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NitrogeN
By Lori e. Apodaca

The world production table was prepared by Glenn J. Wallace, international data coordinator.

in 2013, U.S. ammonia production contained 9.17 million 
metric tons (Mt) of nitrogen, about 5% more than production 
in 2012, and apparent consumption remained unchanged from 
that in 2012. According to the U.S. Census Bureau, exports of 
ammonia increased sixfold from those in 2012, and imports 
decreased by about 4% from those of 2012 (tables 8, 9). Most 
of the imports in 2013 were from Canada, russia, trinidad and 
tobago, and Ukraine. About 88% of the domestically produced 
and imported ammonia consumed in the United States was used 
in fertilizer applications. global ammonia production in 2013, 
which was estimated to contain 144 Mt of nitrogen, was slightly 
higher than that in 2012. China, india, russia, and the United 
States were the leading producers, together accounting for about 
56% of the total. in the United States, the increased supply of 
shale gas has lowered prices for domestic natural gas, which 
has resulted in significant interest in new nitrogen capacity to 
replace higher cost imports.

Nitrogen is an essential element of life and a part of all 
plant and animal proteins. Some crop plants, such as alfalfa, 
soybeans, garden peas, and peanuts, can convert atmospheric 
nitrogen into a usable form in a process called fixation. Most 
nitrogen available for crop production, however, comes from 
decomposing animal and plant waste or from commercially 
produced fertilizers.

All commercial fertilizers contain their nitrogen in the 
ammonium and (or) nitrate form or in a form that is quickly 
converted to these forms after the fertilizer is applied to the 
soil. Commercial production of anhydrous ammonia is based on 
reacting nitrogen with hydrogen under high temperatures and 
pressures. the source of nitrogen is air, which is almost 80% 
nitrogen. Hydrogen is derived from a variety of raw materials, 
including water and crude oil, coal, or natural gas hydrocarbons. 
other nitrogen fertilizers are produced from ammonia feedstock 
through a variety of chemical processes.

Legislation and Government Programs

in May 2013, the U.S. international trade Commission voted 
to continue the existing antidumping duties of solid, fertilizer-
grade ammonium nitrate imports from Ukraine. it was decided 
that revoking the antidumping order would likely lead to 
continuation or recurrence of material injury to an industry in 
the United States (green Markets, 2013e).

the Agricultural retailers Association and the Fertilizer 
institute announced plans that they would work together to 
develop a Fertilizer Code of Practice initiative to establish 
uniform safety guidelines for the handling, storage, and 
distribution of fertilizer products. the initiative would provide a 
comprehensive collection of regulatory requirements and industry 
best management practices into one code of practice, with 
subparts for product-specific issues (green Markets, 2013a).

Production

industry statistics for anhydrous ammonia and derivative 
products, including the third and fourth quarters of 2011 and all 
of 2012 and 2013, were developed by the Fertilizer institute 
and adjusted by the U.S. geological Survey. A summary of the 
production of principal inorganic fertilizers through the second 
quarter of 2011 was reported in the U.S. Census Bureau’s series 
MQ325B. in 2013, production of anhydrous ammonia (82.2% 
nitrogen) increased by 5% to 9.17 Mt of contained nitrogen 
compared with 8.73 Mt in 2012 (table 1). of the total produced, 
88% was used as a fertilizer and 12% was used in other 
chemical and industrial sectors (table 2).

the United States was a leading producer and consumer 
of elemental and fixed types of nitrogen. in decreasing order, 
urea, ammonium nitrate, ammonium phosphates [diammonium 
phosphate (DAP) and monoammonium phosphate (MAP)], 
nitric acid, and ammonium sulfate were the major downstream 
products derived from domestic and imported ammonia in 
the United States. their combined estimated production was 
8.75 Mt of contained nitrogen, with urea accounting for 29% 
of the total production; ammonium nitrate, 28%; ammonium 
phosphates, 18%; nitric acid, 17%; and ammonium sulfate, 
8% (table 3).

Ammonia producers in the United States operated at about 
80% of design capacity in 2013; this percentage included 
capacities at plants that operated during any part of the year and 
did not include plants that were idle for all of 2013. More than 
56% of the U.S. ammonia production capacity was concentrated 
in Louisiana (29%), oklahoma (21%), and texas (6%), where 
there are large reserves of feedstock natural gas. CF industries 
Holdings, inc.; Koch Nitrogen Co., LLC; PCS Nitrogen, inc.; 
and Agrium inc., in descending order, accounted for 75% of 
total U.S. ammonia production capacity (table 4).

in March, Potash Corp. of Saskatchewan inc. (Potash Corp.) 
began producing ammonia at its geismar, LA, plant that had 
been idled in 2003 as a result of high natural gas prices. the 
plant was producing 1,360 metric tons per day (t/d) of ammonia 
in 2013. the cost to restart the plant was $260 million (green 
Markets, 2013d).

in August, LSB industries, inc. entered into an agreement 
with SAiC Constructors, LLC to construct a 340,000-metric-
ton-per-year (t/yr) ammonia plant at LSB’s el Dorado Chemical 
Co. facility in Union County, Ar. SAiC Constructors was to 
provide engineering services to manage the construction of 
the ammonia plant and associated facilities. total cost for the 
project was estimated at $250 to $300 million. the ammonia 
plant was expected to be completed by yearend 2015 (LSB 
industries, inc., 2013).

Koch industries inc. planned to add urea capacity to its 
nitrogen facility in enid, oK, by constructing a new urea plant 
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as part of a large-scale revamp of the nitrogen facility. the 
revamp would add 1 million metric tons per year (Mt/yr) of urea 
capacity overall and was expected to cost $1 billion. the new 
urea synthesis plant would have a capacity of 726,000 t/yr and 
the urea granulation plant would have a capacity of 880,000 t/yr. 
Construction would begin in 2014 and was expected to be 
completed by 2016 (Nitrogen + Syngas, 2013n).

incitec Pivot Ltd. announced that it would develop an $850 
million ammonia project in Louisiana. the 800,000-t/yr plant 
would be built at a brownfield site in Waggaman owned by 
Cornerstone Chemical Co. incitec secured an offtake agreement 
for 100% of the plant’s output, with 300,000 t/yr going to incitec’s 
existing U.S. ammonium nitrate operations and the remainder 
to be used by Cornerstone and transammonia, inc. (renamed 
trammo, inc. in october 2013). Plant startup was expected for the 
third quarter of 2016 (Nitrogen + Syngas, 2013m).

orascom Construction industries S.A.e. (oCi) planned to 
complete a $100 million debottleneck of its oCi Beaumont 
plant in texas. the project was expected to be completed by the 
second half of 2014. Methanol capacity would increase by 25% 
to 875,000 t/yr and ammonia capacity would increase by 15% to 
292,000 t/yr (green Markets, 2013c).

Midwest Fertilizer Corp. selected KBr, inc. to provide 
the technology license, basic engineering, design package, 
and supply of proprietary equipment for its new fertilizer 
manufacturing plant in Mt. Vernon, iN. the 2,200-t/d ammonia 
plant was expected to cost $2.1 billion. No timetable for 
completion of the ammonia fertilizer plant was announced 
(KBr, inc., 2013)

Environment

Hypoxia, or oxygen depletion, is caused by excess nutrients 
in the water coming from many sources including fertilizers, 
soil erosion, sewage discharge, and deposition of atmospheric 
nitrogen. Hypoxia has become a controversial environmental 
concern for the fertilizer industry and an issue that spawned 
significant research efforts to determine its cause. Hypoxia 
occurs where water near the bottom of an affected area of a 
large body of water, such as the gulf of Mexico, contains less 
than 2 parts per million of dissolved oxygen. Hypoxia can cause 
stress or death in bottom-dwelling organisms that cannot move 
out of the hypoxic or “dead” zone.

Dead zones in coastal oceans have been reported in more than 
400 ecosystems, affecting a total area of more than 245,000 
square kilometers (km2) worldwide. the number of dead zones 
has approximately doubled each decade since the 1960s. More 
recently, dead zones have developed in continental seas, such as 
the Baltic Sea, Black Sea, east China Sea, gulf of Mexico, and 
Kattegat (Virginia institute of Marine Science, 2015).

the resources and ecosystems Sustainability, tourist 
opportunities and revived economies of the gulf Coast 
States Act of 2012 (reStore Act) was signed into law by 
the President of the United States on July 29, 2012. the law 
created an essential framework for managing and financing 
the gulf Coast’s recovery and established a trust account that 
was to receive 80% of the Clean Water Act penalties from the 
2010 Deepwater Horizon oil spill. in August 2013, under the 
reStore Act, the gulf restoration Council approved the 

initial restoration plan for the gulf Coast. in addition, council 
members promised that the first project could be approved by 
June 2014 (gulf Coast ecosystem restoration Council, 2013). 
Projects to be approved would include restoration projects 
related to ongoing processes that have altered the gulf Coast 
ecosystems over time, such as excess nutrients.

Consumption

in 2013, U.S. apparent consumption of ammonia was 13.9 Mt 
of contained nitrogen, the same as that of 2012. Apparent 
consumption is calculated as production plus imports minus 
exports, adjusted to reflect any changes in stocks.

Consumption of nitrogen fertilizers in the United States for 
the 2013 crop year (ending June 30, 2013) is listed in table 5. 
Consumption of fertilizers was estimated to be 12.0 Mt of 
contained nitrogen, which was a slight decrease compared 
with that of 2012. Anhydrous ammonia and nitrogen solutions, 
mostly urea-ammonium nitrate (UAN) solutions containing 
29.8% to 29.9% nitrogen, were the principal nitrogen 
fertilizer products, each representing about 28% of fertilizer 
consumption. Urea (45.9% nitrogen) constituted 21% of the 
nitrogen fertilizer consumption during the 2013 crop year. 
Ammonium nitrate (33.9% nitrogen) and ammonium sulfate 
each constituted 2% of 2013 nitrogen fertilizer consumption. 
the remaining 19% consisted of multiple-nutrient (various 
combinations of nitrogen, phosphate, and potassium) and other 
nitrogen fertilizers. the leading nitrogen-consuming States in 
the 2013 crop year were, in descending order, iowa, illinois, 
Nebraska, Kansas, and Minnesota, accounting for about 40% of 
total fertilizer consumption (Slater and Kirby, 2014).

Transportation

Ammonia was transported by refrigerated barge, rail car, 
pipeline, and tank truck. three companies served 11 States with 
5,090 kilometers (km) of pipelines and 4,800 km of river barge 
transport; rail and truck were used primarily for interstate or 
local delivery.

NuStar energy L.P. continued to operate the gulf Central 
ammonia pipeline. the 3,200-km ammonia pipeline originated 
in the Louisiana Delta, where it had access to three marine 
terminals and three anhydrous ammonia plants on the 
Mississippi river. the capacity of this pipeline was about 
2 Mt/yr of ammonia, with a storage capacity of more than 1 Mt. 
in 2013, about 1.2 Mt of ammonia was shipped through the gulf 
Central ammonia pipeline (NuStar energy L.P., 2014, p. 12).

Magellan Midstream Partners, L.P. owned a common carrier 
ammonia pipeline system. the 1,750-km pipeline system, which 
transported and distributed ammonia from production facilities 
in oklahoma and texas to various distribution plants in the 
Midwest, had a delivery capacity of about 820,000 t/yr  
(Magellan Midstream Partners, L.P., 2014, p. 44). tampa 
Pipeline Corp. operated the 135-km tampa Bay pipeline system, 
which moved ammonium phosphate and nitrogen compounds 
for fertilizer producers in Hillsborough and Polk Counties, FL.
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Prices and Stocks

Midyear and yearend prices for nitrogen materials are listed 
in table 6. According to green Markets, the average gulf Coast 
ammonia price began 2013 at $685 per short ton ($755 per 
metric ton) and in mid-July reached the low for the year of 
$440 per short ton ($485 per metric ton); at yearend, the price 
was $450 per short ton ($496 per metric ton), a 34% decrease in 
yearend price from that of 2012.

the average granular urea price fluctuated throughout 2013, 
beginning the year at $401 per short ton ($442 per metric 
ton). the average price reached a high of $434 per short ton 
($478 per metric ton) in mid-February. At yearend, the average 
urea price was $334 per short ton ($368 per metric ton).

the average ammonium nitrate price, which began 2013 at 
$398 per short ton ($439 per metric ton), fluctuated through 
most of the year. the average price rose to $403 per short ton 
($444 per metric ton) by mid-February and then declined to 
$335 per short ton ($368 per metric ton) by yearend.

typically, ammonium sulfate prices do not follow the 
same trend as other nitrogen products, which correlate to 
natural gas prices, mainly because a substantial portion of the 
material is produced as a byproduct of caprolactam production. 
Caprolactam, an organic compound, is the precursor to Nylon 6,  
a widely used synthetic polymer. the average price of 
ammonium sulfate began 2013 at about $400 per short ton 
($441 per metric ton) and fluctuated, reaching a low of $265 per 
short ton ($292 per metric ton) at mid-September. By yearend, 
the price averaged $268 per short ton ($295 per metric ton).

in 2013, the annual average price paid index for all types 
of fertilizers decreased slightly from the 2012 index (U.S. 
Department of Agriculture, economic research Service, 2015). 
Fertilizer prices decreased as a result of the increase in available 
supply and not as a result of decreased demand for fertilizers.

Stocks of ammonia at yearend 2013 were estimated to be 
240,000 metric tons (t), a 33% increase from comparable stocks 
at yearend 2012 (table 7).

Foreign Trade

Ammonia exports increased more than sixfold compared with 
those in 2012 (table 8). Belgium, Canada, and Morocco were the 
leading destinations for U.S. exports of ammonia, accounting 
for 74% of the total. the increase in exports was a result of 
increased domestic production of ammonia in the United States 
(Prud’homme, 2014, p. 11).

Ammonia imports decreased by 4% compared with those in 
2012 and dwarfed the quantity of exports. the average value 
of ammonia imports decreased to about $588 per metric ton 
from $601 per metric ton in 2012 (table 9). trinidad and tobago 
(57%) continued to be the leading import source. Canada (20%), 
Ukraine (8%), and russia (7%) were significant import sources.

tables 10 and 11 list trade data for other nitrogen materials and 
include information on principal destination or source countries. 
exports of ammonium sulfate, DAP, MAP, and urea decreased 
in 2013, and ammonium nitrate increased. imports of nitrogen 
materials in 2013 increased compared with those in 2012 for 
about one-half of the nitrogen compounds. imports of ammonium 

nitrate, ammonium nitrate and limestone mixtures, potassium 
nitrate, sodium nitrate, and urea decreased.

World Review

Anhydrous ammonia and other nitrogen materials were 
produced in more than 60 countries. global ammonia produc-
tion in 2013, estimated to be 144 Mt, increased slightly 
compared with that of 2012 (table 12). China, with 33% of 
total production, was the leading world producer of ammonia. 
Asia contributed 49% of total world ammonia production, 
and the Commonwealth of independent States (CiS), estonia, 
and Lithuania produced 13% of the global total. North 
America produced 10% of the total; the Middle east, 9%; 
Western europe, 8%; the Caribbean, Central America, and 
South America, 5%; and Africa, eastern europe, and oceania 
contributed the remaining 6%.

in 2013, world ammonia exports, estimated to be 15.0 Mt of 
contained nitrogen, decreased by 3% compared with those in 
2012. Canada, russia, Saudi Arabia, trinidad and tobago, and 
Ukraine accounted for about two-thirds of world exports. North 
America (primarily the United States) imported about one-third 
of global ammonia trade, followed by Asia and Western europe 
(international Fertilizer industry Association, 2015).

Argentina.—Profertil S.A. was to begin a revamp program 
that would run through 2015 at its Bahia Blanca ammonia-urea 
plant. the revamp would increase granular urea capacity by 
120,000 t/yr and ammonia capacity by 11,000 t/yr. the main 
result of the revamp would be a 30% reduction in electricity 
consumption, water reduction by 60 cubic meters per hour, 
and a 12% decrease in greenhouse gas emissions (Nitrogen + 
Syngas, 2013a).

Australia.—Liberty resources Ltd. planned for an ammonia-
urea project using in situ underground coal gasification to 
produce synthetic natural gas to generate 1.0 Mt/yr each of 
ammonia and urea by 2018. the Denison project, located 
approximately 480 km west of Brisbane, would be the largest 
ammonia and urea plant in Australia and would help reduce 
Australia’s dependence on imported fertilizers and explosives 
(Nitrogen + Syngas, 2013b).

Azerbaijan.—Samsung engineering Co. Ltd. contracted 
with Stamicarbon B.V. to license its technology for a new urea 
synthesis plant and downstream granulation unit for the State 
oil Co. of Azerbaijan republic (SoCAr). Both urea plants 
would have a capacity of 2,000 t/d. the associated ammonia 
plant, based on Haldor topsoe A/S technology, would have a 
capacity of 1,200 t/d. this project, located in the Azerkimya 
production association’s industry site on Sumgait, would be 
Azerbaijan’s first ammonia-urea complex. Work on the plant 
was to begin at the end of 2013 and to be completed by 2016 
(Nitrogen + Syngas, 2014a).

Cameroon.—Ferrostaal gmbH signed a gas supply agreement 
with Cameroon’s National Hydrocarbons Co. (SNH) for a 
new ammonia-urea complex that would be built in Limbe. 
Under the agreement, SNH would supply about 2 million cubic 
meters per day of natural gas for 20 years. the plant would 
produce 600,000 t/yr of ammonia and 700,000 t/yr of urea.     
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the $1.5 billion plant was expected to be completed in 2015 or 
2016 (Nitrogen + Syngas, 2013c).

Canada.—Koch Fertilizer Canada, ULC planned to increase 
ammonia production and operational efficiencies at its Brandon, 
Manitoba, site. the expansion would increase ammonia capacity 
by 90,000 t/yr. the project was expected to begin in the second 
half of 2014 with completion expected in late 2014 at a cost of 
$30 million (Nitrogen + Syngas, 2014b).

China.—Stamicarbon was awarded two contracts for a new 
urea plant with Jiangsu Linggu Chemical industry Co., Ltd. 
The first was for license, process design, and related services 
and the other for supply of the high-pressure proprietary 
equipment for the plant. the plant would have a capacity of 
2,700 t/d of prilled urea and would be located in Yixing, Jiangsu 
Province. engineering was to be performed by China’s Chengda 
engineering Co., Ltd. and start up for the plant was planned for 
2015 (Nitrogen + Syngas, 2013d).

in December 2013, the government of China released its 
2014 export tariff rates for many products, including urea. the 
export tariff rate for urea from July through october would be a 
flat rate of RMB40 per metric ton. During the nonexport season, 
the tariff rate would be a 15% duty plus the rMB40 per metric 
ton. the new tariff rate could make urea from China available 
throughout the year if there was an increased demand for urea 
(green Markets, 2013b).

Hungary.—Nitrogénművek Co. Ltd. awarded KBR a contract 
to provide licensing and basic engineering design for the  
revamping of the ammonia plant in the city of Petfurdo. KBr was 
to increase ammonia capacity at this 1970s-vintage-design plant 
from 330,000 t/yr to 545,000 t/yr. No timetable for the completion 
of the revamp was announced (Nitrogen + Syngas, 2013e).

India.—the oil & Natural gas Corp. of india signed a 
memorandum of understanding with Chemical Fertilizers and 
Chemicals Ltd. and the government of the State of tripura to 
develop a 1.3-Mt/yr ammonia-urea facility at a cost of $930 
million. the tripura government would have a 10% interest in 
the facility and the other two partners would each have 45%. 
the plant was expected to be completed by 2016 using natural 
gas as a feedstock (Nitrogen + Syngas, 2013f).

Indonesia.—Pt Panca Amara Utama awarded toyo 
engineering Corp. a contract to build a 2,000-t/d ammonia 
plant in Luwak, Central Sulawesi. toyo would provide the 
engineering, procurement, construction, and commissioning 
services. the ammonia process would be based on technology 
from KBr. the project was to produce ammonia as a feedstock 
for downstream chemicals such as fertilizers, acrylonitrile, 
caprolactam, and ammonium nitrate using natural gas from 
gas fields in Central Sulawesi. The plant was scheduled to be 
completed in the third quarter of 2015 (Fertilizer Week, 2013).

Pt Pupuk Sriwidjaja Palembang (Pusri) selected KBr to  
provide licensing, engineering services, and proprietary 
equipment for its proposed Pusri iiB complex at Palembang, 
South Sumatra. the site would consist of a 2,000-t/d ammonia 
unit and a 2,750-t/d urea plant. the new plant would raise 
Pusri’s total urea production to 910,000 t/yr. Construction of the 
plant was part of a consortium between Pt reykayasa industri 
and toyo engineering. No timetable for the completion of the 
plant was announced (Nitrogen + Syngas, 2013h).

Pt Petrokimia gresik planned to move forward with a $580 
million ammonia-urea complex at gresik, east Java. the 
projected capacity for the plant was 825,000 t/yr of ammonia 
and 570,000 t/yr of urea. the plant was expected to be 
operational in late 2016 or early 2017. the company’s goal was 
to replace indonesia’s 400,000 t/yr of ammonia imports with 
domestically produced material (Nitrogen + Syngas, 2013g).

Iraq.—Stamicarbon signed a contract with First global Co. 
to revamp the urea plant of State Co. for Fertilizer North Area. 
the plant in Baiji was designed in 1989 by Stamicarbon with a 
capacity of 1,750 t/d. the revamp would increase the capacity 
to 2,200 t/d of prilled urea. the plant was expected to be 
operational by 2015 (Fertilizer international, 2013).

Mexico.—Mexico’s state oil producer Petrόleos Mexicanos 
S.A. de C.V. (Pemex) signed a contract to purchase a mothballed 
urea complex from Agromex. the Pajaritos urea complex in  
the southeastern Veracruz State consisted of two ammonia plants 
and two urea plants. the urea plants would each have a capacity 
of 500,000 t/yr. the site was to be revamped and production  
was expected to begin in 2015 at a cost of $475 million. the 
site was expected to produce 990,000 t/yr of urea, which would 
represent about 75% of Mexico’s urea consumption (Nitrogen + 
Syngas, 2014c).

Romania.—Switzerland’s trading company Ameropa Ag 
planned to commit €75 million to revamp the Azomures 
urea plant. Chemprojekt, a.s. of the Czech republic was 
commissioned to perform the revamp, which was expected  
to be completed by 2015 or 2016. the revamp would increase 
the urea capacity from 900 t/d to 1,425 t/d (Nitrogen +  
Syngas, 2013i).

Russia.—Linde group, inc. formed a 50–50 joint venture 
with chemical company JSC KuibyshevAzot to build and 
operate a 1,340-t/d ammonia plant at togliatti in russia’s 
Samara region. Construction was scheduled to be completed in 
2016 at a cost of €275 million. KuibyshevAzot planned to use 
the ammonia for increased caprolactam capacity at its togliatti 
site as well as for nitrogen fertilizer production (Nitrogen + 
Syngas, 2013j).

oJSC PhosAgro-Cherepovets (a subsidiary of oJSC 
PhosAgro) contracted with Mitsubishi Heavy industries, inc. 
and Sojitz Corp. of Japan to construct the largest ammonia 
plant on the russian Federation at a cost of $785 million. the 
ammonia plant was to be built in the city of Cherepovets and 
would have a capacity of 2,200 t/d of ammonia using natural gas 
as a feedstock. the plant was to begin ammonia production in 
2017 (Nitrogen + Syngas, 2013k).

Saudi Arabia.—the Saudi Arabian Mining Co. (Ma’aden) 
awarded an $825 million engineering, procurement, and 
construction contract to the republic of Korea’s Daelim 
industrial Co. to build an ammonia plant at ras al-Khair. the 
1.1-Mt/yr ammonia plant was scheduled to be completed in 
2016 and would be part of the $6.9 billion phosphate complex 
(Nitrogen + Syngas, 2013l).

Outlook

Large corn plantings increase the demand for nitrogen 
fertilizers. According to the U.S. Department of Agriculture 
(USDA), U.S. corn growers intend to plant 37.1 million 
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hectares (Mha) of corn for all purposes in the 2014 crop year, 
a 4% decrease from that in 2013, which would be the lowest 
planted acreage of corn in the United States since 2010 (U.S. 
Department of Agriculture, National Agricultural Statistics 
Service, 2014b). However, this would still represent the fifth 
largest corn acreage planted in the United States since 1944. 
Corn acreage utilization is projected to increase in the States 
of Colorado, idaho, iowa, Kansas, Maine, Massachusetts, and 
Utah. this would result in planted acres of corn in idaho to 
be at a record high (U.S. Department of Agriculture, National 
Agricultural Statistics Service, 2014a).

According to long-term projections from the USDA, plantings 
for the eight major field crops (barley, corn, oats, rice, sorghum, 
soybeans, upland cotton, and wheat) in the United States are 
expected to decrease slightly in the next few years, but during 
the remainder of the projection period (2013–23), plantings will 
remain near 97 Mha, down from about 103 Mha in 2013. Corn, 
soybeans, and wheat are expected to account for about 91% of 
acreage utilization for the eight major field crops during this 
10-year period and the amount of acreage planted in corn was 
expected to remain high. Soybean planting likely will increase 
during the projection period because growth in domestic and 
foreign demand keeps prices high, which could result in higher 
profits for producers. Wheat plantings are likely to decline as a 
result of weak demand, a trend that began in the early 1980s.

Continued high levels of domestic corn-based ethanol 
production and gains in exports were projected to keep demand 
for corn high. Most U.S. ethanol production used corn as a 
feedstock, with about 35% of total corn use expected to go to 
ethanol production through 2023. Smaller gains for corn-based 
ethanol are projected during the 10-year period than those 
of recent years (U.S. Department of Agriculture, economic 
research Service, 2014, p. 55–75).

in 2013, as a result of strong gains in domestic shale gas 
production, natural gas prices remained below $4.00 per 
million British thermal units (Btu). Natural gas prices in the 
United States have typically been higher than those in the rest 
of the world, and lower natural gas prices made U.S. ammonia 
production more competitive with offshore imports. Depending 
on its price, natural gas can account for approximately 70% to 
85% of the U.S. cash cost of producing ammonia. Favorable 
natural gas prices continued to provide North American 
producers with a delivered-cost advantage to domestic markets 
over most offshore suppliers, prompting the announcement of 
several regional expansions and potential greenfield nitrogen 
projects. the Middle east, North Africa, and russia have 
large supplies of lower cost natural gas, which gave them a 
cost advantage in producing and exporting ammonia. Western 
europe, Ukraine, and China have experienced rising natural 
gas prices, thus producers in these regions were higher cost 
suppliers and played an important role in setting prices in the 
global marketplace (Potash Corp. of Saskatchewan inc., 2014, 
p. 64). the U.S. Department of energy projected that the Henry 
Hub natural gas spot price in the United States would average 
$4.44 per million Btu in 2014, a $0.60 increase from the 2013 
average, and $3.83 per million Btu in 2015 (U.S. energy 
information Administration, 2014, p. 9).

the future of U.S. ammonia production depends on the 
variability in natural gas prices and construction costs. the 
United States is the world’s leading importer of ammonia 
and the second-ranked consumer. U.S. firms have favored 
constructing new plants in trinidad and tobago where natural 
gas prices were lower and the distance to the United States was 
shorter compared with other offshore exporters. However, recent 
low prices for natural gas in the United States have prompted 
some companies to upgrade or make plans to upgrade existing 
U.S. plants, and other companies are considering the possibility 
of constructing new nitrogen projects in North America.
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2009 2010 2011 2012 2013
United States:

Production 7,700 8,290 9,350 3 8,730 4 9,170 4

exports 16 36 26 31 196
imports for consumption 4,530 5,540 5,600 5,170 4,960
Consumption, apparent5 12,300 13,800 14,900 13,900 13,900
Stocks, December 31, producers 167 165 178 e 180 e 240 e

Average annual price, free on board gulf coast6 dollars per short ton 251 396 531 579 541
Net import reliance as a percentage of apparent consumption7 38 40 37 37 34
Natural gas price, wellhead, average price8 dollars per million Btu 3.94 r 4.37 r 4.00 r 2.75 r 3.73

World:
Production 127,000 r 133,000 r 140,000 r 142,000 r 144,000
trade9 14,400 16,000 16,000 r 15,400 15,000

9Source: international Fertilizer industry Association Statistics, World Anhydrous Ammonia trade.

1Data are rounded to no more than three significant digits.
2Synthetic anhydrous ammonia, excluding coke oven byproduct; data are for calendar year and are from the U.S. Census Bureau unless otherwise noted.
3Source: U.S. Census Bureau and the Fertilizer institute; data adjusted by the U.S. geological Survey.

was discontinued.

tABLe 1
SALieNt AMMoNiA StAtiStiCS1, 2

(thousand metric tons of contained nitrogen unless otherwise specified)

8Source: Natural gas Monthly, U.S. energy information Administration. Previously reported average annual cost at wellhead in dollars per thousand cubic feet 

4Source: the Fertilizer institute; data adjusted by the U.S. geological Survey.
5Calculated from production plus imports minus exports and industry stock changes.
6Source: green Markets.
7Defined as imports minus exports; adjusted for industry stock changes.

eestimated. rrevised. 
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2011 2012 2013
Production:

Fertilizer:
January–June 4,090 3,860 4,000
July–December 4,080 3,740 4,070

total 8,170 7,600 8,070
Nonfertilizer:

January–June 592 r 568 e 546
July–December 590 567 e 555

total 1,180 1,140 e 1,100
grand total 9,350 2 8,730 3 9,170 3

exports:
January–June 13 19 103
July–December 13 12 93

total 26 31 196
imports for consumption:

January–June 2,880 2,580 2,760
July–December 2,720 2,590 2,200

total 5,600 5,170 4,960
Stocks, end of period:

January–June 170 170 e 220
July–December 178 180 e 240

Apparent consumption:4

January–June 7,550 7,000 r 7,170
July–December 7,360 6,880 r 6,710

total 14,900 13,900 13,900

tABLe 2
ANHYDroUS AMMoNiA SUPPLY AND DeMAND iN tHe UNiteD StAteS1

(thousand metric tons of contained nitrogen)

4Calculated from production plus imports minus exports and industry stock changes.

Source: U.S. Census Bureau.

3Source: the Fertilizer institute; data adjusted by the U.S. geological Survey.

eestimated. rrevised.
1Data are rounded to no more than three significant digits; may not add to totals shown.

U.S. geological Survey.

2Source: U.S. Census Bureau and The Fertilizer Institute; data adjusted by the 
Survey.

gross Nitrogen gross Nitrogen gross Nitrogen gross Nitrogen gross Nitrogen gross Nitrogen
weight content weight content weight content weight content weight content weight content

Ureae 2,730 1,250 2,490 1,150 5,220 2,400 2,860 1,320 2,620 1,200 5,480 2,520
Ammonium nitratee 3,560 1,210 3,520 1,190 7,080 2,400 3,670 1,240 3,630 1,230 7,290 2,470
Ammonium phosphates3 5,220 e 786 5,470 e 823 10,700 e 1,610 5,260 788 4,970 827 10,200 1,620
Nitric acide 3,410 751 3,380 743 6,790 1,490 3,380 743 3,350 736 6,730 1,480
Ammonium sulfate4 1,650 350 1,550 329 3,200 679 1,570 333 1,590 336 3,160 669

July–December total

tABLe 3
MAJor DoWNStreAM NitrogeN CoMPoUNDS ProDUCeD iN tHe UNiteD StAteS1, 2

(thousand metric tons)

January–June July–December total January–June

4Does not include coke plant ammonium sulfate.

Source: the Fertilizer institute; data adjusted by the U.S. geological Survey.

eestimated.
1Data are rounded to no more than three significant digits; may not add to totals shown.
2ranked in relative order of importance by nitrogen content.
3Diammonium phosphate and monoammonium phosphate.

2012 2013
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Company Location Capacity2

Agrium inc. Borger, tX 490
Do. Kenai, AK3 280
Do. Kennewick, WA3 180

CF industries Holdings, inc. Donaldsonville, LA 2,490
Do. Port Neal, iA 336
Do. Verdigris, oK 953
Do. Woodward, oK 399
Do. Yazoo City, MS 454

Coffeyville resources Nitrogen Fertilizers, LLC Coffeyville, KS 375
Dakota gasification Co. Beulah, ND 363
Dyno Nobel inc. Cheyenne, WY 174

Do. St. Helens, or 101
green Valley Chemical Corp. Creston, iA 32
Honeywell international inc. Hopewell, VA 530
Koch Nitrogen Co., LLC Beatrice, Ne 265

Do. Dodge City, KS 280
Do. enid, oK 930
Do. Fort Dodge, iA 350

LSB industries, inc. Cherokee, AL 159
Do. Pryor, oK 210

Mosaic Co., the Faustina (Donaldsonville), LA 508
oCi Partners LP Beaumont, tX 231
PCS Nitrogen, inc. Augusta, gA 644

Do. geismar, LA 483
Do. Lima, oH 535

rentech energy Midwest Corp. east Dubuque, iL 278
total 12,000

3idle.

tABLe 4
DoMeStiC ProDUCerS oF ANHYDroUS AMMoNiA iN 20131

(thousand metric tons per year of ammonia)

Do. Ditto.

2engineering design capacity adjusted for 340 days per year of effective production capability.

1Data are rounded to no more than three significant digits; may not add to total shown.
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Fertilizer material3 2012 2013e

Single-nutrient:
Anhydrous ammonia 3,470 3,360
Nitrogen solutions4 3,390 3,290
Urea 2,620 2,540
Ammonium nitrate 262 254
Ammonium sulfate 289 280
Aqua ammonia 37 36
other5 393 382

total 10,500 10,200
Multiple-nutrient6 1,830 1,770

grand total 12,300 12,000

3ranked in relative order of importance by product type.
4Principally urea-ammonium nitrate solutions, 29.9% nitrogen.

Columbia, Mo, Association of American Plant Food Control officials inc. 
Fertilizer/Ag Lime Control Service, University of Missouri, 42 p.

statistical discrepancies.
6Various combinations of nitrogen (N), phosphate (P), and potassium (K):
N-P-K, N-P, and N-K.

5includes other single-nutrient nitrogen materials, all natural organics, and

Source: Slater, J.V., and Kirby, B.J., 2014, Commercial fertilizers 2012:

totals shown.
2Fertilizer years ending June 30.

tABLe 5
U.S. NitrogeN FertiLiZer CoNSUMPtioN, BY ProDUCt tYPe1, 2

(thousand metric tons of nitrogen)

1Data are rounded to no more than three significant digits; may not add to

eestimated.

Compound June December June December
Ammonium nitrate, free on board (f.o.b.) Corn Belt1 480 395–400 400–405 335
Ammonium sulfate, f.o.b. Corn Belt1 375–425 380–420 365–405 255–280
Anhydrous ammonia:

F.o.b. Corn Belt1 625–730 760–820 560–720 510–550
F.o.b. gulf Coast2 655 685 600 450

Diammonium phosphate, f.o.b. central Florida 490–500 490–520 435–450 345
Urea:

F.o.b. Corn Belt,1 prilled and granular 450–550 440–480 360–410 370–380
F.o.b. gulf Coast, granular2 418–506 393–410 315–327 325–342

2Barge, New orleans, LA.

tABLe 6
PriCe QUotAtioNS For MAJor NitrogeN CoMPoUNDS At eND oF PerioD

(Dollars per short ton)

Source: green Markets.

2012 2013

1illinois, indiana, iowa, Missouri, Nebraska, and ohio.
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Material1 2012 2013
Ammonia:

January–June 170 e 220
July–December 180 e 240

Nitrogen solutions:2

January–June 260 360
July–December 330 370

Urea:
January–June NA NA
July–December NA NA

Ammonium phosphates:3

January–June 33 42
July–December 38 58

Ammonium nitrate:
January–June NA NA
July–December NA NA

Ammonium sulfate:
January–June 38 49
July–December 40 63

Yearend total4 588 731

4Calendar year ending December 31.

Source: the Fertilizer institute; data adjusted by the
U.S. geological Survey.

eestimated. NA Not available. 
1ranked in relative order of importance.
2Urea-ammonium nitrate and ammoniacal solutions.
3Diammonium and monoammonium phosphates.

tABLe 7
U.S. ProDUCer StoCKS oF FiXeD NitrogeN

CoMPoUNDS At eND oF PerioD

(thousand metric tons of contained nitrogen)

Country gross weight Value2 gross weight Value2

Belgium 1 r 161 62 8,870
Canada 30 18,000 57 10,600
Chile  --  -- 25 9,880
ireland (3) 96 20 138
israel 1 517 15 375
Korea 2 1,790 1 1,880
Morocco  --  -- 57 23,200
other 4 r 1,110 r 1 1,410

total 38 21,700 238 56,300

Source: U.S. Census Bureau.

tABLe 8

(thousand metric tons of ammonia and thousand dollars) 

2012

rrevised. -- Zero.
1Data are rounded to no more than three significant digits; may not add to totals shown.
2Cost, insurance, and freight value.

2013

U.S. eXPortS oF ANHYDroUS AMMoNiA, BY CoUNtrY1

3Less than ½ unit.
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Country gross weight Value2 gross weight Value2

Canada 1,130 768,000 1,210 912,000
russia 537 r 341,000 430 255,000
Saudi Arabia 117 48,600 79 43,000
trinidad and tobago 3,770 2,150,000 3,460 1,840,000
Ukraine 303 204,000 460 271,000
Venezuela 206 126,000 156 82,500
other 233 r 146,000 r 234 141,000

total 6,300 3,780,000 6,030 3,550,000

Source: U.S. Census Bureau.

2Cost, insurance, and freight value.

2012 2013

1Data are rounded to no more than three significant digits; may not add to totals shown.

rrevised.

 tABLe 9
U.S. iMPortS oF ANHYDroUS AMMoNiA, BY CoUNtrY1

(thousand metric tons of ammonia and thousand dollars) 

gross Nitrogen gross Nitrogen
Compound weight content weight content Principal destinations in 2013

Ammonium nitrate2 335 114 388 132 Canada, 75%; Mexico, 16%.
Ammonium sulfate2 1,280 r 272 r 1,160 247 Brazil, 39%; Peru, 15%; Mexico, 10%; Canada, 8%.
Anhydrous ammonia 38 31 238 196 Belgium, 26%; Morocco, 24%; Canada, 24%; Chile, 10%.
Diammonium phosphate 3,620 r 652 r 3,200 575 india, 22%; Brazil, 18%; Argentina, 8%; Mexico, 7%.
Monoammonium phosphate 2,130 r 234 r 1,920 211 Canada, 37%; Brazil, 23%; Argentina, 13%; Australia, 9%.
Urea 339 r 156 r 330 151 Canada, 70%; Chile, 15%; Mexico, 9%.

total 7,740 r 1,460 r 7,230 1,510
rrevised.
1Data are rounded to no more than three significant digits; may not add to totals shown.

tABLe 10
U.S. eXPortS oF MAJor NitrogeN CoMPoUNDS1

(thousand metric tons)

Source: U.S. Census Bureau.

2includes industrial chemical products.

2012 2013
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gross Nitrogen gross Nitrogen
Compound weight content Value2 weight content Value2 Principal sources in 2013

Ammonium nitrate3 824 r 279 r 257,000 r 646 219 197,000 Canada, 52%; Netherlands, 24%; georgia, 18%.
Ammonium nitrate and 75 r 20 r 21,900 r 68 18 19,400 Netherlands, 79%; Lithiania, 11%; russia, 7%.

limestone mixtures
Ammonium sulfate3 249 53 74,900 300 64 91,400 Canada, 84%; China, 14%.
Anhydrous ammonia4 6,300 5,170 3,780,000 6,030 4,960 3,550,000 trinidad and tobago, 57%; Canada, 20%.
Calcium nitrate 39 7 7,040 53 9 9,890 Norway, 93%.
Diammonium phosphate 92 17 52,500 135 24 74,600 Morocco, 48%; russia, 18%; Lithuania, 17%.
Monoammonium phosphate 476 r 52 276,000 r 669 74 353,000 Morocco, 63%; russia, 28%.
Nitrogen solutions 3,010 900 991,000 r 3,160 945 1,020,000 russia, 36%; trinidad and tobago, 21%; egypt, 11%; 

Canada, 10%.
Potassium nitrate 154 r 22 116,000 r 79 11 60,800 Chile, 87%; germany, 10%.
Potassium nitrate and sodium 1 (5) 295 1 (5) 600 Canada, 55%; israel, 27%.

nitrate mixtures
Sodium nitrate 151 r 25 72,100 r 62 10 42,000 Chile, 49%; germany, 36%.
Urea 6,910 3,170 3,370,000 6,470 2,970 2,620,000 Canada, 17%; Qatar, 17%; China, 12%; oman, 9%.

total 18,300 9,720 r 9,020,000 r 17,700 9,300 8,030,000

Source: U.S. Census Bureau.

3includes industrial chemical products.

2012 2013

5Less than ½ unit.

4includes industrial ammonia.

2Cost, insurance, and freight value.

tABLe 11
U.S. iMPortS oF MAJor NitrogeN CoMPoUNDS1

(thousand metric tons and thousand dollars)

1Data are rounded to no more than three significant digits; may not add to totals shown.

rrevised.
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Country3 2009 2010 2011 2012 2013
Afghanistan 22 4 27 4 27 r 50 r 76
Algeria 500 r 600 r 593 r 713 r 509
Argentina 570 600 600 600 600
Australia 1,200 r 1,200 r 1,200 r 1,250 r 1,250
Austria 370 400 400 400 400
Bahrain4 390 357 380 341 378
Bangladesh5 1,000 r 700 r 700 r 700 r 700
Belarus4 829 891 r 927 r 950 r 967
Belgium 830 830 830 830 830
Brazil 950 r 950 r 950 r 950 r 950
Bulgaria 180 r 260 r 380 r 320 320
Burma 30 30 30 30 30
Canada4 3,611 3,620 3,946 3,942 3,942
China4 42,290 40,870 43,250 45,520 47,310
Croatia4 309 361 r 368 r 342 r 343
Cuba 27 4 36 4 45 4 59 r 64
Czech republic4 190 r 120 r 106 r 115 r 152
egypt 1,790 3,000 3,500 2,924 r, 4 2,655 4

estonia 50 4 -- r -- 50 r 50
Finland 68 4 78 4 72 4 78 r 78
France 2,970 4 3,517 4 3,500 2,644 4 2,600
georgia 150 150 145 150 150
germany4 2,363 2,677 2,821 2,823 2,757
greece 130 130 130 130 130
Hungary 210 4 260 4 250 300 300
india6 11,200 11,500 11,800 12,000 12,000
indonesia 4,600 4,800 5,000 5,100 5,000
iran 2,000 2,500 2,500 2,500 2,500
iraq4 30 126 143 143 146
italy 460 460 460 590 r 570
Japan4 1,021 1,178 1,211 1,055 1,007
Korea, North 100 100 100 100 100
Kuwait 470 380 520 490 r 500
Libya4 530 580 71 78 r 359
Lithuania4 472 434 870 918 r 693
Malaysia 950 r 950 r 950 r 1,000 r 1,000
Mexico 861 4 824 4 766 r, 4 880 r, 4 879
Netherlands 1,800 r 1,800 r 1,800 r 1,800 r 1,800
New Zealand 125 120 120 125 r 125
Norway 300 4 300 4 300 300 300
oman 1,000 1,100 r 1,100 r 1,100 r 1,100
Pakistan 2,350 2,400 2,450 2,500 2,550
Peru 5 r 5 r 5 r 5 r 5
Poland 1,697 r, 4 1,700 r, 4 1,918 r, 4 2,026 r, 4 2,100
Portugal 244 244 244 244 244
Qatar4 1,828 1,883 1,919 2,665 2,985
romania 40 80 160 115 85
russia4 10,441 10,902 r 11,418 r 11,345 r 11,836
Saudi Arabia 2,400 2,600 r 3,100 r 3,700 r, 4 3,207 4

Serbia 53 84 132 130 130
Slovakia 260 493 563 4 560 r 560
South Africa 510 470 470 550 r 600
Spain 400 r 400 r 400 r 400 r 400
Switzerland 30 30 30 30 30
Syria 180 4 169 4 85 r, 4 50 r 50
See footnotes at end of table

tABLe 12
AMMoNiA: eStiMAteD WorLD ProDUCtioN, BY CoUNtrY1, 2

(thousand metric tons, contained nitrogen)
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Country3 2009 2010 2011 2012 2013
trinidad and tobago 4,946 4 5,553 4 5,444 4 4,466 r, 4 4,640
turkey4 572 r 777 r 913 r 909 r 840
turkmenistan 270 270 270 280 285
Ukraine 2,500 3,400 4,300 4,160 r 4,237 4

United Arab emirates4 380 392 386 330 658
United Kingdom 1,100 1,100 1,100 1,100 1,100
United States4, 7 7,700 8,290 9,350 8,730 9,170
Uzbekistan 1,000 1,344 4 1,294 4 1,300 1,350
Venezuela 1,160 1,160 1,200 1,200 1,200
Vietnam 300 r 300 r 300 r 300 r 300
Zimbabwe 14 29 26 25 27

total 127,000 r 133,000 r 140,000 r 142,000 r 144,000

AMMoNiA: eStiMAteD WorLD ProDUCtioN, BY CoUNtrY1, 2

(thousand metric tons, contained nitrogen)

tABLe 12—Continued

1World totals, U.S. data, and estimated data have been rounded to no more than three significant digits; may not add to totals shown. 

rrevised. -- Zero.

7Synthetic anhydrous ammonia; excludes coke oven byproduct ammonia.

2includes data available through May 4, 2015.
3in addition to the countries listed, taiwan, and tajikistan produced ammonia, but available information is inadequate to make reliable
estimates of output levels.
4reported figure.
5May include nitrogen content of urea.
6Data are for years beginning April 1 of that stated.


