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PRESIDENT’S LETTER

The November 2018 quotation from business 
magnate and philanthropist Bill Gates reinforces 
the sense of pride that is shared among people who 
work in the fertilizer industry. After all, Gates sees 
some of the world’s most challenging problems 
firsthand, and he thinks our industry is an enormous 
force for global good.

Still, we must keep earning the public trust by functioning sustainably 
and ensuring that our products are produced and used with care for 
communities, their economies, and the environment.

TFI’s State of the Fertilizer Industry Report initiative gathers and 
aggregates quantitative measures of industry sustainability. On worker 
safety, for example, the fertilizer industry continues to outperform 
industry peers in the manufacturing and wholesale/blending sectors 
as reported in 2016 by the U.S. Department of Labor’s Bureau of Labor 
Statistics. Across the board, companies in our industry are more than 
two times as safe as their peers in the chemical sector. 

From 2015 through 2017, companies in this report invested an average 
of $3.8 billion annually in new facilities and in upgrades of existing 
infrastructure. Capital investments help fertilizer companies meet 
sustainability goals by increasing production efficiencies, reducing 
energy and water use, reducing greenhouse gas emissions, and 
strengthening the U.S. economy.

Ensuring that our products are used consistently with the 4Rs of 
Nutrient Stewardship (the right fertilizer source at the right rate, the right 
time, and in the right place) requires commitment from the industry, 
including establishing a knowledgeable employee base and investing in 
product research, technology innovation, infrastructure, and stakeholder 
partnerships. The commitment also requires working closely with our 
farmer customers. You will find information on our commitments in this 
arena in the “Fertilizer on the Farm” section of this report. 

If you have questions or other comments on the contents of the report, 
I invite you to contact us at sustainability@tfi.org so that we can 
improve next year’s State of the Fertilizer Industry Report.

PRESIDENT’S 
LETTER

Sincerely, 

Chris Jahn 
President and CEO
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“ I’VE NEVER BEEN SHY ABOUT MY PASSION
FOR FERTILIZER. IT’S A MAGICAL INNOVATION 
THAT’S RESPONSIBLE FOR SAVING MILLIONS 
OF LIVES FROM HUNGER AND LIFTING 
MILLIONS MORE OUT OF POVERTY BY 
BOOSTING AGRICULTURAL PRODUCTIVITY. “ 

– BILL GATES
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U.N. SUSTAINABLE DEVELOPMENT GOALS

THE FERTILIZER INDUSTRY’S 
CONTRIBUTIONS TO THE 
UNITED NATIONS’ SUSTAINABLE 
DEVELOPMENT GOALS
In 2015, the United Nations adopted a set of goals aimed at ending poverty and promoting 
prosperity while protecting the planet. These 17 Sustainable Development Goals (SDGs) 
involve the work of governments, businesses, and citizens to improve the lives of people 
everywhere. The Fertilizer Institute and our members are working to achieve continuous 
improvement on environmental, economic, and social outcomes, and our industry is 
actively contributing to the following SDGs that align most closely to the sector.

Goal 2: Zero Hunger

The fertilizer industry supplies the nutrients 
needed to grow the crops that feed the world.

Goal 6: Clean Water and Sanitation

Sustainable water management practices and 
land reclamation are in place during fertilizer 
production and on the farm. Fertilizer best 
management practice awareness, research, 
and implementation is a priority to reduce 
environmental loss.

Goal 7: Affordable and Clean Energy

Clean, abundant natural gas powers many 
of the industry’s production operations, and 
waste heat recapture technologies make 
facilities more efficient.

Goal 9: Industry, Innovation 
and Infrastructure

Capital investments to advance innovation 
and improve infrastructure have positive 
impacts on safety, environmental, and energy 
performance.

Goal 13: Climate Action

Practices are in place to capture and reuse CO2 
emitted during fertilizer production and on 
the farm. Optimized fertilizer use to reduce 
nitrogen emissions is pursued.



ONLY HAVE 2 MINUTES?
Here are the highlights →

2018 BY THE
NUMBERS

$67,500
Average annual employee wage

2X
The fertilizer industry is twice as

safe as our chemical industry peers

$3.8B
Average annual investments
in capital improvements and

new facilities

7.5M
Metric tons of GHGs captured
and reused by the industry –

this has tripled since 2013

$5.5M
Amount invested in 4R-related 

research and development

516B
Gallons of water
recycled in 2017

49M
Number of tons of fertilizer

that move through U.S.
ports each year

51%
Percentage of the energy used

by fertilizer manufacturers that comes 
from the capture of waste heat

$
TON
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ABOUT THE FERTILIZER INDUSTRY

MORE THAN JUST NPK
The mission of the fertilizer industry is to feed the world. Because 
without modern-day fertilizer, the world as we know it would 
not exist. Farmers around the globe are able to keep up with the 
demands of feeding a growing population, but only because of 
fertilizer. In fact, half of all food consumed today is only able to be 
grown because of fertilizer. 

What is fertilizer? There’s more to it than one might think.

Plants, just like humans, need nutrients to survive and reach their full 
nutritional potential. Three of these elements – carbon, hydrogen, 
and oxygen – are obtained through the air and water. But there 
are 14 remaining elements that need to come from the soil, and 
these are the elements in modern-day fertilizers. These elements are 
grouped into three categories: macronutrients, secondary nutrients, 
and micronutrients. All must be present in soil in the right form and 
at the right rate, time, and place to grow healthy crops. 

Nitrogen, phosphorus, and potassium are macronutrients. These 
nutrients make up the majority of all fertilizer produced; they are all 
necessary for plant growth. 

Nitrogen is essential in the formation of vital proteins not just 
in the plants we eat, but in all living things. While the Earth’s 
atmosphere is about 78 percent nitrogen by volume, most plants 
are unable to meet their nitrogen needs from the air. To produce 
nitrogen fertilizer, manufacturers use the Haber-Bosch process, 
which captures nitrogen from the air and combines it with 
hydrogen derived from natural gas. In other cases, nitrogen is 
mined from desert rocks.

Phosphorus is necessary for photosynthesis, the process plants 
use to convert sunlight to energy. Fertilizer manufacturers mine 
phosphorus from phosphate rock, which is found in shallow rock 
deposits formed by the decay of ancient sea life.

Potassium, also known as potash, is essential for carbohydrate 
and starch synthesis, and it also helps plants resist wilting. Up 
to 98 percent of potassium in the soil is unavailable to plants 
in its existing form, making potash fertilizer essential for crop 
production. Potassium is mined from deep deposits left by 
evaporation of ancient sea beds.

Secondary nutrients, while still essential for plant growth, are typically 
needed in smaller quantities than macronutrients.

Calcium is used to help reduce soil acidity and aids nutrient 
absorption within the plant itself. It also improves 
a plant’s ability to resist disease.

Magnesium is a component of chlorophyll. It is necessary 
for photosynthesis as it helps plants metabolize phosphorus 
molecules.

Sulfur can be found in the soil, but typically in amounts that 
are insufficient for many crops. Plants use sulfur to synthesize 
important amino acids, and it’s useful to boost winter hardiness.

ABOUT THE 
FERTILIZER 
INDUSTRY

N
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Micronutrients may sound less important, but they’re not. The 
‘micro’ means plants only require trace amounts, but they still 
can’t do without them. Together, these nutrients support all 
aspects of plant growth, including structural integrity, vitamin 
production, and increasing yields.

Secondary Micronutrients:

Boron

Chlorine

Copper

Zinc 

Manganese

Molybdenum

Nickel

Iron

Liebig’s Law of the Minimum 
The yield potential of a crop is like a barrel with staves of 
unequal length. The capacity of the barrel is limited by 
the length of the shortest stave (in this case, nitrogen) 
and can only be increased by lengthening that stave. 
When the stave is lengthened, another one becomes the 
limiting factor.
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ABOUT THE FERTILIZER INDUSTRY

The fertilizer industry is made up of companies that represent the 
entire supply chain from production to distribution to retail, all 
working together to deliver fertilizer to farmers in a safe, timely, 
and sustainable manner. The United States is the world’s fourth 
largest producer of nitrogen fertilizers and the second largest 
producer of phosphate.1 Companies participating in this report 
employ 25,552 employees and pay more than $1 billion in wages 

annually. For those companies that reported annual wages paid, 
their employees make, on average, $67,500 each year.

This report tracks industry performance on environmental, 
economic, and social indicators across the entire value chain. Now 
in its fourth year, the State of the Fertilizer Industry Report seeks 
to measure and evaluate industry efforts to identify successes and 
target areas for improvement.

$67,500
Average annual wages per employee 
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This report includes data from 28 companies.2 Twelve of these 
companies manufacture fertilizer and account for 84 percent of 
total nitrogen and 100 percent of total phosphate production 
capacity in the United States. This report gathers data across the 

AdvanSix, Inc. Harsco Metals and Minerals

American Plant Food Corp. J.R. Simplot Company

Ameropa Koch Ag and Energy Solutions

Anuvia Plant Nutrients LSB Industries

Apache Nitrogen Products, Inc. MFA Incorporated

Bio Huma Netics, Inc. Morral Companies

CALAMCO Nutrien

CF Industries SQM North America

CHS The Andersons, Inc.

Coffeyville Resources Nitrogen Fertilizers The Mosaic Company

Compass Minerals TradeMark Nitrogen

DASCO Trammo, Inc.

Gavilon WinField United

GROWMARK Yara North America

entire value chain, with an additional 16 participating companies 
serving as retailers, wholesalers, and distribution companies. 
Participants in the 2018 State of the Fertilizer Industry Report are:



FERTILIZER 
ON THE FARM



RIGHT RATE RIGHT TIME RIGHT PLACERIGHT SOURCE

13

The goal of the industry’s nutrient stewardship efforts is for all plant nutrients to 
be applied using the 4R framework. This means implementing best management 
practices (BMPs) based on the right nutrient source applied at the right rate, at 
the right time, and in the right place. The 4Rs reduce the loss of nutrients to the 
environment while also addressing sustainability concerns, such as improved 
profitability of the farm, improved water quality, and reduced loss of greenhouse 
gases. Achieving that vision requires commitment from all industry members, 
including establishing a knowledgeable employee base and investing in product 
research, technology innovation, infrastructure, and stakeholder partnerships. 
The commitment also requires working closely with our farmer customers.

U.N. Sustainable 
Development Goals 2 6 13
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FERTILIZER ON THE FARM

FERTILIZER ON THE FARM

INVESTING 
IN RESEARCH
Investments in research are essential to advancing 4R implementation 
on the farm. Knowledge gained from the industry’s research 
investment leads to innovations and improved fertilizer products, 
practices, and technologies. Research also allows for the evaluation of 
4R practices’ impact on crop yield and understanding their benefits for 
reducing environmental loss.  

4R Research Fund: In 2017, TFI members contributed $1.1 million to 
the North American 4R Research Fund, which has awarded more 
than $5.9 million in research in the United States and Canada to 
better understand the impacts of 4R practice implementation. In 
2017, the industry jointly funded a $2 million, multi-state 4R research 
effort with the Foundation for Food and Agronomic Research. 

Industry Investments in Research and Development: In addition 
to supporting the 4R Fund, fertilizer industry members invest in R&D 
to advance innovative products and technologies that improve on-
farm implementation of fertilizer practices. In 2017, three members 
reported investing $5.5 million in R&D that supported 4R and 
innovative products. 

INDUSTRY HIGHLIGHT

DATA-DRIVEN 
SUSTAINABILITY
Kyle Brase operates a family farm in Illinois growing 3,500 acres of winter wheat, 

corn for grain and silage, soybeans, and alfalfa. Implementing 4R practices is a 

mainstay on the farm, and Brase and his team continue seeking progress with the 

help of his crop adviser Joe Huebener, a YieldPoint precision ag specialist at CHS 

Shipman in Shipman, Ill.  

“Joe and I work closely to do what’s right for our farm,” Brase says. “We 

exchange a lot of ideas and look at ways we can test them to learn if they may 

or may not work.”

Technology and data are driving factors for Brase and Huebener. They sit down 

annually and examine multiple years of soil tests, yield results, and related items to 

arrive at a fertilizer prescription. Their decisions are guided by weighing profitability 

costs, environmental impact, and common-sense approaches to time management. 

Their efforts produce returns. Using variable rate technology, Brase is able to save 

$10 – $12 per acre yearly. Corn yields have increased three to five percent. And 

nitrogen use efficiency has improved from 1.5 to 0.9 pounds per bushel. 

Kyle Brase, right 

Joe Huebener, left
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Beyond Corn, Soybean, and Wheat  
While the Midwest was an initial focal point for 4R efforts, 
other cropping systems and geographies are also important. 
A growing number of 4R Advocates represent a diversity of 
crops, including potatoes, tomatoes, citrus, rice, and hops.

TFI ON POLICY

FARM BILL
Ensuring Public Funds Available for 4R Research 
Research priorities for the U.S. Department of Agriculture’s 
(USDA) National Institute of Food and Agriculture (NIFA) are 
set in the Farm Bill. NIFA is an important funding source for 
university researchers. TFI was successful in adding a priority 
research area in the newest Farm Bill that is focused on the 
impacts of fertilizer practices addressing source, rate, time, and 
place. The new priority will ensure university researchers have 
enough resources to help evaluate and advance the 4Rs. To 
educate members of Congress and other stakeholders about 
the 4Rs, TFI called on member companies, 4R farmers and 
crop adviser Advocates, and university researchers to share the 
importance of 4R practices. Next, TFI will work with NIFA to 
ensure the priority is fully implemented.
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FERTILIZER ON THE FARM

Partnerships are fundamental to achieving the industry vision where all nutrients are applied 
using the 4Rs. Partnerships allow TFI and its members to leverage and extend resources and 
to amplify outreach and implementation efforts. Industry members partner with government 
and non-government organizations through organized collaboration and by contributing both 
in-kind and monetary resources to achieve change. In 2017, six participating companies reported 
contributing $3 million to support their 4R partners. The following organizations have been 
identified as industry members’ partners on 4R.

To reduce nutrient loss to the 
environment, 4R practices work 
best when paired with conservation 
practices, such as field borders and 
conservation tillage. With sponsorship 
from CF Industries, The Nature 
Conservancy and 40 other stakeholders 
collaborated to launch the 4R Plus 
campaign in Iowa to drive awareness of 
the benefits of 4R Nutrient Stewardship 
and conservation practices.

4R Plus (Iowa)

Agribusiness Associations 
in multiple states

American Society of Agronomy

California Association 
of Pest Control Advisers

Certified Crop Advisers

Environmental Defense Fund

Farm Bureaus in multiple states

Field to Market

Florida Research Center 
for Agricultural Sustainability

International Plant Nutrition Institute

COMMITTED 
TO PARTNERSHIPS

Iowa Nutrient Research 
and Education Council

Louisiana State University

Mississippi State University

The Nature Conservancy

Nutrient Research 
Education Council, Illinois

Oregon State University

Soil Health Institute

Soil Science Society of America

University of California – Merced

University of Central Florida

University of Florida Institute 
of Food & Agricultural Sciences

University of Georgia

University of Maryland

University of Wisconsin

World Wildlife Fund
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A statewide partnership among Illinois Farm 

Bureau, Illinois county Farm Bureaus, GROWMARK, 

and FS companies continues to demonstrate and 

investigate 4R nutrient stewardship practices 

at the local level. The 4R field demonstration 

program, entitled 4R4U (pronounced “4R for 

you”), is entering its third year in 2019. Its goal is 

to bring added use, awareness, and knowledge on 

nutrient stewardship via the 4R approach. Local 

plot tests compare common to advanced practices 

on nutrient stewardship. Some of the types of 

tests include nitrogen-rate trials, use of multiple 

nitrogen applications, stabilizer utilizations, no-till 

planting, cover crops, and soil samples. Illinois Farm 

Bureau and GROWMARK are providing support 

and resources for the local projects, while local FS 

companies and county Farm Bureaus work together 

to carry out the 4R field demonstration strategy 

at a local level.

ENHANCED EFFICIENCY 
FERTILIZERS
Enhanced efficiency fertilizers (EEFs) are one of the tools farmers can use to improve nutrient 
uptake by the plant and reduce losses to the environment. EEFs are used in conjunction with 
both nitrogen and phosphorus fertilizers. The eight companies contributing to the EEF’s metric 
in 2017 reported that 21 percent of total nitrogen and phosphate sold was treated with EEF’s. 
For nitrogen products, five reporting companies manufactured 1,509,215 treated nutrient tons 
of nitrogen, and retailers sold 996,001 treated nutrient tons of nitrogen. This represents 24 
percent of total nutrient tons of nitrogen sold by reporting companies. Three retailer companies 
reported selling 148,642 treated nutrient tons of phosphate, representing 12 percent of the total 
nutrient tons of phosphate sold by the reporting companies. The companies reporting EEF sales 
operate 1,653 U.S. agricultural retail locations. 

INDUSTRY HIGHLIGHT

GROWMARK & 
FARM BUREAU 
– 4R4U

24%
Total nutrient tons 

of nitrogen sold 
treated with EEFs

12%
Total nutrient tons 
of phosphate sold 
treated with EEFs

N P
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AGRONOMIC 
PROFESSIONALS PUT 
THE 4RS TO WORK
In a 2017 survey developed to improve 4R communications, farmer 
responses indicated crop advisers are their most trusted source of 
information for fertilizer recommendations. Additionally, during 
the survey, when farmers heard information about the 4Rs and 
descriptions of potential benefits, their overall willingness to try new 
practices increased.3 

Agronomic professionals working in the fertilizer industry are 
instrumental in communicating the 4Rs to their farmer customers 
and guiding them toward greater on-farm implementation. 

Whether developing nutrient management plans or promoting 
precision agriculture technologies, agronomists are important in the 
farmer’s decision-making process. Among reporting retailers, the 
industry employs 2.3 individuals per branch operation who provide 
agronomic services. Among the non-retail sector, the industry employs 
1.8 agronomy professionals per organizational location. 

Certified Crop Advisers (CCAs) are professional agronomists who 
have met rigorous standards prescribed by the American Society of 
Agronomy. The CCA certification provides farmers assurance that their 
adviser is equipped to apply leading-edge technical knowledge to 
their fertilizer recommendations. Reporting retail companies employ 
0.6 certified professionals per retail location. Reporting non-retail 
companies employ 1.4 certified professionals per location. Within all 
retail and non-retail reporting companies, 30 percent of agronomic 
professionals carry a professional certification. 

Three out of four farmers rely on their agronomist for fertilizer recommendations
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PEOPLE & 
COMMUNITIES
The fertilizer industry is more than just minerals. The 
people it employs and the communities the industry 
operates in are its first priority; consequently, the industry 
invests heavily in worker and community safety.

U.N. Sustainable
 Development Goals 9
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PEOPLE & COMMUNITIES

PEOPLE & COMMUNITIES

SAFE AND SECURE 
EMPLOYEES
Since 2013, safety performance among TFI members participating in 
this report has continued to improve. The fertilizer industry continues 
to outperform industry peers in the manufacturing and wholesale/
blending sectors as reported in 20164 by the U.S. Department of Labor’s 
Bureau of Labor Statistics. Across the board, the fertilizer industry is 
more than two times as safe as its peers in the chemical sector. 

SAFE AND SECURE 
COMMUNITIES
The fertilizer industry realizes the impact its facilities have on 
the communities in which they operate. In recognition of their 
responsibility to these communities, the industry invests in safety 
training to protect employees and surrounding communities. Training 
local emergency responders how to react to and mitigate accidents 
involving different types of chemicals is an investment in the safety of 
the entire community. 

Number of people trained outside 
the organization in 2017.13,943
Number of hours of emergency 
responder training provided to 
community members in 2017.

2,401

Internal Safety
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INDUSTRY HIGHLIGHT

CF INDUSTRIES
As part of CF Industries’ unwavering commitment to “Do It Right,” the company 

annually presents the Stephen R. Wilson Excellence in Safety Award, which recognizes 

the CF location that best embodies the company’s culture of safety and excellence 

through its implementation of innovative ideas that enhance safety practices. The 

2017 Stephen R. Wilson Excellence in Safety Award went to CF’s Courtright (Ontario) 

Nitrogen Complex. Courtright’s winning idea was the implementation of cutting-

edge technology that reduces risk for infrared scans of electrical equipment while 

increasing the frequency at which they can test for potential issues. Infrared scans 

of electrical equipment are a critical part of keeping CF’s plants running safely as 

they identify faults early that could cause power failures or electrical fires. However, 

running scans required personnel to be exposed to live electrical equipment, 

which was a risk to multiple employees. To reduce this risk, the Courtright team 

implemented infrared scan windows, which allow for scans to occur without having to 

open electrical equipment and physically scan cables with electrical current running 

through them. Courtright also received an Electrical Safety Award from the Ontario 

Electrical Safety Authority for the idea.
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PEOPLE & COMMUNITIES

RESPONSIBLE AG
ResponsibleAg, Inc., is a nonprofit organization founded by companies 
in the fertilizer industry to assist agribusinesses as they seek to comply 
with federal environmental, health, safety, and security rules regarding 
the safe handling and storage of fertilizer products. The organization 
provides participating businesses a federal regulatory compliance 
assessment, relates recommendations for corrective action where 
needed, and offers a robust suite of resources to assist in this regard. 
Of the issues found during ResponsibleAg audits, 95 percent are 
related to signage, labeling, or are administrative paperwork issues.

TFI ON POLICY

TRADE
When President Trump took office, he made trade a high priority 
for his administration, specifically North American trade. Fertilizer 
has moved seamlessly across the borders between the United 
States and Canada and Mexico for decades to help satisfy the 
needs of a very interdependent North American agricultural 
marketplace. Any changes to the marketplace could mean changes 
in communities where TFI members operate. TFI worked with 
Administration officials to ensure trade priorities would remain 
under any new North American agreement. When the United 
States-Mexico-Canada Trade Agreement was announced in 2018, 
virtually all of TFI’s priorities appeared to be met in the new 
agreement, which must be approved by Congress.

Registered facilities

2,534

Registered facilities have 
completed ResponsibleAg audits

2,516

ResponsibleAg 
Certified facilities

1,257

BY THE NUMBERS:

Of the issues found during ResponsibleAg 
audits, 95 percent are related to signage, labeling, 

or are administrative paperwork issues.

<5%
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INVESTING 
IN SUSTAINABILITY
From 2015 through 2017, companies in this report invested an 
average of $3.8 billion annually in new facilities and in upgrades of 
existing infrastructure. Capital investments help the industry meet 
sustainability goals by increasing production efficiencies, reducing 
energy and water use, reducing greenhouse gas emissions, and 
strengthening the U.S. economy.

Capital investments are equally important to the fertilizer retail sector. 
Investments in technology and tools to protect the environment help 
retailers assist farmers in applying 4R Nutrient Stewardship in their 
nutrient management plans. High-tech farm equipment often comes 
with a price tag that extends well into six figures. By using the tools 
of precision agriculture on their customers’ farms, retailers meet or 
exceed economic and environmental goals.

INDUSTRY HIGHLIGHT

YARA
Yara has continued to invest strategically in the United States with a first-of-

its-type ammonia production facility that uses hydrogen as a feedstock. Unlike 

conventional ammonia facilities, which use natural gas to produce the hydrogen 

needed for ammonia production, Yara’s Freeport, Texas, plant project, which was 

undertaken in partnership with BASF, uses hydrogen by-product from nearby 

chemical plants, and a large pipeline grid as a backup, along with nitrogen 

from several air separation plants. This means that the plant foregoes the 

initial production step, significantly making it a cheaper investment with lower 

capital expenditures and maintenance costs over time. The project, which began 

construction in 2015, includes a new ammonia storage tank and upgraded export 

and distribution capacity. The innovative design allows for a more sustainable 

use of resources as the hydrogen obtained by Yara would normally simply be 

burned, whereas this technology makes for the best possible use of resources while 

avoiding additional greenhouse gas emissions.

The average annual capital 
investment over the past 

three years

$3.8B
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The industry is working to do more with less. The production 
of commercial fertilizers requires a significant amount of 
natural resources, such as natural gas, water, and land. 
However, TFI member companies have invested billions of 
dollars in facility upgrades that have made the production 
process more efficient and sustainable.

Investment in capital improvements, including upgrades to 
existing production facilities and the construction of new, 
more efficient facilities, provides opportunities to implement 
state-of-the-art technologies that capture GHG emissions, 
achieve zero water discharge, capture waste heat for energy 
production, and reclaim all mined lands.

The data reported in this report 
represent a substantially different 
set of participants than prior years; 
therefore, representation of trends 
would not be accurate. As the total 
number of companies that participate 
in this report changes, so does the 
quantity of reported natural resources 
used. For clarity, this report will focus 
on normalized numbers or the amount 
of resources needed to produce one 
ton of fertilizer. 

U.N. Sustainable 
Development Goals6 7 9 13
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ENVIRONMENT 
& ENERGY
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ENVIRONMENT & ENERGY

ENVIRONMENT & ENERGY

WATER
Sustainable water use is a key element in the industry’s conservation 
efforts. Water is a significant resource in the production of phosphate 
and potash fertilizers, and to a lesser extent for nitrogen. TFI gathered 
water-related data based on volume (in gallons) of water purchased 
and water withdrawn from wells and surface water. 

Water Usage among Nitrogen Producers

Among nitrogen producers, water usage on a per-ton basis has 
decreased each year since reporting began in 2013. The amount of 
water used to produce one ton of nitrogen fertilizer is down 7 percent 
from 2016 to 2017 and down 42 percent since 2013.

Water Usage among Phosphate Producers

Water use on a per-ton basis increased slightly for phosphate producers, 
as facilities continue to increase efficiencies and reuse water throughout 
the production process. The amount of water used to produce one ton of 
phosphate fertilizer in 2017 has increased four percent since 2016.

Many fertilizer manufacturers have set water efficiency and zero-
discharge goals for their operations. These goals are achieved through 
the use of recycled and reclaimed water. Recycled water refers to 
water demand an organization satisfies by reusing water during the 
production cycle instead of withdrawing additional water. Reclaimed 
water is wastewater used from third-party sources that offsets water 
that would otherwise be drawn from other sources. Members reported 
recycling 516 billion gallons of water within their operations in 2017. This 
is the same amount of water that 5,160,000 households use every year.5

INDUSTRY HIGHLIGHT

APACHE NITROGEN 
PRODUCTS, INC.
Apache Nitrogen Products, Inc. (ANPI) operates a zero-discharge facility that 

reduces environmental impact by limiting water waste. Through these efforts, 

ANPI avoids additional water consumption and captures up to 10,000 tons of 

potential waste annually.

ANPI’s manufacturing facility in Benson, Arizona, produces nitric acid and both 

dry and liquid forms of ammonium nitrate, which supplies both the mining and 

agriculture industries.

The major feedstock to ANPI’s process is anhydrous ammonia, which is 

imported to the facility from various locations. The heating and cooling 

required in the processes are provided through steam and cooling water, with 

the approximate 650 gallons per minute of water being supplied from deep 

aquifers. In addition, the nitric acid production process also produces water 

as a byproduct. To execute on the zero-discharge program, ANPI employs two 

key methods. The first is the capture of all liquid waste product streams, which 

are reprocessed in a state-of-the-art, automated facility to provide a clean 

feedstock for salable products. This system has recently been upgraded using 

Swiss technology, resulting in a high degree of automation.

The second method involves managing all blowdown streams from cooling 

towers and boiler systems. These are collected and then reprocessed through 

a brine concentrator, which provides two streams. The main stream from this 

process is a high-purity water stream that is used to produce the steam that 

is used in the ammonium nitrate production process. The second, and much 

smaller, stream is a slurry of concentrated reject materials that is collected and 

shipped to a landfill periodically.



Water used per 
nutrient ton of nitrogen 
compared to 20167% ↓ 
Water used per  
nutrient ton of nitrogen 
compared to 201342% ↓ 





516B
Gallons of water 
recycled within 

operations in 2017

= 1 BILLION GALLONS

In 2017, member companies reported they operated a total of 
29 zero-discharge facilities. A zero-discharge facility is defined 
as having no direct liquid discharge to surface or ground water, 
other than stormwater drainage. These facilities are beneficial 
because they avoid adding any pollution load to waterways, 
except for runoff from precipitation.
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GREENHOUSE 
GAS EMISSIONS

Minimizing greenhouse gas 
(GHG) emissions is a priority for 

companies in the fertilizer industry.  

High purity carbon dioxide (CO2) is a byproduct of ammonia production, but it is also a 
necessary ingredient in the production of urea fertilizer; therefore, the industry captures 
CO2 emitted during ammonia production and re-uses it during the urea production process. 
Excess captured CO2 from fertilizer production is also recycled for other industrial use, such as 
enhanced oil recovery and the carbonization of soft drinks.

In 2017, the industry captured and re-used 7.5 million metric tons – which is 24 percent of all 
GHGs emitted by the industry throughout the year. While the percentage of CO2 emissions 
captured is down fractionally from the 2016 number of 25 percent, it represents a dramatic 
increase over 2013, when the industry captured and re-used 9 percent of its GHGs. The 2017 
emissions captured are equivalent to the total annual emissions from one coal-fired plant.6 
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INDUSTRY HIGHLIGHT

ANUVIA PLANT 
NUTRIENTS
Anuvia’s innovative technology reclaims organic waste 
materials, such as food scraps, which are processed into 
homogenous multi-nutrient, enhanced-efficiency, slow-release 
plant nutrient products that help protect the environment, 
improve soil health, and support plant growth. The 
manufacturing process significantly reduces Anuvia’s carbon 
footprint by producing four times less CO2 emissions than 
conventional fertilizers.

The fertilizer technology is based on a novel slow-release 
delivery system called the Organic MaTRX™, a delivery system 
that mimics what happens to organic matter in the soil. It 
returns up to 16 percent organic matter to the soil.

This technology represents an ideal circular economy addressing 
the three pillars of sustainability. Social: this technology 
is a new, clean, and efficient way to recycle organic waste, 
producing a pound of fertilizer from a pound of waste in a 
closed loop process. Environmental: nutrient loss is reduced, 
thereby protecting our watersheds. Net greenhouse gas 
emissions are reduced in the process and in application. 
Economic: these products contribute to efficient clean food 
production by putting value back into organic waste materials.
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TFI ON POLICY

ENERGY STAR
Fertilizer production is an energy-
intensive operation. TFI partnered with 
the U.S. Environmental Protection 
Agency’s (EPA) ENERGY STAR program 
to develop tools that fertilizer 
manufacturers, particularly those 
that produce nitrogen fertilizers from 
ammonia, may use to improve the 
energy efficiency of their manufacturing 
operations. Specifically, to help 
member companies benchmark their 
operations, TFI worked with the EPA to 
develop the ENERGY STAR Plant Energy 
Performance Indicator (EPI). The EPI 
is an energy-management tool that 
enables companies to compare the 
energy performance of their plant to the 
performance of plants of peers across 
the industry. EPIs also help companies 
measure, track, and benchmark 
plant energy performance over time 
and against the industry. Such data 
are critical to determining potential 
process changes to further enhance 
energy efficiency and in setting energy 
improvement goals.

ENERGY
The production of fertilizer requires energy, either in the form of natural gas or other fuels, 
electricity, or steam. As part of their sustainability efforts to reduce their energy footprint, 
fertilizer manufacturers cogenerate energy or use other low-impact energy sources, such as 
solar or steam from waste heat.

This report captures energy consumption and intensity. To help illustrate the magnitude 
of energy consumed and types of energy used in the industry, participating companies 
provided data for direct and indirect energy use. Direct energy use is either total fossil 
fuel consumption or a breakdown of the individual fuels used (diesel, propane, fuel oil, 
natural gas). Indirect energy use is reported as the electricity use generated offsite and 
purchased steam use. 

Participating companies reported using 11.3 gigajoules (GJ) of energy 
per ton of fertilizer produced.

During the fertilizer production process, heat is generated, captured, and used as thermal 
energy for heating and electricity generation. In 2017, companies reported capturing 
101.8 million GJ of waste heat. This is equivalent to 51 percent of the total energy use 
reported by all participating producers. From this waste heat, companies were able to 
generate 2.3 billion kilowatt hours of electricity from the capture and reuse of this waste 
heat. This is energy that manufacturers would otherwise have to purchase or supply 
by fuel combustion. 



Waste heat fuels a boiler

...Or electricity back
into the grid

Electricity from
the generator is used
for production

The boiler creates steam

The steam runs
the generator

101.8M
Gigajoules of energy captured 
through waste heat capture

51%
Amount of total energy use 
reported that was produced 
through waste heat capture 

2.3B
Kilowatt-hours of electricity 
captured from waste heat  

Energy & Waste Heat Capture
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LAND RECLAMATION
Fertilizer production can have a significant physical footprint, 
especially in the mining sector. However, surface-mined acres 
are reclaimed, restoring such lands for productive uses by both 
wildlife and people. While land-reclamation data are primarily 
focused on mine reclamation, the information is applicable 
to any fertilizer producer who has disturbed and/or reclaimed 
land around their facilities. Land reclamation associated with 
mining activities is not a steady activity year-to-year, but instead 
follows the mining cycle. It is not unexpected to see swings in the 
number of acres reclaimed from year to year as mine sites close or 
reclaimed acres are released. In 2017, companies reclaimed 
2,895 acres of land.

2,895
Acres of land 

reclaimed in 2017 
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THE MOSAIC COMPANY
In Mosaic’s Florida phosphates operations, teams of biologists, 
ecologists, and engineers conduct acre-for-acre reclamation, 
returning mined lands to productive wildlife habitats and 
recreational, agricultural, commercial, or residential purposes. 
Here are some of the many ways Mosaic returns formerly mined 
land to productive use for wildlife and people:

• Mosaic’s reclamation techniques create high-quality 
habitats ranging from prairies and forests to wetlands and 
lakes where native wildlife and plant species thrive, using 
topsoils from pre-mined wetlands that contain diverse seed 
banks. Often, these practices enhance wildlife corridors by 
connecting reclaimed wetlands to existing preservation 
wetland systems. In some cases, past environmental damage 
unrelated to mining can be corrected, such as wetland 
draining and filling. In 2017, Mosaic reclaimed nearly 300 
acres of wetlands and constructed approximately 8,500 
linear feet of streams.

• Thousands of acres of reclaimed land are currently used 
for cattle grazing and to grow citrus, sod, cypress, and 
eucalyptus. Mosaic has a team of employees exploring the 
potential of growing other crops on formerly mined land, 
such as olives, pomegranates, pongamia, and hops.

• A world-renowned golf resort sits on 16,000 acres of 
formerly mined land near Fort Meade, Florida.

• Mosaic partners with state and local governments to create 
parks on formerly mined land throughout west central 
Florida where community members can fish, camp, bike, jog, 
and play while observing the area’s abundant wildlife.

More than 3,000 Mosaic employees call central Florida home, 
and the company takes great pride in reclaiming the land for 
future generations to enjoy.



U.N. Sustainable 
Development Goals 6 7 9 13

FERTILIZER 
TRANSPORTATION



The production of fertilizer is only as good as the industry’s 
ability to get it to farmers when and where they need it. 
Fertilizer must move from the production facility to the 
retail outlet and finally to the farm. This complex process 
relies on many forms of transportation, including rail, truck, 
waterways, and pipeline. The fertilizer industry is built to 
serve the farmer, so that the right amount of the right 
fertilizer product is safely delivered when the farmer needs it. 
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CHAPTER RUNNER

Fertilizer is on the move all year round.

Production facilities operate 24/7, 365 days a year. These facilities 
have limited storage, and the end product must be transported to 
warehouses and terminals strategically located, like pieces on a chess 
board, throughout the nation. During the spring and fall, storage at 

warehouses and terminals is depleted as fertilizer is bought by farmers 
and transported to the farm. In the summer and winter, storage at 
warehouses and terminals is replenished as the industry prepares for 
the next spring planting or fall harvest season.

Once produced, fertilizer might be transported via truck many times, 
including to the rail- or barge-loading facility, trucked between the 



41

2018 TFI STATE OF THE INDUSTRY | TFI.ORG

0

1M

2M

3M

4M

5M

0

1M

2M

3M

4M

5M

6M

7M

8M

0

3M

6M

9M

12M

15M

0

100K

200K

300K

400K

500K

600K

700K

800K

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Q1 Q2 Q3 Q4Q1 Q2 Q3 Q4

Marine Vessel Rail

Motor Vehicle Pipeline

To
ns

 o
f f

er
til

iz
er

 (i
nc

lu
di

ng
 a

nh
yd

ro
us

 a
m

m
on

ia
) t

ra
ns

po
rt

ed
 

4.5M

13M
730K

6.6M

2018 Seasonal Transportation By Mode



42

FERTILIZER TRANSPORTATION

barge and rail trips, trucked from the barge and rail facility to the 
retailer, and eventually trucked to the farmer. Truck shipments increase 
in the spring and fall when farmers are applying fertilizer on their fields.

Rail plays a crucial role in the distribution of fertilizer across the 
United States. It is one of the safest and most efficient ways to 
transport fertilizer. The fertilizer industry continues to invest in new 
railcars that are more sustainable and move product safely across the 
country. Moving fertilizer by rail instead of truck reduces greenhouse 
gas emissions by 75 percent. One rail car carries the same amount of 
fertilizer as four truck loads.

TFI ON POLICY

INFRASTRUCTURE
Moving fertilizer around the country requires sound 
infrastructure, including safe roads and bridges and modern 
inland waterways. Unfortunately, many of these structures are 
aging and crumbling. The Fertilizer Institute has been active in 
supporting efforts to pass legislation providing significant funds 
to improve infrastructure in the United States. Though progress 
stalled on these efforts, TFI has submitted comments to the 
Administration stressing the importance of infrastructure to the 
fertilizer industry. TFI was also active on Capitol Hill in support 
of the Water Resources Development Act, which was recently re-
authorized and provides funding to modernize inland waterways 
(ports, locks, and dams).  

Fertilizer must not only be moved within the U.S. borders. A lot of 
fertilizer either produced or consumed in the United States is imported 
from and exported to other countries. The United States imports and 
exports more than 49 million tons of fertilizer each year and relies on 
U.S. ports of entry to make that happen. A port of entry can either be 
located on the coast to accept shipments via ocean-going vessels or 
inland near the nation’s borders with Canada and Mexico. These inland 
ports are located near rivers and rail lines to aid in getting product 
to and from the port. In 2017, 27 percent of all fertilizer imports and 
exports moved through the port of New Orleans7, located along the 
Mississippi River and served by major rail lines.
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New Orleans, LA
13,165,922 tons / 27%

Detroit, MI
2,277,509 tons / 5%

Laredo, TX
1,428,262 tons / 3%

San Francisco, CA
1,329,465 tons / 3%

Port Arthur, TX
1,225,159 tons / 2%

Duluth, MN
3,838,142 tons / 8%

Great Falls, MT
4,588,595 tons / 9%

Other
7,541,670 tons / 15%

Tampa, FL
5,872,521 tons / 12%

Houston, TX
2,387,289 tons / 5%

Pembina, ND
5,891,974 tons / 12%

Top 10 U.S. Ports Based on Fertilizer Imports and Exports (in tons)



1  International Fertilizer Association. (2018). IFADATA ©.

2  In 2017, Agrium and PotashCorp merged to form Nutrien. While this
merger eliminated a participating company, it does not materially 
change the report content.

3  Moody, L. (2018). Communicating the 4Rs to Farmers: Insights
and Opportunities. Journal of Soil and Water Conservation, 73(5), 
128A-131A.

4  The data set from 2016 is the most recent available as the
Department of Labor no longer reports this metric.

END NOTES AND REFERENCES
5  How We Use Water. (2018, February 05). U.S. Environmental

Protection Agency. Retrieved from https://www.epa.gov/watersense/
how-we-use-water.

6  Greenhouse Gas Equivalencies Calculator. (2017, September). U.S.
Environmental Protection Agency. Retrieved from https://www.epa.
gov/energy/greenhouse-gas-equivalencies-calculator.

7  Import and Export data - Foreign Trade Statistics, U.S. Department of
Commerce; prepared by The Fertilizer Institute.



REPORT DATA
PARTICIPATION
Data Reporting Year 2014 2015 2016 2017

Participating Companies 13 20 33 28

Participation as a Percent of the Total U.S. Fertilizer Nutrient Production Capacity1 87% 93% 94% 89%

Participating Companies as a Percent of the Total Number of U.S. Fertilizer Retail Locations2 15% 27% 33% 30%

1  Calculated using participants’ annual U.S. production capacity as reported to TFI’s Fertilizer RECORD as of December 2017.
2 Industry experts estimate a total of 6,000 manned retail facilities.
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In an effort to amplify the industry’s voice on issues that impact 
fertilizer, TFI developed a State of the Industry Report in 2015. This 
report is a mechanism to gather data on the social, economic, and 
environmental impacts of members within the fertilizer industry. The 
aggregated data summarized in the annual report are then used to 
support TFI’s various advocacy and outreach programs.

Metric Development 
TFI contracted Environmental Resources Management (ERM) to 
facilitate development and identification of metrics to include in 
the report, define the metrics, and establish rules for reporting to 
the various metrics. ERM maintains third-party confidentiality while 
collecting, reviewing, and aggregating the data collected from 
participating companies.

APPENDIX
Participation 
Participation in the report is voluntary, meaning the fertilizer 
companies participating in this report volunteer their time to provide 
data to as many of the metrics as they have data available.

Boundary 
The State of the Industry Report includes data provided by TFI member 
companies surrounding the fertilizer industry in the United States. This 
includes fertilizers manufactured in the United States and imported 
into the United States. This report represents the entire U.S. value 
chain of the fertilizer industry from fertilizer manufacturing sites, crop 
nutrient wholesalers, agricultural retail facilities, and the transport of 
fertilizer materials throughout the value chain in the United States.



INVESTMENTS IN 4R NUTRIENT STEWARDSHIP
Data Reporting Year 2013 2014 2015 2016 2017

4R Research Fund $1,158,300 $1,371,727 $1,016,422 $1,155,738 $1,105,766

R&D Research* $5,490,000

4R Partnerships* $2,975,000

*New metric in 2018

AGRONOMIC PROFESSIONALS
Data Reporting Year 2013 2014 2015 2016 2017

Participating Companies 8 8 13 21 17

Participation as a Percent of the Total U.S. Fertilizer 
Nutrient Production Capacity

59% 59% 87% 88% 87%

Participating Companies as a Percent of the Total Number 
of U.S. Fertilizer Retail Locations

15% 15% 27% 33% 30%

Agronomic Professionals at Retail Facilities

Number of Employees Within the Company Who Provide Agronomic 
Services and Information as Part of their Regular Job Duties

2,568 2,573 3,438 4,414 4,153

Number of Employees with Certified Crop Advisor (CCA) Certification 576 578 910 1,153 1,020

Number of Employees with Certified Professional 
Agronomist (CPAg) Certification

10 10 27 28 19

Total Number of Retail Locations Served by the Total Number 
of Agronomists Identified

875 875 1,618 1,996 1,789

Agronomists per Location 2.93 2.94 2.12 2.21 2.32

Individuals Certified (CCA/CPAg) per Location 0.67 0.67 0.58 0.64 0.58

Agronomic Professionals at Non-Retail Facilities

Number of Employees Within the Company Who Provide Agronomic Services 
and Information as Part of their Regular Job Duties

47 48 321 405 398

Number of Employees with Certified Crop Advisor (CCA) Certification 18 18 217 265 265

Number of Employees with Certified Professional 
Agronomist (CPAg) Certification

3 3 37 46 51

Total Number of Non-Retail Locations Served by the 
Total Number of Agronomists Identified

5 5 89 188 226

Agronomists per Location 9.4 9.3 3.61 2.15 1.76

Individuals Certified (CCA/CPAg) per Location 4.2 4.2 2.85 1.67 1.4
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AGRONOMIC PROFESSIONALS
Data Reporting Year 2013 2014 2015 2016 2017

Retail & Non-Retail Facilities Combined

Number of Employees Within the Company Who Provide Agronomic Services 
and Information as Part of their Regular Job Duties

2,615 2,621 3,759 4,819 4,551

Number of Employees with Certified Crop Advisor (CCA) Certification 594 596 1,127 1,418 1,285

Number of Employees with Certified Professional 
Agronomist (CPAg) Certification

13 13 64 74 70

Percentage of Agronomic Employees with Professional Certifications 23% 23% 32% 31% 30%

ENHANCED EFFICIENCY FERTILIZERS (EEF)
Data Reporting Year 2015 2016 2017

Participating Companies 4 9 8

Number of Treated Nutrient Tons of Nitrogen Sold (Treated by an Inhibitor, Polymer, or Other Controlled Release Mechanism)

Manufacturer: Nitrogen 704,902 765,621 1,509,215

Retail: Nitrogen 640,004 631,181 996,001

Retail: Phosphate n/a n/a 148,642

Retail: Total Number of Nutrient Tons Sold, Treated and Untreated with EEF

Nitrogen 5,600,426 4,758,954 4,135,533

Phosphate n/a n/a 1,240,136

Percent of Total Nutrient Tons Sold by Retailers Treated with EEF 11% 13% 21%

EMPLOYEE SAFETY
Data Reporting Year 2013 2014 2015 2016 2017

Participating Companies 11 11 13 25 20

Fertilizer Manufacturing Participating Companies 13 11

Fertilizer Wholesale, Retail, and Distribution Companies 12 9

Participation as a Percent of the Total U.S. Fertilizer 
Nutrient Production Capacity

87% 87% 93% 94% 82%

Participation as a Percent of the Total U.S. Nitrogen Production Capacity 93% 98% 73%

Participation as a Percent of the Total U.S. Phosphate Production Capacity 93% 100% 100%

Recordable Rate 2.1 1.96 1.76 1.98 1.45
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EMPLOYEE SAFETY
Data Reporting Year 2013 2014 2015 2016 2017

Lost-Time Incident Rate 1.05 1.18 1.04 0.79 0.63

Internal Safety - Breakdown by Industry Segment

212391 and 212392 – Mining – Employees

Recordable Rate 0.99 1.5 1.39

Lost-Time Incident Rate 0.4 0.65 0.58

325311 and 325312 – Fertilizer Manufacturing – Employees

Recordable Rate 1.27 1.31 1.22

Lost-Time Incident Rate 0.64 0.64 0.59

325314 and 424910 – Blenders and Wholesalers – Employees

Recordable Rate 2.23 2.59 1.6

Lost-Time Incident Rate 1.43 0.95 0.67

EXTERNAL SAFETY
Data Reporting Year 2013 2014 2015 2016 2017

Participating Companies 5 5 8 25 6

Participation as a Percent of the Total U.S. Fertilizer 
Nutrient Production Capacity

16% 16% 17% 94% 7%

Number of People Trained Outside the Organization 11,970 11,761 13,422 14,806 13,943

Number of Hours of Emergency Responder Training Provided 
to Community Members

3,475 1,567 2,645 2,826 2,401

RESPONSIBLEAG
(Figures Provided as a Cumulative Total Through the End of the Calendar Year) 2015 2016 2017 2018

Facilities Registered 1,850 2,260 2,600 2,534

Facilities Registered as a Percent of the Total Number of Fertilizer Retail Locations 31% 38% 43% 42%

Audits Performed 1,330 1,880 2,516

Facilities Certified 475 876 1,257

CAPITAL INVESTMENT
Data Reporting Year 2013 2014 2015 2016 2017

Participating Companies 10 10 14 23 18

Participation as a Percent of the Total U.S. Fertilizer 
Nutrient Production Capacity

84% 84% 84% 88% 82%
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CAPITAL INVESTMENT
Data Reporting Year 2013 2014 2015 2016 2017

Fertilizer Manufacturing Participating Companies 7 7 7 10 10

Fertilizer Wholesale, Retail, and Distribution Companies 3 3 7 13 8

Capital Investments (in $ Billions) 1.99 3.07 5.57 4.25 1.66

Number of Employees (16 Companies)*  25,552

Wages Paid (11 Companies, in $ Billions)* 1.04

Average Wage per Employee (11 Companies)* $67,500

*New Metric in 2017

WATER
Data Reporting Year 2013 2014 2015 2016 2017

Water Use for Nitrogen Production

Participating Companies 6 6 7 11 10

Participation as a Percent of the Total U.S. Nitrogen Production Capacity 52% 53% 73%

Surface Water (Million Gallons) 25,296 22,308 20,621 21,696 31,925

Well Water (Million Gallons) 2,165 2,142 2,323 4,333 5,275

Purchased Water (Million Gallons) 3,343 3,671 3,313 4,973 8,939

Total Use per Ton (Gallons per Nutrient Ton) 8,549 7,363 6,341 5,331 4,968

Water Use for Phosphate Production

Participating Companies 4 4 4 4 3

Participation as a Percent of the Total U.S. Phosphate Production Capacity 84% 100% 100%

Surface Water (Million Gallons) 69,127 67,385 62,090 61,585 66,427

Well Water (Million Gallons) 31,160 27,886 28,006 31,496 31,338

Purchased Water (Million Gallons) 688 636 792 1,153 1,406

Total Use per Ton (Gallons per Nutrient Ton) 13,266 12,523 12,285 12,095 12,586

Water Reclaimed and Recycled/Reused for All Nitrogen, Phosphate, and Potash Production

Participating Companies 5 4

Water Recycling/Reuse (Million Gallons) 461,870 515,648
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GREENHOUSE GAS EMISSIONS
Data Reporting Year 2013 2014 2015 2016 2017

Participating Companies 8 8 10 14 10

Participation as a Percent of the Total U.S. Fertilizer 
Nutrient Production Capacity

- - 91% 94% 82%

Participation as a Percent of the Total U.S. Nitrogen Production Capacity 49% 49% 90% 98% 73%

Participation as a Percent of the Total U.S. Phosphate Production Capacity 75% 75% 93% 100% 100%

Greenhouse gas emissions reported to US EPA (in Metric Tons CO2 Equivalents)

GHGs Actually Emitted 23,764,734 24,104,982 25,987,743 23,666,634 23,324,161

GHGs Reported But Not Emitted (I.E., Captured) 2,315,274 2,639,017 4,090,710 8,105,299 7,541,342

Percentage of GHG Emissions That Were Captured (Not Emitted) 9% 10% 14% 26% 24%

GHGs emitted normalized (Metric Ton CO2 Equivalent per Metric Ton Produced)

Nitrogen 1.2 1.24 2.27 1.8 2.11

Phosphate 0.28 0.29 0.24 0.25 0.24

Combined (Nitrogen and Phosphate) 0.84 0.87 1.55 1.36 1.53

ENERGY
Data Reporting Year 2013 2014 2015 2016 2017

Participating Companies 8 8 9 13 10

Participation as a Percent of the Total U.S. Fertilizer 
Nutrient Production Capacity

64% 64% 65% 68% 82%

Participation as a Percent of the Total U.S. Nitrogen Production Capacity 52% 53% 73%

Participation as a Percent of the Total U.S. Phosphate Production Capacity 84% 100% 100%

Total Energy Use (in Gigajoules)

Direct (GJ) 103,423,400 105,328,042 112,562,213 114,106,043 171,854,945

Indirect (GJ) 17,510,756 18,666,439 24,274,043 27,563,219 26,330,532

Total (GJ) 120,934,156 123,994,481 136,836,255 141,669,263 198,185,477

Normalized

Direct (GJ per Nutrient Short Ton Produced) 8.36 8.33 8.73 8.03 9.8

Indirect (GJ per Nutrient Short Ton Produced) 1.42 1.48 1.88 1.94 1.5
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ENERGY
Data Reporting Year 2013 2014 2015 2016 2017

Total (GJ per Nutrient Short Ton Produced) 9.78 9.8 10.61 9.98 11.3

Natural Gas as a Feedstock (Not for Energy Production) (Billion GJ) 1.54 1.33 1.37

Normalized (GJ per Short Nutrient Ton of Nitrogen Produced) 209 110 152

Waste Heat Captured (GJ) 107,046,657 111,230,244 101,804,576

Ratio of Waste Heat Captured to Total Energy Use 
(Waste Heat Captured / Total Energy Use)

78% 79% 51%

Electricity Generated Onsite (Cogeneration) (in Billion kWh) 2.3 2.27

LAND
Data Reporting Year 2013 2014 2015 2016 2017

Acres Reclaimed / Released 3 3 3

Acres reclaimed / released 5,581 6,641 2,895

TRANSPORTATION
Data Reporting Year 2015 2016 2017

Participating Companies 13 21 19

Fertilizer Manufacturing Participating Companies 8 11 10

Fertilizer Wholesale and Retail 
Participating Companies

5 10 9

Participation as a Percent of the Total U.S. 
Fertilizer Nutrient Production Capacity

51% 50% 61%

Participation as a Percent of the Total U.S. 
 Nitrogen Production Capacity

37% 39% 42%

Participation as a Percent of the Total U.S. 
Phosphate Production Capacity

71% 71% 100%

Annual Percentage of Mode Used (per Ton, per Mile) 2015 2016 2017

Anhydrous Ammonia

Marine Vessel 16% 0% 26%

Rail 44% 69% 43%

Motor Vehicle 17% 19% 11%

Pipeline (Ammonia Only) 24% 11% 20%
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TRANSPORTATION
Data Reporting Year 2015 2016 2017

Other Nitrogen Fertilizer Materials

Marine Vessel 44% 9% 33%

Rail 49% 78% 54%

Motor Vehicle 7% 12% 13%

Phosphatic Fertilizers

Marine Vessel 58% 23% 46%

Rail 37% 64% 47%

Motor Vehicle 5% 13% 7%

Potassium Fertilizers

Marine Vessel 16% 21% 14%

Rail 79% 76% 83%

Motor Vehicle 4% 3% 3%

Other NPK Fertilizers (Not Included in Other Categories)

Marine Vessel 1% 0% 0%

Rail 56% 62% 62%

Motor Vehicle 43% 38% 38%

 

Average Distance per Shipment by Mode (Miles) 2015 2016 2017

Anhydrous Ammonia

Marine Vessel 615 - 1,100

Rail 1,209 1,176 1,164

Motor Vehicle 156 159 117

Pipeline (Ammonia Only) 480 605 283

Other Nitrogen Fertilizer Materials

Marine Vessel 1,074 963 723

Rail 806 1,210 641

Motor Vehicle 121 240 177
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TRANSPORTATION
Data Reporting Year 2015 2016 2017

Phosphatic Fertilizers

Marine Vessel 1,095 930 1,621

Rail 1,027 1,917 754

Motor Vehicle 191 389 185

Potassium Fertilizers

Marine Vessel 738 1,396 585

Rail 1,374 2,387 1,155

Motor Vehicle 168 185 104

Other NPK Fertilizers (Not Included in Other Categories)

Marine Vessel - - -

Rail 1,053 1,966 909

Motor Vehicle 125 208 122

Tons of Finished Material Shipped 2015 2016 2017

(Thousand Tons of Material Transported) Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Anhydrous Ammonia

Total Short Tons Shipped 1,798 2,790 1,774 2,341 1,876 2,407 1,661 2,358 2,947 3,196 2,297 2,230

% Fertilizer Use 95% 97% 95% 97% 91% 93% 85% 91% 78% 80% 71% 87%

% Non-Fertilizer Use 5% 3% 5% 3% 9% 7% 15% 9% 22% 20% 29% 13%

Marine Vessel 222 232 187 213 136 180 159 170 613 600 411 465

Rail 369 377 413 329 323 290 296 297 180 169 123 184

Motor Vehicle 598 1,582 592 1,195 708 1,191 465 1,188 779 1,051 471 1,054

Pipeline 608 599 582 604 535 573 500 480 730 747 657 676

Other Nitrogen Fertilizer Materials

Total Short Tons Shipped 3,557 4,811 2,388 2,830 4,000 5,758 2,963 3,667 6,117 6,651 4,329 3,116

% Fertilizer Use 98% 98% 97% 97% 94% 96% 93% 94% 86% 86% 81% 87%

% Non-Fertilizer Use 2% 2% 3% 3% 6% 4% 7% 6% 14% 14% 19% 13%

Marine Vessel 912 1,045 680 882 945 1,027 591 772 1,305 845 761 941

Rail 1,454 1,402 976 1,223 1,542 1,749 1,186 1,344 1,750 1,828 1,201 1,402

Motor Vehicle 1,135 2,293 724 699 1,287 2,751 983 1,314 2,175 3,039 1,555 1,677
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TRANSPORTATION
Data Reporting Year 2015 2016 2017

Phosphatic Fertilizers Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Total Short Tons Shipped 2,555 2,386 2,492 2,763 2,554 1,971 2,212 2,367 4,466 3,811 4,125 2,280

% Fertilizer Use 95% 94% 94% 95% 96% 94% 96% 96% 92% 91% 92% 97%

% Non-Fertilizer Use 5% 6% 6% 5% 4% 6% 4% 4% 8% 9% 8% 3%

Marine Vessel 2,240 1,333 1,744 1,927 1,882 1,338 1,495 1,754 1,910 1,888 1,986 1,754

Rail 1,636 1,658 1,711 1,697 1,771 1,581 1,818 1,633 2,359 2,324 2,328 2,501

Motor Vehicle 1,245 1,298 1,516 1,310 1,044 1,018 1,068 1,349 1,795 1,886 1,551 1,704

Potassium Fertilizers Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Total Short Tons Shipped 1,643 2,035 1,482 2,604 1,771 2,054 1,394 1,756 2,505 2,477 2,091 1,269

% Fertilizer Use 88% 86% 88% 94% 91% 92% 89% 92% 94% 93% 92% 89%

% Non-Fertilizer Use 12% 10% 12% 6% 9% 8% 11% 8% 6% 7% 8% 11%

Marine Vessel 374 714 450 510 597 513 405 422 572 915 504 597

Rail 1,896 1,960 1,436 1,805 1,646 1,283 999 1,436 2,081 2,152 1,836 2,279

Motor Vehicle 501 688 528 717 472 698 438 588 803 504 697 836

Other NPK Fertilizers (Not Included in Other 

Categories)

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Total Short Tons Shipped 352 432 316 259 282 389 165 235 506 739 379 154

% Fertilizer Use 91% 94% 92% 90% 100% 100% 100% 100% 100% 100% 98% 100%

% Non-Fertilizer Use 9% 6% 8% 10% 0% 0% 0% 0% 0% 0% 2% 0%

Marine Vessel - - 110 14 - - - - 49 40 49 62

Rail 62 52 44 48 41 51 34 65 90 124 64 59

Motor Vehicle 277 358 159 193 240 338 131 171 366 573 257 322
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