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ABSTRACT 
 

The future of animal agriculture is inextricably linked to the availability of water. Without a plentiful 

supply, agriculture will cease to exist. As reports of entire states experiencing drought conditions 

dominate headlines, the prospect of running out of fresh, clean water is an ever-growing concern. 

Water storage in many major aquifers is at an all time low and hydrologists are seeing a regional shift in 

annual rainfall across the world. Although there are droughts in many regions, there has not been a 

decrease in total freshwater. States in the Midwest and Northeast are seeing increased rainfall and 

snow, while areas like California and the Southwest are experiencing extreme drought conditions. These 

regional shifts are presenting a brand new set of challenges to producers today.  

Great strides are being made on the technological front, allowing farmers to be able to use resources 

even more efficiently than ever before, regardless of their location or current situation. By embracing 

new technologies – including water conservation via more accurate water application, controllable 

drains, land forming and better data usage – producers are able to immediately address the problems 

they are facing.  

If producers are to prepare for a future with increasingly limited resources while maintaining yields and 

profitability, new growing systems must also be an option to combat long term climate change. 

These conditions are creating a much more volatile operating environment for agriculture. The success 

or failure of future farmers and ranchers will be largely dependent on the industry’s response to these 

challenges and the public’s perception of actions taken. Today, producers are being asked to defend 

practices which used to be common. In the near future, decisions traditionally made in the field by the 

producer may be decided in a courtroom. 

While media outlets continue to evolve, it is imperative young people are included in the conversation 

regarding water in the future. Emerging conditions will shift the public mentality from the "just eat it" 

mindset1 to one in which the consumer is involved in the food production process. By opening the doors 

to the public through communication on social media and other popular media outlets, more intimate 

relationships can be developed with the consumer. It is through these connections producers and 

consumers can work together towards a more sustainable future. 
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PRESENTATION HIGHLIGHTS 
 

More than ever before, technology is allowing scientists to track the amount of groundwater on earth. 

NASA’s Gravity Recovery and Climate Experiment (GRACE) is tracking the amount of water in snowpack 

and groundwater on a monthly basis across the globe. According to data from this endeavor, California 

has lost eight trillion gallons of water per year for the last three years.1 

GRACE was launched in 2002 and functions like a "scale in the sky." The program is able to weigh the 

monthly increases and decreases in water storage within large (>200,000 km2) regions. Among other 

findings, GRACE has determined the Sacramento-San Joaquin River basin has had a downward trend in 

water storage since 2006, increasing in severity since 2011. 

 
Change in total water storage in the Sacramento-San Joaquin River basins from GRACE 2002-2014 

 

While GRACE tracks how freshwater availability is changing around the world, it is also being used to 

develop computer models to predict how water resources may change in the future. Based on these 

findings, the need has been established to start making changes now to prepare for the future.2 

When surface water supplies run out in the near future, our water needs will turn to groundwater. This 

poses a major problem as groundwater is largely non-renewable and is currently unregulated in some 

areas.  

More than two billion people worldwide rely on groundwater as their primary source of water with half 

or more of that used for irrigation.3 
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This can be demonstrated in Colorado, where water in the Colorado Water Basin has been declining 

over the last nine years. Due to drought, and the declining availability in surface water, people are 

increasingly reliant on groundwater. 

   

Estimating groundwater storage changes with GRACE in the Colorado River Basin (2005-2013) 

 

Historically, people turn to surface water to determine water availability. 

This is troubling as GRACE has found when surface water reserves suffer; 

groundwater depletion is nearly six times worse.4 

Depending on the hydrology of the ground, excessive use of groundwater 

can cause terrain to "deflate." Areas in California have seen up to one foot 

per year of subsidence, creating severe threats to infrastructure. When 

surface water is readily available, groundwater is able to recover – slowing 

deflation –  but the rate of recovery is much slower than the rate at which it 

is used. Groundwater storage has been on a decline all over the world since 

pumping began.  

This is the definition of unsustainable: sharp decline with a very gradual 

recovery.5 

Water is not necessarily being lost – the wet areas are getting wetter and 

the dry regions are getting drier. However, society must determine how it 
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will cope with these changes, whether by moving areas of production or an alternate solution.6 This will 

not be a steady redistribution. Flooding in wet regions and drought in arid regions poses a direct threat 

to supply chains and animal exposure. 

In order for significant change to be realized the conversation much be changed from one focused on 

urban vs. rural distribution to one which determines how water use is used toward a common good.  

How much water should be allocated to produce food, environment and infrastructure growth?7 Can 

regulations limit the growth of a town for the good of agriculture? 

In Alabama, Martin v. City of Linden8 decided that riparian landowners have first right to the water that 

their land touches. Water that is pumped must be used on that land as it will replenish the water in 

which the aquifer was taken. The city of Linden planned to pump water from one aquifer and use it 

elsewhere, as it was decided that would cause harm to the farmer that owned land above the aquifer 

and was not allowed. California is discussing the same idea now; cities in southern California want to 

pump water from as far north as Oregon and Washington in order to fill their water needs within 

municipal boundaries. What a local judge decides there will set precedent to other areas. 

This decision is becoming more complex as people today are getting their media and news from 

different places than they did just 20 years ago. Today, there is a growing emphasis on web and digital 

media over traditional print media. This is increasing the turnover of news; people want quick, easy-to-

read articles because they are often reading 

them on mobile devices. 

The new definition of balance in media is a 

spokesperson from each side no matter how 

different the size or credibility of each 

respective party.9 

According to Forbes and Time Magazine, 

some of the most influential critics are giving 

food and medical advice via talk shows and 

YouTube. However, they are often 

misinformed and wrong. 

During the New York Times Food for 

Tomorrow Conference, Mark Bittman, opinion 

columnist for the New York Times and food 

columnist for the New York Times Magazine, declared war on agriculture. 

The 21st Century Water War is not about water. Society has shifted from an agrarian basis to that of a 

consumer. The modern consumer is 4-6 generations removed from the farm and the production of the 

food supply. They are also highly motivated by their opportunity for their purchase power to have effect 
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beyond the product itself. They seek authenticity and results and want to see the ethical credentials of 

the companies, organizations and brands they choose to interact with.10 

According to the Environmental Protection Agency (EPA), less than 1% of the population is active in 

agriculture, compared to 25% in the 1940's. Yet the United States is producing 2.6 times as much 

product compared to back then in order to keep up with domestic demand and global markets, making 

the U.S. the largest net exporter of agricultural products.  

Today's population seeks efficiency and farmers epitomize this because it is not economically viable for 

them to do more than what is absolutely necessary.11 

Most of the discrepancies between those popular within the media such as Bittman, other critics and 

those actually producing food stem from a lack of knowledge. By disparaging the myths we can work 

together to develop a better and more sustainable food system. 

One myth circulating now states that it takes 2,400 gallons of water to produce a single pound of beef. 

While this may have been true 30-40 years ago, today it actually takes 441 gallons of water to produce a 

pound of beef. Taken out of context, this still seems like a lot. However, compared to the production of 

other items, it becomes much more understandable. For example, it takes 713 gallons of water to make 

a cotton shirt and 39,090 gallons to manufacture a car. 

Meatless Mondays are one solution being professed as the savior to the environment. However, 

according to Dr. Frank Mitloehner at University of California-Davis, reducing meat consumption has a 

negligible impact on the environment.12 

The EPA lists livestock as producing only 3.4% of greenhouse gases. Taking meat out of the entire 

population’s diet one day a week would only reduce their carbon footprint by .2%.13 

Ten pounds of vegetables produces a smaller carbon footprint than the same amount of meat but it also 

sustains fewer people.14 New technologies are helping to reduce animal agriculture's carbon footprint 

even more while sustaining an increased number of people. 

Those in agriculture must adjust how they respond to myths in the media today. They must engage with 

those who are in the wrong and be authentic with those they are talking to in order to increase their 

credibility. Producers must hold themselves and others accountable; they cannot allow people who 

claim to know better off the hook and must educate those who don’t know.  

In order to truly inform the general public, it is critical producers show rather than tell. The 

communication landscape has changed immensely; agriculture advocates must learn to adopt new 

channels including Change.org and other similar websites. The impact of communication can be 

increased dramatically using multiple vehicles, including Twitter, Facebook and YouTube. 

Today's consumers are emotionally invested in their purchases and are hesitant to change. This means, 

for the first time in history, farmers are being forced to explain their role in society and justify what they 

do to the public. 
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The producer’s relationship with the consumer today is not an "us versus them" scenario but has instead 

developed into a "love triangle". The producers are fighting for the consumer’s affection against the 

rising third party advocacy group. These advocacy groups have developed the idea that farmers don’t 

know what they are doing and it will take regulations and mandates in order to change their ways.15 

In relation to this "love triangle," farmers and producers have mistaken the consumer’s need for food, 

fiber and fuel as the public’s affection and understanding.16 

The struggle between agriculture and third party interest groups has caused increasing problems for 

producers and low income families that rely on the U.S.'s low price, high quality food and cannot afford 

the high priced, special interest brand of social consciousness. A 25% increase in food cost has been 

predicted for the near future as a result of restrictions and mandates.17 

The future depends on producers shifting from their current reactive state to one that is proactive. 

Farmers must voice their positions through emerging channels, not shy away when confronted by those 

who are misinformed. Those in agriculture need to be at the forefront of communication and be 

confident leaders. This will require them to embrace technology and efficient methods of production 

while showing this progress and educating the consumer. 

According to Richard Schnieders, Chairman of Sysco Corporation, the era of industrial agriculture and 

the "just eat it" mentality is rapidly coming to a close. In order to be successful today, producers must 

give up the notion that people only want fast, convenient and cheap. Today, the modern consumer 

wants memory, romance and trust. Consumers seek out delicious, high quality food and want to know 

the story behind the food. The future of agriculture depends on the relationship between the producer 

and the consumer.  Simply finding ways to solve the problem through better messaging will not suffice 

alone. The time has come to include the consumer to developing what they want from their food 

sources.18 

The agricultural industry must look to technological fixes to cure our problems, while also vetting 

potential system changes. According to Joe Lewis, single tactic therapeutic intervention is not 

sustainable as it creates resistance and develops other problems.19  

For example, rather than simply finding ways to eliminate pests, producers would be better to ask why 

the pest is a pest and what can be done to change that.20 

Stuart Firestein, PhD, Chair of the Department of Biological Sciences at Columbia University and writer 

of Ignorance: How It Drives Science explains that science is a process that is constantly changing.21 We 

frequently must be open to further investigation. Part of the process of science is to look to the future 

and determine what will become a problem. 

If scientists don’t continually contemplate the future, what is discovered today may not be as useful as it 

potentially could be. According to The Big Pivot, in the future, the world will be hotter, resources more 

scarce and the population more open to new ideas.22 Due to climate changes, human beings will not be 
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able to do the same things in the same ways. Resources – including water, energy (including oil), and 

minerals – are becoming scarcer. A system must be put in place to prepare to address these issues.23 

“We abuse land because we regard it as a commodity belonging to us. When we see land as a 

community to which we belong, we may begin to use it with love and respect.” Aldo Leopold, 

foreword to A Sand County Almanac (1949). 

In order to remain competitive, farmers must increase production and deal with regulations efficiently, 

while maintaining water quality and addressing changing global weather patterns.  

Dr. Matt Liebman, Iowa State University agronomy professor developed a ten-year study on crop 

rotation in which he compared two, three and four crop rotations. He found the three and four crop 

rotations have increased yield with fewer synthetic inputs. Iowa farmers who have implemented these 

same tactics have been able to use fewer synthetic inputs and increase soil absorption capacities.24 

Gabe Brown, a farmer in North Dakota uses cover crop and mob cattle grazing in his rotation and has 

decreased his inputs from $4.50 a bushel to $1.21 per bushel. Along with that, he has improved the 

overall health of the soil.25 

Technology to Increase Efficiency 

Farmers tend to always have one of three problems: too much water, not enough water or water in the 

wrong place.26 Navigation technology is being developed to help farmers deal with all of these 

challenges. 

Three key ways in which technology is addressing these problems with technology is through the use of 

land forming, drainage water management and precision irrigation. These methods allow farmers to 

develop strategies to manage water – whether they have too much, not enough or it is in the wrong 

location. 

Land forming solutions provide farmers with an accurate reading of their land, thus allowing them to 

develop plans to direct water where it needs to go. This can help optimize surface water distribution and 

drainage through furrow irrigation or leveling. 

By utilizing GPS, technology can institute a drainage water management system that allows for variable 

drainage depths, allowing for the management of water table depth for optimal root development. They 

can also control how much water is released from the soil to avoid nutrient loss, or hold additional 

water in times of drought and when crops are not being grown.  

Also, farmers can now utilize large amounts of data that have been collected for years in order to make 

better decisions on how much water to apply to the land.27 

One rain gauge in a field can be highly inaccurate due to varying amount of rain – even within a small 

area. Irrigation solutions allow farmers to put a variable rate of irrigation to the field via pivot. This helps 

avoid under or over applying water in any given area. This technology decreases production costs 

because the data collected by the pivots is immediately sent to the farmer on their smartphone. They 
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can monitor and control the irrigation system remotely, thus decreasing the amount of fuel used to 

drive to each field to check moisture levels. Fewer people are also needed to run this system, further 

decreasing the cost of production. 

This technology is not limited to crop production. In New Zealand, dairy farmers are using the irrigation 

technology to control the disposal of effluent from lagoons to stay compliant with environmental 

regulations. They are avoiding fines by knowing precisely where and how effluent was applied to the 

land. Besides staying within government regulations, this precise application allows increased pasture 

uniformity and increased yield.28 

Yakima Valley Dilemma  

Producers are urged to, “Do exactly what is asked of them, don’t keep records longer than required. 

Also, know what is happening locally, stay up to date and involved!”29 In the case of the Yakima Valley 

Dairies, doing everything asked may no longer be enough. 

In 2009 the EPA designated the Yakima Valley of Washington State as an Environmental Justice 

Showcase Community. Accordingly, five dairies were targeted in the Yakima Valley. These five dairies 

were cited as responsible for high nitrate levels in groundwater despite claims that the dairies were not 

the only culprit for the high nitrate level. 

Due to the findings of the EPA, the Yakima Valley dairies were forced into a consent order, which 

required the installation of monitoring wells, regular groundwater and soil testing, the creation of 

detailed irrigation water management and soil application plans, and specific adherence to procedures 

as dictated by a professional agronomist under the direction of the EPA. These guidelines were more 

restrictive than what any other dairy has had to follow in the past. 

Until recently, the Resource Conservation and Recovery Act (RCRA) has not been applied to agricultural 

systems. When RCRA was established in 1976, legislators determined agricultural waste was not within 

the definition of discarded waste because of its use as fertilizers and soil conditioners.30 As recently as 

2010, RCRA was dismissed from being applied to agricultural operation in a case against Tyson Foods.31 

In February 2013, local environmental groups filed RCRA "citizen suit" actions against the same five 

Yakima Valley dairies that had agreed to the EPA's consent order, claiming they were in violation of 

RCRA and causing the public harm. Their claims were that although the lagoons were National Resources 

Conservation Service (NRCS) compliant, they were still causing harm to the environment and that any 

over-application of fertilizer, despite the reasoning, was considered discarding. 

The Defendant’s (Yakima Valley dairies) motion to dismiss for the case was denied despite being 

duplicative and inconsistent with the EPA Consent Order. This proves that the future of production 

agriculture in relation to regulations can be highly volatile.32 

The decision made against the Yakima Valley dairies found them to be the first agricultural producers in 

the country to be found liable under RCRA. The court determined that any over-applied manure to crops 

is to be considered discarded and that NRCS-compliant lagoons are "designed to leak" therefore posing 
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a threat to groundwater. Furthermore, the court ruled any manure composted on native land is also 

considered discarded as it can leach into the soil and was destined for groundwater. The case is still 

ongoing; the judge will determine if manure within animal pens is considered discarded under RCRA, 

what surface water impacts there may be and if remediation efforts will be needed.  

The decision in this case could have a nationwide impact on whether agricultural operations are to be 

held liable under RCRA and to what extent. If they are determined to be liable, agricultural producers 

could be held to increasingly high standards of waste disposal. Producers must to be involved in this 

process, and be diligent in maintaining accurate records and adhere to the requirements. 

While production agriculture uses a lot of water and produces a lot of waste, the fact remains that 

people must still eat. Today, the industry is fortunate to have the technology and resources to tackle 

these issues. With focused attention on these issues, producers across the country can work together to 

continue providing a safe, reliable and sustainable food supply.33  
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"Truck Wash Study" Butch Baker, DVM, Interim Director of the Iowa Pork Industry Center, ISU Extension 

and Outreach, Iowa State University. 

"Swine Health Programs Update" Troy Bigelow, DVM, USDA, APHIS, VS. 

"Modeling Emerging Disease in the US Swine Herd" Shweta Bansal, PhD, Assistant Professor, 

Department of Biology at Georgetown University. 

 

 

 

2015 ANNUAL CONFERENCE PLANNING COMMITTEE 
Mr. Michael Coe, Animal Profiling International, Inc. 

Ms. Kathryn Britton, Marketing & Communications Director, Where Food Comes From/IMI Global, Inc. 

Dr. Nevil Speer, Individual Member 
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NIAA'S 2015 ANNUAL CONFERENCE WAS FUNDED IN PART BY: 
Allflex 

AniTrace 

American Farm Bureau 

American Veterinary Medical Association 

Brownfield Ag News 

Elanco 

Farm Credit 

GlobalVetLINK 

Indiana Farm Bureau 

Indiana Soybean Alliance 

Indiana Pork Producers 

Livestock Marketing Association 

Merck Animal Health 

National Livestock Producers Association 

Pork Checkoff 

U.S. Department of Agriculture 

Where Food Comes From 
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CONTACT INFORMATION 

 

National Institute for Animal Agriculture 

13570 Meadowgrass Drive, Suite 201 

Colorado Springs, CO 80921 

Phone: 719-538-8843 

www.animalagriculture.org 

 


