57% 43% 0.05
Vi 34 21 167 12 5 9 56% 44% 0.05
VIl 43 31 225 11 8 17 71% 29% 0.08
VIII 9 5 33 16 1 1] 100% 0% 0.03
IX 25 10 72 21 5 9 78% 22% 0.13
X 8 6 46 10 4 4 25% 75% 0.09
TOTAL 263 164 1,293 12 47 102 74% 26% 0.08
Source: Data obtained from EPA'’ s Integrated Data for Enforcement Analysis (IDEA) systemin 1997.
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VII.B. Comparison of Enforcement Activity Between Selected Industries

Tables 26 and 27 allow the compliance history of the agricultural chemical
sector to be compared to the other industries covered by the industry sector
notebooks. Comparisons between Tables 26 and 27 permit the identification
of trendsin compliance and enforcement records of the various industries by
comparing data covering five years (April 1992 to April 1997) to that of the
last year for which data were available (April 1996 to April 1997). Some
points evident from the data are listed below.

C The agricultural chemical sector was inspected more frequently
than most of the sectors shown (12 months on average between
inspections).

C Between 1992 and 1997, the industry had a higher enforcement to
inspectionrate thanmost sectors (0.08); however, in 1997 theratio
decreased to 0.05 which is lower than most sectors.

C Theagricultural chemical sector had one of the highest percentages
of facilitiesinspected with one or moreviolations (97 percent) in
1997, but one of the lowest percentages of facilities with one or
more enforcement actions (5 percent).

Tables28 and 29 provide amorein-depth comparison between the Fertilizer,
Pesticide, and Agricultural Chemical Industry and other sectors by breaking
out the compliance and enforcement data by environmental statute. Asin the
previous Tables (Tables 26 and 27), the data cover the years 1992 to 1997
(Table 28) and 1997 (Table 29) tofacilitate theidentificationof recent trends.
A few points evident from the data are listed below.

C The percent of ingpections carried out under each environmental
statute has changed only dightly between the average of the years
1992 to 1997 and that of the past year. The Clean Air Act
accounted for the most inspections (43 percent) duringthisperiod.
Thisincreased to amost half of all agricultural chemical facility
inspections (49 percent) in 1997.

C Thepercent of enforcement actionstaken under each environmental
statute changed significantly from the 1992 to 1997 period to the
past year. Enforcement actions taken under the Clean Air Act
increased from 39 percent to 55 percent and enforcement actions
takenunder RCRA increased from30 percent to 36 percent. Atthe
same time, the enforcement actions taken under the Clean Water
Act went from 20 percent in 1992 to 1995 to no actions in 1997.
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VII.C. Review of Major Legal Actions
Major Cases/Supplemental Environmental Projects

This section provides summary information about major cases that have
affected thissector, and alist of Supplemental Environmental Projects (SEPS).

VII.C.1. Review of Major Cases

Asindicated in EPA’s Enforcement Accomplishments Report, FY1995 and
FY1996 publications, about 17 significant enforcement actionswere resolved
between 1995 and 1996 for the Fertilizer, Pesticide, and Agricultural
Chemical Industry.

American Cyanamid Company On June 28, 1995, Region Il issued an
admini strative complaint agai nst American Cyanamid Company for violations
at its Lederle Laboratories facility located in Pearl River, New York. The
complaint proposed assessment of a $272,424 fine for the company’ s failure
to submit timely TRI Form Rs for 1,1,1-trichloroethane, naphthalene,
phosphoric acid, toluene, manganese compounds and zinc compounds for the
reporting years 1990, 1991, 1992, and 1993.

Precision Generators, Inc. The Regional Administrator signed a consent
order in the Precision Generators, Inc., a FIFRA case, in which the
respondent agreed to pay the proposed penalty of $4,000. The administrative
complaint cited the respondent’s sale and misbranding of its unregistered
pesticide product ethylene fluid used to accelerate the ripening of fruits and
vegetables. Such aproduct isa“plant regulator” falling within the definition
of “pesticide” in FIFRA.

E.C. Geiger, Inc. On August 18, 1995, the Regional Administrator signed a
consent agreement and consent order finalizing settlement of the administrative
proceeding against E.C. Geiger, Inc. of Harleysville, Pennsylvania, for
violations of sections 12(a)(1)(A) and (B) of FIFRA, 7 U.S.C. section
136j(a)(1)(A) and (B). The complaint alleged that during 1992, Geiger sold
or distributed an unregistered and misbranded pesticide product, a rooting
hormone called “Indole-3-butyric Acid-Horticultural Grade.” For these
violations the complaint sought a $14,000 penalty. Geiger has agreed to pay
apenalty of $8,900.

Rhone-Poulenc, Inc. Regionlll reached a settlement with Rhone-Poulenc,
Inc., in aPart I administrative action brought for violations of RCRA boiler
and industria furnace (BIF) regulations at Rhone-Poulenc’s Institute, West
Virginiaplant. The settlement calls for Rhone-Poulenc to pay a penalty of
over $244,000 and to undertake numerous compliance tasks.

IMC-Agrico Company On November 8, 1994, the Regional Administrator
ratified aconsent decree betweenthe United Statesand | M C-Agrico Company
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concerning IMC’ s violations of section 301(a) of the CWA. IMC owns and
operates phosphate rock mines and associated processing facilitiesinFlorida
and Louisiana. Eight of itsmineral extraction operations located throughout
Florida and its Port Sutton Phosphate Terminal located in Tampa, Florida,
were the subject of thisreferral. The action arose out of IMC'’ s violation of
its permit effluent limits for a variety of parameters including dissolved
oxygen, suspended solids, ammonia, and phosphorous, as well as non-
reporting and stormwater violations at the various facilities-over 1,500 permit
violations total. The case was initiated following review of the facility
discharge monitoring reports and EPA and state inspections of the sites. The
consent decree settlement involved an up-front payment of $835,000 and a
$265,000 Supplemental Environmental Project (SEP). The pollution
prevention SEP involved converting IMC's scrubber discharge and intake
water systems into aclosed loop system, greatly reducing pollutionloading at
the Port Sutton facility, by April 1995.

J.T. Eaton & Company, Inc. J.T. Eaton & Company, Inc. distributed and
sold at least 13 unregistered pesticides (mostly rodenticides). These
unregistered pesticides resulted from varying the form of the rodent bait and
the packaging of severa of Eaton’s registered products (e.g., registered as a
bulk product) but sold in ready-to-use place packs. The company also
distributed and sold a misbranded pesticide product and made inaccurate
clamsinadvertising for another product. A stop sale, use, or removal order
and an administrative complaint were issued simultaneoudy on March 23,
1995. The penalty assessed in the complaint was $67,500. The complaint
was settled on August 25, 1995, for $40,000.

Citizens Elevator Co., Inc. Citizens Elevator Co. repackaged and
distributed and sold the pesticide “Preview” in five gallon buckets, many
bearing piefilling labels, to at |east 24 customers, constituting the distribution
and sale of an unregistered pesticide. The complaint, issued June 30, 1994,
assessed a penalty of $108,000. In supplemental environmental projects for
the prevention of spills of pesticides and fertilizers and the safer, more
efficient storage and application of pesticidesand fertilizer. The respondent
spent $184,771. A consent agreement signed June 30, 1995, settled the case
for $8,400.

NitrogenProducts, Inc. On September 25, 1995, ajoint stipul ation and order
of dismissal was filed in the United States District Court for the Eastern
District of Arkansas. Nitrogen Products, Inc. (NPI), agreed to pay a civil
penalty of $243,600 to the United States for violations of the Clean Air Act,
and Subparts A and R of 40 CFR Part 61. The foreign parent corporation,
Internationale Nederlanden Bank, N.V., acquired the facility through
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foreclosure and expended over $2 millionto cover the phosphogypsum stack
and regrade.

Micro Chemical, Inc. The illegal transportation of hazardous waste by a
Louisana pesticide formulation company, Micro Chemical, Inc., to an
unpermitted disposal facility inviolationof RCRA resulted ina$500,000fine,

five years of probation, and compliance with corrective action measures
contained in a corrective action administrative order on consent. In March
1990, Micro Chemical transported 100 cubic yards of hazardous waste from
itsfacility to afield in Baskin, Louisiana-alocationthat did not have aRCRA

permit. After its discovery, it was removed under the Louisiana Department
of Agriculture’s guidance. Micro Chemical has taken measures to stabilize
and prevent the spread of pesticide contamination from the Micro Chemical

facility site, asrequired by a RCRA 3008(h) corrective action administrative
order onconsent. Theorder will resultintheremoval of all contaminated soil

at the site, and the remediation of all off-site contamination that has migrated
into a drainage basin located adjacent to the site.

Chempace Cor por ation On September 26, 1996, RegionV PTESfiled acivil
administrative complaint against Chempace corporation of Toledo, Ohio
alleging 99 counts for the distribution or sale of unregistered and misbranded
pesticides, and pesticide productionin unregistered establishments. Thetotal
proposed penaty inthe complaint is $200,000. The caseissignificant in that
Chempace had, previous to the complaint, canceled all of the company’s
pesticide product registrations pursuant to section 4 of FIFRA, aswell astheir
establishment registration pursuant to section 7. However, the company
continued to produce and sell those canceled pesticides inafacility that was
not registered.

Northrup King Co. On September 30, 1996, asaresult of aFIFRA inspection
conducted by RegionV onMarch27-28, 1996, RegionV issued a FIFRA civil
complaint to Northrup King Co. of Golden Valley, Minnesota. The pesticide
involved inthe caseisagenetically engineered corn seed that protects against
the corn borer. Because this case is the first FIFRA complaint involving a
genetically engineered pesticide, the case is nationally significant. The
complaint alleged 21 counts of sale and distribution of an unregistered
pesticide, 21 counts for failure to file a Notice of Arrival for pesticide
imports, and 8 counts of pesticide production in unregistered establishments,
for a total proposed penalty of $206,500. A consent agreement and consent
order was filed ssimultaneously with, and in resolution of the complaint. The
respondent agreed to pay $165,200, which is the largest penalty collected by
Region V under FIFRA.

Micro Chemical. Micro Chemical is a pesticide formulating, mixing, and
packagingfacility 3,000 feet up gradient of the Winnsboro’ sgroundwater well
complex. InMarch 1990, arelease from thefacility wasreported by acitizen.
Investigations revealed that the company had attempted to dump 100 cubic
yards of pesticide contaminated soil offsite. Peopleliving near the dump site
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became ill from the fumes and the state ordered the soil to be returned to
Micro Chemical. Ultimately a criminal case was initiated for the midnight
dumping. Other storage violations detected were the subject of an
administrative complaint issued in September 1992. A RCRA 3008(h) order
on consent was entered into on September 1994 to remediate the site. In
resolving the September 1992 complaint, afina order was issued on March
28, 1996. Micro Chemical agreed to pay a penalty of $25,000 and agreed to
fund a SEP valued at $25,000. The SEP established collection events for
household waste and waste pesticides in the Franklin Parish area. During
FY 96, the SEP enabled about 100 tons of waste to be collected and properly
disposed.

Terralndustries, Inc. Attherequest of the Chemical Emergency Prevention
and Preparedness Office (CEPPO), and in accordance with section 112(r) of
the CAA, EPA released the results of its investigation into the cause of an
explosion of the ammonium nitrate plant at this nitrogen fertilizer
manufacturing facility. The report released in January 1996 identifies
numerous unsafe operating proceduresat the plant as contributing factorsto the
explosion, and recommends certain standard operating procedures which
would help prevent similar occurrences at ammonium nitrate production
facilities.

The Terraexplosion occurred on December 13, 1994, killing four individuals
and injuring 18 others. It also resulted intherelease of approximately 5,700
tons of anhydrous ammonia to the air and approximately 25,000 gallons of
nitric acid to theground and required evacuation over atwo-state area of over
2,500 persons from their homes.

In a subsequent action, an administrative civil complaint alleging violations
of EPCRA sections 213 and 313, and section 8(a) of TSCA, wasfiled citing
that Terra International failed to submit Toxic Release Inventory (TRI)
information to EPA in atimely manner, and data submitted to EPA by Terra
failed to include releases of more than 17 million pounds of toxic chemicals
to the environment on-site.

Pfizer/AgrEvo Reporting of unreasonable adverse effects information is
required under FIFRA section 6(a)(2), and failure to submit such reports has
resulted in a $192,000 settlement involving AgrEvo Environmental Health,
Inc. and Pfizer, Inc. Thecasearosein early 1994 after an individual reported
disabling neurological symptoms and chemical sensitivity after using RID
products to kill lice. The ensuing EPA investigation revealed numerous
additional unreported incidents involving RID which is manufactured by
AgrEvo and distributed by Pfizer. EPA amended the complaint charging 24
counts against each company. FIFRA 6(a)(2) requires pesticideregistrantsto
submit to EPA any additional information (beyond that submitted in the
pesticide registration process) that they have regarding unreasonabl e adverse
effects of thelr pesti cidesonhumanhealth or theenvironment. Theinformation
isused by the Agency inthe determination of risks associated with pesticides.
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Rohm and Haas Company This complaint cited Rohm and Haas for 66
violations under FIFRA section 12(a)(1)(c), for the distribution or sale of a
registered pesticide the composition of which differed from the composition
as described in its registration under FIFRA section 3. EPA registers
pesticides based upon the accurate assessment of components used in the
manufacture of the product. Use of an unapproved formula can lead to
production of a pesticidefor whichno assessment of risk has been determined
or result in unknown synergistic effects. Following settlement negotiations,
and inaccordance with the FIFRA Enforcement ResponsePolicy, the original
penalty of $330,000 was reduced to $118,800, based on a 20% reduction to
the gravity level, a 40% reduction for immediate self-disclosure, mitigation,
and corrective actions, and a 15% reduction for good attitude, cooperation,
and efforts to comply with FIFRA.

VI11.C.2. Supplementary Environmental Projects (SEPS)

SEPs are compliance agreements that reduce a facility’s non-compliance
penalty in return for an environmental project that exceeds the vaue of the
reduction. Often, these projects fund pollution prevention activities that can
reducethefuturepollutant loadings of afacility. Information on SEP casescan
be accessed viathe Internet at http://es.epa.gov/oecal/sep.
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VIIl. COMPLIANCE ASSURANCE ACTIVITIESAND INITIATIVES

This section highlights the activities undertaken by this industry sector and
public agencies to voluntarily improve the sector's environmental
performance. These activities include those initiated independently by
industrial trade associations. In this section, the notebook also contains a
listing and description of national and regional trade associations.

VIII.A. Sector-Related Environmental Programsand Activities
National Agricultural Compliance Assistance Center (Ag Center)

EPA's Office of Compliance, with the support from the United States
Department of Agriculture (USDA), developed EPA’s National Agriculture
Compliance Assistance Center (Ag Center). The Ag Center offers
comprehensive, easy-to-understand information about approaches to
compliance that are both environmentally protective and agriculturally sound.

The Ag Center focuses on providing information about EPA’s own
requirements. In doing so, the center relies heavily on existing sources of
agricultural informationand established di stribution channels. Educational and
technical informationon agricultural productionis provided by the USDA and
other agencies, but assistance in complying with environmenta requirements
has not traditionally been as readily available. The Ag Center is currently
working with USDA and other federal and state agencies to provide the
agricultural community, including regional and state regulatory agencies, with
adefinitivesourcefor federal environmental compliance information. TheAg
Center offersinformation on avariety of topics, including the following:

Pesticides

Animal waste management
Emergency planning and response
Groundwater and surface water
Tanks/ containment

Solid / hazardous waste

Through a toll-free telephone number and a website that is regularly updated and
expanded, the Ag Center offers avariety of resources including:

. current news, compliancepoliciesand guidelines, pollution prevention
information, sources of additional information and expertise, and
summaries of regulatory initiatives and requirements

. user-friendly material s that consolidate informationabout compliance
requirements, pollution prevention, and technical assi stanceresources
for use by regional and state assistance and educational programs,
trade associations, businesses, citizens, and local governments
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. agriculture-related information on reducing pollution and using the
latest pollution prevention methods and technologies

. information on ways to reduce the costs of meeting environmental
requirements, including identification of barriersto compliance

The Ag Center's toll-free number is 1-888-663-2155 and the website address is:
http://es.epa.gov/oecalag/

National Pesticide Information Retrieval System (NPIRS)

Purdue University hasdevel oped acollection of databasesthrough their Center
for Environmental and Regulatory Information Systems, one of which is the
National Pesticide Information Retrieval Sysem. NPIRSisacollection of six
databases related to pesticides, including product registration document
information, data submitter information, residue tolerances, fact sheets,
materia safety data sheets, and the daily federal register. Full search access
to the NPIRS databases is by annual subscription.

Association of American Plant Food Control Officials (AAPFCO) Label Recommendations

The AAPFCO is considering a set of recommendations issued by atask force
of fertilizer producers and state officials. These recommendations call for
labeling and standardsfor non-nutrient constituents infertilizer and directions
that will allow users to apply fertilizers at a rate that will not exceed these
gandards. One proposed addition to labels is to list all raw materials,
including recycled wastes; however, the concentration of these materialswill
not be required (ARA, 1997).

Agricultural Research Institute

ARI wasfounded in 1951 as apart of the National Academy of Sciences, then
incorporated separately in 1973. ARI anayzes agricultural problems and
promotes research by its members to solve them. ARI publishes annual
meeting minutes, adirectory, books, pamphlets, and newd etters.

National Association of Sate Departments of Agriculture (NASDA)

NASDA was foundedin 1916 by directorsof state and territorial departments
of agricultureto coordinate policies, procedures, laws, and activitiesbetween
the states and federal agencies and Congress. NASDA conducts research,
holds a trade show, and distributes several bulletins, newsletters, and
directories.

ChemAlliance

EPA’s Office of Compliance developed ChemAlliance, a new Compliance
Assistance Center for the chemical industry. Amongits featuresis anexciting
“expert help,” which offers an interactive guide to finding compliance
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resources specific to a user’s needs. Take a “virtual plant tour” to find out
which regulations apply to your company’s operations by clicking on a
detailed chemical plant illustration. ChemAlliance can be reached at
1-800-672-6048; its web siteis located at . http://www.chemalliance.org,

VI11.B. EPA Voluntary Programs
Pesticide Environmental Stewardship Program (PESP)

The Pesticide Environmental Stewardship Program (PESP) isabroad effort by EPA,
USDA, and the FDA to reduce pesticide use and risk in both agriculture and
nonagricultural settings. In September 1993, the three agencies announced a federal
commitment to two major goals. 1) developing specific use/risk reduction strategies
thatincluderelianceonbiological pesticides and other approachesto pest control that
are thought to be safer than traditional chemical methods, and 2) by the year 2000,
having 75 percent of United States agricultural acreage adopt integrated pest
management programs.

A key part of the PESP is the public/private partnership which began when EPA,
USDA, and FDA announced the partnership and more than 20 private organizations
signed on as charter members. All organizations with a commitment to pesticide
use/risk reduction are eligible to jointhe PESP, either as Partners or Supporters. The
PESP program has 35 partners. Together, these partners represent at least 45,000
pesticide users. The program has agoa of adding 35 new partners per year.

33/50 Program

The 33/50 Program is a ground breaking program that has focused on reducing
pollutionfromseventeen high-priority chemical s through voluntary partnershipswith
industry. Theprogram’ snamestemsfromitsgoals: a33% reductionintoxic releases
by 1992, and a 50% reduction by 1995, against a baseline of 1.5 billion pounds of
releases and transfersin 1988. The results have been impressive: 1,300 companies
have joined the 33/50 Program (representing over 6,000 facilities) and have reached
the national targetsayear ahead of schedule. The 33% goal wasreached in 1991, and
the 50% goal -- areduction of 745 million pounds of toxic wastes -- was reached in
1994. The 33/50 Program can provide case studies on many of the corporate
accomplishments in reducing waste (Contact 33/50 ProgramDirector David Sarokin
-- 202-260-6396).

Table 30 lists those companies participating in the 33/50 program that reported the
SIC codes 2873, 2874, 2875, and 2879 to TRI. Some of the companies shown also
listed facilities that are not producing agricultural chemicals. Thenumber of facilities
within each company that are participating in the 33/50 program and that report SIC
codes 2873, 2874, 2875, and 2879 is shown. Where available and quantifiable
against 1988 releases and transfers, each company’s 33/50 goals for 1995 and the
actual total releases and transfers and percent reduction between 1988 and 1995 are
presented. Eleven of the seventeen target chemicas were reported to TRI by
agricultural chemical facilitiesin 1995.
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Table 30 shows that 24 companies comprised of 78 facilities reporting SIC 287
participated in the 33/50 program. For those companies shown with more than one
agricultural chemical facility, all facilities may not have participated in 33/50. The
33/50 goals shown for companies with multiplefacilities, however, were company-
wide, potentially aggregating more than one facility and facilities not carrying out
agricultural chemical operations. In addition to company-wide goals, individual
facilities within a company may have had their own 33/50 goals or may have been
specifically listed as not participating inthe 33/50 program. Sincethe actual percent
reductions showninthelast column apply to only the companies’ agricultura chemical
facilities, direct comparisons to those company goal sincorporating non-agricultural
chemical facilitiesor excluding certainfacilitiesmay notbepossible. Forinformation
on specific facilities participating in 33/50, contact David Sarokin (202-260-6907)
at the 33/50 Program Office.

Sector Notebook Project 168 September 2000



Agricultural Chemical Industry Activitiesand I nitiatives

Table 30: Fertilizer, Pesticide, and Agricultural Chemical Industry Participation in the 33/50
Program

Parent Company Company-Owned Company- Wide 1988 TRI Releasss 1995 TRI Releasss % of Change

(Headquarters Location) Fecilities Reporting % Reduction Goal* and Transfers of and Transfers of per Fecility
33/50 Chemicds (1988 to 1995) 33/50 Chemicds 33/50 Chemicds (1988-1995)

(pounds)? (pounds)?

AMERICAN HOME PRODUCTS CORP. 2 49 47,950 73876 -54

MADISON, NJ

ARCADIAN CORP. 6 0 4,340 10,127 -133

MEMPHIS, TN

BAY ZINC CO. INC. 1 50 77,250 252 100

MOXEE CITY, WA

CHEM-TECH LTD. 1 90 800 0 100

DESMOINES, IA

CHEVRON CORP. 3 50 8,746 0 100

SAN FRANCISCO, CA

CONAGRA INC. 6 8 17,086 5,238 69

OMAHA, NE

E.l. DU PONT DENEMOURS & CO 2 50 144,412 440,370 -205

WILMINGTON, DE

ELF AQUITAINE INC. 1 49 3,068 0 100

NEW YORK, NY

FIRST MISSISSIPPI CORP. 7 0 701,144 214334 69

JACKSON, MS

FMC CORPORATION 5 50 6,190 2,339 62

CHICAGO, IL

GLAXOWELLCOME INC. 1 37 1,125 0 100

RESEARCH TRIANGLE PARK, NC

GOWAN COMPANY 1 0 0 2,207

YUMA, AZ

IMC FERTILIZER GROUPINC. 7 0 56,350 51,548 9

NORTHBROOK, IL

ISK AMERICASINC. 2 50 884,412 726,713 18

ATLANTA, GA

LAROCHE HOLDINGSINC. 1 0 17,590 0 100

ATLANTA, GA

MALLINCKRODT GROUPINC. 1 44 0 0

SAINT LOUIS MO

MILESINC. 1 38 39,822 6,650 83

PITTSBURGH, PA

MONSANTO COMPANY 1 23 0 1,260

SAINT LOUIS, MO

RHONE-POULENC INC. 21 50 3,128,263 1,392,117 55

MONMOUTH JUNCTION, NJ

SC JOHNSON & SON INC. 1 50 19,086 20,096 -5

RACINE, WI

SANDOZ CORPORATION 3 50 207,086 87,000 58

NEW YORK, NY

TALLEY INDUSTRIES 1 0 8,243 2,289 2

PHOENIX, AZ

UNIVERSAL COOPERATIVESINC. 1 70 17,750 1,265 93

MINNEAPOLIS, MN

UNOCAL CORPORATION 2 50 0 9

LOSANGELES CA

Total 78 5,390,713 3,037,690 44

Source: United States EPA 33/50 Program Office, 1997.

1 Company-Wide Reduction Goals aggregate al company-owned fadilities which may include fadilities not producing agricultura chemicals.
2 Reeasesand Trandfers are from fadilities only. 1995 33/50 TRI datawere not available a time of publication.

* = Reduction god not quantifiadble againgt 1988 TRl data. ~ ** = Usereduction god only. *** = No numeric reduction god.
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Project XL

Project XL wasinitiated in March 1995 as a part of President Clinton’s Reinventing
Environmental Regulation initiative. The projects seek to achieve cost effective
environmental benefits by providing participants regul atory flexibility onthe condition
that they produce greater environmental benefits. EPA and program participants will
negotiate and sign a Final Project Agreement, detailing specific environmental
objectives that the regulated entity shall satisfy. EPA will provide regulatory
flexibility as an incentive for the participants superior environmental performance.
Parti cipants are encouraged to seek stakeholder support from local governments,
businesses, and environmental groups.

There have been at least two Project XL proposals relating to fertilizer
production, however both of these have been either rejected or withdrawn.
PCSNitrogen(formerly ArcadianFertilizer) had proposed to reuse stockpiled
phosphogypsumasaningredient ina soil enhancer. Another proposal by Dow
Chemical Company in Louisianawas to trade off equipment leak reductions
for relief from some emissions control, monitoring, reporting and record-
keeping requirements.

EPA hopes to implement fifty pilot projects in four categories, including
industrial facilities, communities, and government facilitiesregulated by EPA.
Applications will be accepted on arolling basis. For additional information
regarding XL projects, including application procedures and criteria, see the
May 23, 1995 Federal Register Notice. (Contact: Fax-on-Demand Hotline
202-260-8590, Web: http://www.epa.gov/ProjectX L, or Christopher Knopes
at EPA’s Office of Policy, Planning and Evaluation 202-260-9298)

Climate Wise Program

EPA’SENERGY STAR Buildings Programisavoluntary, profit-based program designed
to improve the energy-efficiency in commercial and industrial buildings. Expanding
the successful GreenLights Program, ENERGY STAR Buildings was launched in 1995.
Thisprogramreliesonab-stage strategy designed to maximize energy savings thereby
lowering energy bills, improving occupant comfort, and preventing pollution-- all at
the same time. If implemented in every commercial and industrial building in the
United States, ENERGY STAR Buildings could cut the nation’ senergy bill by upto $25
billion and prevent up to 35% of carbon dioxide emissions. (Thisis equivaent to
taking 60 million cars of the road). ENERGY STAR Buildings participants include
corporations, small and medium sized businesses, local, federal and date
governments; non-profit groups, schools; universities; and health care facilities. EPA
providestechnical and non-technical support including software, workshops, manuals,
communicationtools, and an information hotline. EPA’s Office of Air and Radiation
manages the operation of the ENERGY STAR Buildings Program. (Contact: Green
Light/Energy Star Hotlineat 1-888-STAR-Y ESor MariaTikoff Vargas, EPA Program
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Director at 202-233-9178 or visit the ENERGY STAR Buildings Program website at
http://www.epa.gov/appdstar/buildings/)

Green Lights Program

EPA’s Green Lights programwas initiated in 1991 and has the goal of preventing
pollution by encouraging United States institutions to use energy-efficient lighting
technologies. The program saves money for businesses and organizations and creates
a cleaner environment by reducing pollutants released into the atmosphere. The
program has over 2,345 participants which include major corporations, small and
medium sized businesses, federal, state and local governments, non-profit groups,
schools, universities, and health carefacilities. Each participant isrequired to survey
their facilities and upgrade lighting wherever it is profitable. As of March 1997,
participants had lowered their electric bills by $289 millionannually. EPA provides
technical assistance to the participants through a decision support software package,
workshops and manuals, and an information hotline. EPA’s Office of Air and
Radiation is responsible for operating the Green Lights Program. (Contact: Green
Light/Energy Star Hotline at 1-888-STARY ES or MariaTikoff Vargar, EPA Program
Director, at 202-233-9178)

WasteWi$e Program

The WasteWi$e Program was started in 1994 by EPA’ s Office of Solid Waste and
Emergency Response. The program is aimed at reducing municipal solid wastes by
promoting waste prevention, recycling collection and the manufacturing and purchase
of recycled products. Asof 1997, the program had about 500 compani es as members,
one third of whom are Fortune 1000 corporations. Members agree to identify and
implement actions to reduce their solid wastes setting waste reduction goals and
providing EPA with yearly progress reports. To member companies, EPA, in turn,
providestechnical ass stance, publications, networking opportunities, and national and
regional recognition. (Contact: WasteWi$e Hotline at 1-800-372-9473 or Joanne
Oxley, EPA Program Manager, 703-308-0199)

NICE?

The United States Department of Energy is administering a grant program called The
National Industrial Competitiveness through Energy, Environment, and Economics
(NICE®). By providing grantsof up to 45 percent of thetotal project cost, the program
encouragesindustry to reduceindustrial waste at its source and become more energy-
efficient and cost-competitive through waste minimizationefforts. Grantsare used by
industry to design, test, and demonstrate new processes and/or equipment with the
potentia to reduce pollutionand increase energy efficiency. The program is open to
all industries; however, priority is given to proposals from participantsin the forest
products, chemicals, petroleum refining, steel, aluminum, metal casting and glass
manufacturing sectors. (Contact: http//www.oit.doe.gov/access nice3, Chris Sifri,
DOE, 303-275-4723 or Eric Hass, DOE, 303-275-4728)
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Design for the Environment (DfE)

DfE isworking with several industriesto identify cost-effective pollution prevention
strategies that reduce risks to workers and the environment. DfE helps businesses
compareand eval uate the performance, cost, pollution preventionbenefits, and human
health and environmental risks associated with existing and alternative technol ogies.
The goa of these projects is to encourage businesses to consider and use cleaner
products, processes, and technologies. For more information about the DfE Program,
call (202) 260-1678. To obtain copies of DfE materials or for general information
about DfE, contact EPA’s Pollution Prevention Information Clearinghouse at (202)
260-1023 or visit the DfE Website at http://es.inel.gov/dfe.

VI11.C. Trade Association/Industry Sponsored Activity
VIII.C.1. State Advisory Groups

Association of American Pesticide Control Officials (AAPCO)
P.O. Box 1249 Members: 55
Hardwick, VT 05843 Staff: 1
Phone: 802-472-6956

Fax: 802-472-6957

E-mail: aapco@plainfield.bypass.com

Formed in 1947, the Association of American Pesticide Control Officials
(AAPCO) consists of state and federal pesticide regulatory officials. All
federal and provincial Canadian officials, officias of all North American
countries involved with the regulation of pesticides may be members of
AAPCO as well. AAPCO holds meetings twice a year and publishes an
annua handbook that containsuniform policiesand model pesticidelegidation
that the association has adopted.

AAPCO ams to promote uniformand effective Sate legislation and pesticide
regulatory programs. Its other objectives are to develop inspection
procedures, to promote labeling and safe use of pesticides, to provide
opportunities for membersto exchange information, and to work with industry
to promote the usefulness and effectiveness of pesticide products.

State FIFRA Issues Research and Evaluation Group (SFIREG)

P.O. Box 1249 Members:

Hardwick, VT 05843 10 state representatives
Phone: 802-472-6956

Fax: 802-472-6957

E-mail: aapco@plainfield.bypass.com

The State FIFRA 1ssues Research and Evaluation Group evolved in 1978 out
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of a cooperative agreement betweenthe EPA’ s Office of Pesticide Programs
(OPP) and the Associati on of American Pesticide Control Officials(AAPCO).
SFIREG is an independent but related body of AAPCO that provides state
comments to the Office of Pesticide Programs on issues relating to the
manufacture, use and disposal of pesticides. Its membershipiscomprised of
ten state representatives, who represent and are selected by the statesineach
of the ten EPA Regions.
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VIII1.C.2. Trade Associations

Association of American Plant Food Control Officials (AAPFCO)
University of Kentucky Members: 200
Division of Regulatory Services
103 Regional Services Building
Lexington, KY 40546-0275
Phone: 606-257-2668
606-257-2970
Fax: 606-257-7351

The AAPFCO is an organization of state fertilizer control officials fromthe
United States and Canada who are involved inthe administration of fertilizer
regulations and laws. The AAPFCO’s purpose is to achieve uniformity
throughout their membership with regards to promoting effective legidation,
adequate sampling, accurate labeling, and safe use of fertilizers, as well asto
study and discuss relevant issues.

Agricultural Retailers Association (ARA)

11701 Borman Dr., Ste. 110 Members:1,100
St Louis, MO 63146 Staff: 17
Phone: 800-844-4900

Fax: 314-567-6808

The Agricultural Retailers Association was founded in 1954 and is made up
of deal ers, manufacturers, and suppliers of fluid fertilizers and agrichemicals,
aswell as equipment manufacturers, retail affiliations, and state association
affiliates. ARA was formerly known as the National Nitrogen Solutions
Association. Their publicationsinclude Agricultural Retailers Association-
Membership Directory and Buyer’s Guide (annual), Connections, a
bimonthly newdetter, and the Fluid Fertilizer Manual.

Fertilizer Industry Round Table (FIRT)

5234 Glen Arm Rd. Nonmembership
Glen Arm, MD 21057

Phone: 410-592-6271

Fax: 410-592-5796

The Fertilizer Industry Round Table was founded in 1951. Participants
include production, technical, and research personnel inthefertilizer industry.
FIRT acts as a forum for discussion of technical and production problems.
They hold an annua meeting and publish the proceedings.
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The Fertilizer Institute (TFI)

501 2nd St., NE Members. 300
Washington, DC 20002 Staff: 22
Phone: 202-675-8250

Fax: 202-544-8123

The Fertilizer Ingtitute was founded in 1970 and now has 48 affiliated groups.
Members include producers, manufacturers, retailers, trading firms, and
equipment manufacturers. TFl represents members in various legislative,
educational, and technical areas, and providesinformationand public relations
programs. Publicationsinclude: Directory of Fertilizer References, annual;
Fertilizer Facts and Figures, annua; Fertilizer Institute--Action Letter,
monthly; Fertilizer Record, periodic.

Chemical Manufacturers Association (CMA)

1300 Wilson Blvd. Members: 185
Arlington, VA 22209 Staff: 280
Phone: 703-741-5000

Fax: 703-741-6000

The Chemical Manufacturers Association was founded in 1872 and now has
abudget of $36 million. CMA conducts advocacy and administers research
areas of broad importto chemical manufacturing, such as pollution prevention
and other special research programs. CMA also conducts committee studies,
operates the Chemical Emergency Center (CHEMTREC) for guidance to
emergency service on handling emergencies involving chemicas and the
Chemical Reference Center which offers health and safety information about
chemicals to the public. Publications include semi-monthly newsletters,
ChemEcology and CMA News, and the CMA Directory and User’s Guide.

Chemical Speciaties Manufacturers Association (CSMA)
1913 Eye St., NW Members: 425
Washington, DC 20006 Staff: 31

Phone: 202-872-8110

Fax: 202-872-8114

The Chemical SpecialtiesManufacturers A ssociationwasfoundedin1914and
is made up of manufacturers, marketers, formulators, and suppliers of
household, industrial, and personal care chemical specialty products such as
pesticides, cleaning products, disinfectants, sanitizers, and polishes. CSMA
serves as a liaison to federal and state agencies and public representatives,
provides information and sponsors seminars on governmental activities and
scientific developments.
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American Crop Protection Association (ACPA)
1156 15th St., NW, Ste. 400 Members: 82
Washington, DC 20005 Staff: 29
Phone: 202-296-1585

Fax: 202-463-0474

The American Crop Protection Associ ation was founded in 1933 and now has
abudget of $7 million. Membersinclude companiesinvolvedin producing or
formulating agricultural chemical products including agricultural fumigants,
agricultural scalicides, chemical plant sprays and dusts, defoliants, soil
disinfectants, weed killers, and others. It is comprised of legidative,
regul atory and science departments and publishesaperiodic bulletin, manuas,
Growing Possibilities, quarterly, and This Week and Next, weekly.

Western Crop Protection Association (WCPA)
3835 N. Freeway Blvd. Ste. 140 Members: 170
Sacramento, CA 95834 Staff: 6
Phone: 916-568-3660

Fax: 916-565-0113

The WCPA is a regiona organization of manufacturers, formulators,
distributors, and dealers of basic pesticide chemicals and suppliers of
solvents, diluents, emulsifiers, and containers. They are affiliated with the
American Crop Protection Association. They publish several bulletins and
periodicals.

National Pest Control Association (NPCA)

8100 Oak St. Members: 2,300
Dunn Loring, VA 22027 Staff: 21

Phone: 703-573-8330

Fax: 703-573-4116

The National Pest Control Association was founded in 1933 and now has a
budget of $2.8 million. Members include companies engaged in control of
insects, rodents, birds, and other pests. NPCA provides advisory serviceson
control procedures, new products, and safety and business administration
practices. NPCA sponsors research at several universities, furnishes,
technical information and advice to standards and code writing groups, and
maintains anextensivelibrary onpests. NPCA publishesmany titlesincluding
manuals, newsletters, membership guides, technical releases, and reports.

International Fertilizer Development Center (IFDC)
PO Box 2040 Muscle Shoals,
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AL 35662 Nonmembership
Phone: 205-381-6600 Staff: 180
Fax: 205-381-7408

The Internationa Fertilizer Development Center was founded in 1974 and
includes participants such as scientists, engineers, economists and specialists
in market research and devel opment and communications. |IFDC usesa$13.5
million budget to try to alleviate world hunger by increasing agricultural
production in the tropics and subtropics through development of improved
fertilizers. IFDC sponsors and conducts studies in fertilizer efficiencies and
offers courses on fertilizer production, environmental issues, and crop
sustainability. They maintain greenhouses and laboratories, and publish
severa periodicals and manuals.

United Products Formulators and Distributors Association(UPFDA)
1 Executive Concourse No. 103 Members: 102

Duluth, GA 30136 Staff: 1

Phone: 404-623-8721

Fax: 404-623-1714

The United Products Formulators and Distributors Association was founded
in 1968 and is made up of companies engaged in formulating and distributing
pesticide products. The UPFDA works to solve problems of member
companiesand promote sound and beneficial |egislationand to cooperate with
alied industries.

North American Horticultural Supply Association (NAHSA)
1790 Arch St. Members: 135
Philadelphia, PA 19103 Staff: 3

Phone: 215-564-3484

Fax: 215-564-2175

The North American Horticultural Supply Association was founded in 1988
and represents horticultural suppliessuchasgreenhousebuilding materialsand
supplies, pesticides, and fertilizers. The NAHSA works to strengthen and
enhancethe rel ati onshi p between manufacturersand distributorsand promotes
distributioninthe market. They publish aquarterly newsd etter, NAHSANews,
and an annua Industry Calendar.

American Agricultural Economics Association (AAEA)
1110 Buckeye Ave. Members: 4,500
Ames, |A 50010-8063 Steff: 6

Phone: 515-233-3202

Fax: 515-233-3101
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The American Agricultura Economics Association, founded in 1910, is a
professional society of state, federal, and industrial agricultural economists,
teachers, and extension workers. The AAEA works to further knowledge of
agricultural economics through scientific research, instruction, publications,
meetings, and other activities. They publish a bimonthly newsletter, a semi-
bimonthly American Jour nal of Agricultural Economics, aquarterly magazine
Choices, and abiennial Handbook Directory.

Institute for Agriculture and Trade Policy (IATP)
1313 5th St., SE, No. 303

Minneapolis, MN 55414

Phone: 612-379-5980

Fax: 612-379-5982

The IATP was founded in 1986 and has an annua budget of $1.15 million.
They maintain a speakers bureau and conduct research programs on trade
agriculture, global institutions, North-South relations, and the Third World.
They publish several periodical bulletins.

California Fertilizers Association (CFA)
17001 St., Ste. 130

Sacramento, CA 95814

Phone: 916-441-1584

Fax: 916-441-2569

The CFA represents fertilizer manufacturers, distributors, wholesalers, and
retail dealersthat sell products within California. They maintainalegislative
hotline and publish studies and handbooks on issues pertaining to fertilizers.
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American Society of Agronomy (ASA)

677 S. Segoe Rd. Members: 12,500
Madison, WI 53711 Staff: 30

Phone: 608-273-8080

Fax: (608) 273-2021

The ASA was founded in 1907 and presently operates on a budget of 2.5
milliondollars per year. ASA isaprofessional society of plant breeders, soil
scientists, chemists, educators, technicians, and other concerned with crop
production and soil management. ASA sponsors fellowship programs and
provides placement service. ASA publishes annual, bimonthly, and monthly
periodicals as well as special publications.

Potash and Phosphate Ingtitute (PP1)

655 Engineering Drive No. 110 Members: 14
Norcross, GA 30092 Staff: 30
Phone: 770-447-0335

Fax: 770-448-0439

PPI supports scientific research inthe areas of soil fertility, soil testing, plant
analysis, and tissue testing. PPl participatesin farmers meetings, workshops,
and training courses and publish a quarterly magazine, Better Crops with
Plant Food.
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IX. CONTACTS/ACKNOWLEDGMENTSRESOURCE MATERIALS
For further information on sel ected topics withinthe Fertilizer, Pesticide, and Agricultural Chemical
Industry, alist of contacts and publications are provided below.

Contacts®
Name Organization Telephone Subject
Michelle C. EPA, Office of Enforcement and 202 564-4153 | Notebook Contact
Yaras Compliance Assurance (OECA),
Agriculture and Ecosystems Division,
Agriculture Branch
Arty Williams EPA, Office of Prevention, Pesticides 703 305-5239 | Ground Water Pesticide
and Toxic Substances (OPPT) Management Plan Rule
Jean Frane EPA, OPPT 703 305-5944 | Food Quality Protection Act
Paul Parsons EPA, OPPT 703 308-9073 | FIFRA Data Requirements
David Stangel EPA, OECA 202 564-4162 | Stored or Suspended
Pesticides; Good L aboratory
Practice Standards,
Pesticide Management and
Disposal
Joseph Hogue EPA, OPPT 703 308-9072 | FIFRA
Restricted Use
Classifications
Robert McNally EPA, OPPT 703 308-8085 | FIFRA Pesticide Tolerances
Joseph Nevola EPA, OPPT 703 308-8037 | FIFRA Pesticide Tolerances
Ellen Kramer EPA, OPPT 703 305-6475 | FIFRA Pesticide Tolerances
Carol Peterson EPA, OPPT 703 305-6598 | FIFRA Tolerance Fee
Structure
Robert A. Forrest | EPA, OPPT 703 308-9376 | FIFRA Exemptions
Nancy Fitz EPA, OPPT 703 305-7385 | FIFRA Pesticide
Management and Disposal
Cathleen Barnes | EPA, OPPT 703 305-7101 | FIFRA Prior Informed
Consent
John MacDonald | EPA, OPPT 703 305-7370 | Certification and Training
Kevin Keaney EPA, OPPT 703 305-5557 | FIFRA Worker Protection

Standards

& Many of the contacts listed above have provided valuable information and comments during the devel opment of
this document. EPA appreciates this support and acknowledges that the individual s listed do not necessarily
endorse al statements made within this notebook.
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The following people received a draft copy of this Sector Notebook and may have provided
comments.

Name Organization Telephone

Paul Bangser EPA, Office of General Counsel, Water Division 202 260-7630

Philip J. Ross EPA, Office of General Counsel, Pesticides and Toxic 202 260-0779
Substances Division

Don Olson, Chief EPA, Industrial Branch, OECA, Office of Regulatory 202 564-5558
Enforcement, Water Enforcement Division

Jon Jacobs EPA, OECA, Office of Regulatory Enforcement, Case 202 564-4037
Development, Policy and Enforcement Branch -Eastern
Regions, Toxics and Pesticides Enforcement Division

Jerry Stubbs EPA, Case Development, Policy and Enforcement Branch- | 202 564-4178
Western Regions, Toxics and Pesticides Enforcement
Division, Office of Regulatory Enforcement

AnneE. Lindsay, EPA, Field and External Affairs Division 703 305-5265

Director Office of Pesticide Programs

MarciaE. Mulkey,
Director

EPA, Office of Pesticide Programs

703 305-7090

Artie Williams, EPA, Environmental Field Branch, Field and External 703 305-5239

Chief Affairs Division, Office of Pesticide Programs

Seth Heminway EPA, OC Sector Notebook Coordinator 202 564-7017

Sam Silverman EPA, Enforcement Coordinator 617 565-3443
Region 1

LauraLivingston EPA, Enforcement Coordinator 212 637-4059
Region 2

Samantha Fairchild EPA, Enforcement Coordinator 215 814-5710
Region 3

Sherri Fields EPA, Enforcement Coordinator 404 562-9684
Region 4

TinkaHyde EPA, EPA, Enforcement Coordinator 312 886-9296
Region 5

Robert Lawrence EPA, Enforcement Coordinator 214 665-6580
Region 6

Diane Cdllier EPA, Enforcement Coordinator 913 551-7459
Region 7

Mike Gaydosh EPA, Enforcement Coordinator 303 312-6773
Region 8

Jo-Ann Semones EPA, Enforcement Coordinator 415 744-1547

Region 9

Ron Kreizenbeck

EPA, Enforcement Coordinator
Region 10

206 553-1265

Edward M. White

Assistant Pesticide Administrator, Indiana State Chemist
Office, Purdue University

765 494-1587
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Dale Dubberly, Chief

Bureau of Compliance Monitoring
Florida Department of Agriculture & Consumer Services

850 488-8731

Robin Rosenbaum

Pesticide Registration Manager, Pesticide & Plant Pest
Management Division, Michigan Department of
Agriculture

517 335-6542

Buzz Vance Nebraska Department of Agriculture 402 471-6853
Donnie Dippe Assistant Commissioner, Pesticide Programs, Texas 512 463-7476
Department of Agriculture
Paul Kindinger Agricultural Retailers Association (ARA) 314 567-6655
Joel Padmore Association of American Plant Food Control Officials 919 733-7366
(AAPFCO), Food & Drug Protection Division
North Carolina Department of Agriculture
Renee Pinel California Fertilizers Association 916 441-1584
Mark Muller Institute for Agriculture and Trade Policy 612 870-3420

Rick Kirchhoff

National Association of State Departments of Agriculture
(NASDA)

202 296-9680

Robert Rosenberg

National Pest Control Association

703 573-8330

Robert E. Roberts

Executive Director
Environmental Council of States (ECOS)

202 624-3660

Diane Bateman

The Fertilizer Ingtitute (TFI)

202 675-8250

Jay Vroom

American Crop Protection Association

202 296-1585
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Section I1: Introduction to the Fertilizer, Pesticide, and Agricultural Chemical Industry

1992 Census of ManufacturersIndustry Series. Agricultural Chemicals, United States Department
of Commerce, Bureau of Census, Economics and Statistics Administration, Washington, DC, May
1995.

1987 Standard Industrial Classification Manual, Office of Management and Budget, 1987.

Aspelin, Arnold, Pesticide Industry Sales and Usage, 1994 and 1995 Mar ket Estimates, Office of
Prevention, Pesticides and Toxic Substances, USEPA, August 1997.

“Facts and Figures for the Chemical Industry,” Chemical and Engineering News, June 23, 1998.

Hodge, CharlesA. and Popovici, Neculai N., ed., Pollution Control in Fertilizer Production, Marcel
Dekker, Inc., 1994.

Hoffmeister, George. “ Fertilizers’, Kirk-Othmer Encyclopediaof Chemical Technology, 4" ed. New
York: John Wiley & Sons. 1993.

Kent, James A., ed., Riegel’s Handbook of Industrial Chemistry, Ninth edition, Van Nostrand
Reinhold, New Y ork, 1992.

Ollinger, Michael, and Fernandez-Corngjo, Jorge. Regulation, Innovation, and Market Sructure
in the United States Pesticide Industry, Economic Research Service, USDA, June 1995.

Andrilenas, Paul, and Vroomen, Harry. United States Department of Agriculture, Seven Farm Input
Industries, Fertilizer, Economic Research Service, U.S.D.A., September 1990.

Dun & Bradstreet’s Million Dollar Directory, 1997.

United Nations Environment Programme and United Nations Industrial Development Organization,
Mineral Fertilizer Production and the Environment, UNEP, Paris, 1996.

United States Environmental Protection Agency, Enforcement, Planning, Targeting & Data Division,,
FIFRA, section 7 Data System, United States EPA. 1996.

United States Environmental Protection Agency, Development Document for Best Available
Technology, Pretreatment Technol ogy, and New Sour ce Perfor mance Technol ogy for the Pesticide
Formulating, Packaging, and Repackaging Industry- Final, EPA, Office of Water, Washington, DC,
September 1996.

United States Environmental Protection Agency, Biopesticides Web Ste, Office of Pesticide
Programs, <http://www.epa.gov/oppbppdl/biopesticides/’>, August 1999.

United StatesEnvironmental Protection Agency, Compilation of Air Pollutant Emission Factor s (AP-
42), Fifth edition, EPA, Office of Air Quality Planning and Standards, Research Triangle Park, NC,
July 1993.
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United States Environmental Protection Agency, Guides to Pollution Prevention, The Pesticide
Formulating Industry, EPA, Center for Environmental Research Information, Cincinnati, February
1990.

United States Industry & Trade Outlook ‘ 98, United States Department of Commerce, International
Trade Administration, Washington, DC, 1998.

United States International Trade Commission, Industry & Trade Summary, Pesticide Productsand
Formulations, USITC Publication 2750, Office of Industries, March 1994.

Section I11: Industrial Process Description

Air and Waste Management Association, Buonicore, Anthony J. and Davis, Wayne T., ed., Air
Pollution Engineering Manual, Van Nostrand Reinhold, New Y ork, 1992.

Cremlyn, R., Pesticides, John Wiley & Sons, New Y ork, 1978.

Hargett, Norman and Pay, Ralph, “Retail Marketing of Fertilizersin the United States’ Presented at
the Fertilizer Industry Round Table, Atlanta, Georgia, 1980.

Hoffmeister, George. “Fertilizers’, Kirk-Othmer Encyclopedia of Chemical Technology, 4™ ed.
Volume 10, New Y ork: John Wiley & Sons. 1993.

Kroschwitz, Jacqueline, and Howe-Grant, Mary (eds.). “Ammonia’, Kirk-Othmer Encyclopedia of
Chemical Technology, 4" ed. Volume 2, New Y ork: John Wiley & Sons. 1992.

Hodge, CharlesA. and Popovici, Neculai N., ed., Pollution Control in Fertilizer Production, Marcel
Dekker, Inc., 1994.

Kent, James A., ed., Riegel’s Handbook of Industrial Chemistry, Ninth edition, Van Nostrand
Reinhold, New Y ork, 1992.

Korcak, R.F. “Utilization of Coal Combustion By-Products in Agriculture and Horticulture,”
Agricultural Utilization of Urban and Industrial By-Products, American Society of Agronomy,
Madison, WI, 1995.

Lewis, Richard J., Sr., ed., Hawley's Condensed Chemical Dictionary, Twelfth edition, Van
Nostrand Reinhold, New Y ork, 1993.

Manual on Fertilizer Statistics, Food and Agriculture Organization of the United Nations, Rome,
1991.

Miller, W.P. “Environmenta Considerations in Land Application of By-Product Gypsum,”
Agricultural Utilization of Urban and Industrial By-Products, American Society of Agronomy,
Madison, WI, 1995.
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Nielson, Francis T., Manual of Fertilizer Processing, Marcel Dekker, Inc., New Y ork, 1987.

The Fertilizer Institute (TFl), comments submitted by Jm Skillen onadraft of this Sector Notebook,
September 1999.

United Nations Environment Programme, Mineral Fertilizer Production and the Environment,
Technical Report N.26, United Nations Industrial Development Organization, 1996.

United States Environmental Protection Agency, Compilation of Air Pollutant Emission Factor s (AP-
42), Fifth edition, EPA, Office of Air Quality Planning and Standards, Research Triangle Park, NC,
July 1993a.

United States Environmental Protection Agency, Development Document for Best Available
Technology, Pretreatment Technol ogy, and New Sour ce Perfor mance Technol ogy for the Pesticide
Formulating, Packaging, and Repackaging Industry- Final, EPA, Office of Water, Washington, DC,
September 1996.

United States Environmenta Protection Agency, Development Document for Effluent Limitations
Guidelines and New Source Performance Standards for the Basic Fertilizer Chemicals Segment
of the Fertilizer Manufacturing Point Source Category, EPA, Office of Air and Water Programs,
Washington, DC, March 1974.

United States Environmental Protection Agency, Guides to Pollution Prevention, The Pesticide
Formulating Industry, Risk Reduction Engineering Laboratory and Center for Environmental
Research Information, Office of Research and Development, February 1990.

United StatesEnvironmental Protection Agency, Pesticide Industry Salesand Usage, 1994 and 1995
Market Estimates, Office of Prevention, Pesticides and Toxic Substances, August 1997.

United States Environmental Protection Agency, Report to Congressfor Cement Kiln Dust. Volume
[I: Methods and Findings. Springfield, VA: United States Department of Commerce, December
1993b.

United States Environmental Protection Agency, 1996 Toxics Release Inventory Database.

Water Environment Federation, Pretreatment of Industrial Wastes, Manua of Practice FD-3,
Alexandria, VA, 1994.

Section 1V: Chemical Release and Transfer Profile

United States Environmental Protection Agency, 1996 Toxics Release Inventory Database.
United States Environmental Protection Agency, 1995 Toxics Release Inventory Database.
United States EPA Office of Air and Radiation, AIRS Database, 1997.
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