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Introduction

Although environmental regulation in the United States has seen improvement by leaps and bounds in recent years, most energy has been focused on point source pollution.  Nonpoint source pollution has received little consideration and less regulation, even though it accounts for the vast majority of the nation’s water impairment.  Nonpoint source pollution continues to degrade water systems, causing immeasurable damage to both surface water and groundwater.  Agriculture is the single largest contributor of nonpoint source pollution.  It is also the most unregulated.


This thesis will examine the dangers of nonpoint source pollution in general and agricultural nonpoint source pollution specifically.  In addition, special attention will be paid to the relevant provisions of the Clean Water Act
, with an attempt to explain why these provisions have continued to fail proposed enforcement measures.  Finally, possible solutions will be discussed, with a focus on why these solutions have not yet been implemented by Congress and the agricultural community.

I. The Nonpoint Source Pollution Problem
Understanding water pollution requires an understanding of the classifications and terms used in discussion.  Water law is traditionally divided into two distinct areas: surface water, such as lakes and streams, and groundwater.  These areas are affected by two types of pollution: point source and nonpoint source.  The Clean Water Act defines a point source as any source of water pollution that is carried by a “discernible, confined and discrete conveyance.”
  This type of pollution entails anything that can be traced back to a single origin or source, and is what the majority of people think of in reference to water pollution.  This definition primarily covers discharges by industrial sources and publicly owned treatment plants.

While the Clean Water Act itself does not define nonpoint source pollution, nonpoint sources are usually defined as sources that create pollution through surface water runoff normally associated with rainfall.
  Congress has classified nonpoint source pollution as a “disparate runoff caused primarily by rainfall around activities that employ or cause pollution.”
  Unlike point source pollution which comes from a single source, nonpoint source pollution comes from many sources.  As rain or snowmelt washes over impervious surfaces such as roads and walkways, construction sites, agricultural fields or forestry sites, it picks up pollutants from the ground and transports them into lakes, rivers and estuaries.
  Any pollutant it picks up on its journey can become part of the nonpoint source problem.  Pollutants frequently swept up in runoff include fertilizers, lawn chemicals, herbicides, salt from roadways, oil and gasoline leaked from automobiles, soil from construction sites, and untreated sewage from boats, pets, and failing septic systems.
  This land run-off pollution has received the name of “nonpoint” because it is the opposite of a direct source or “point” pollution discharge.  So defined, nonpoint source pollution becomes a catch-all category that includes all pollution that does not come from a point source.  
Nonpoint source pollution is widespread and the contribution of nonpoint sources to water pollution is substantial.
  Nonpoint source pollution constitutes a substantial portion of all water pollution and significantly affects the quality of both surface water and groundwater.
  Nonpoint sources are to blame for 65 – 75% of the pollution in the nation’s most polluted waters,
 but all the surface waters of the country have suffered from nonpoint source problems.  In thirty-three states, nonpoint source pollution is the most significant form of pollution affecting streams and rivers, and in Iowa, Missouri, Montana, Nebraska, and Wisconsin, nonpoint source pollution accounts for over 90% of stream and river pollution.
  In forty-two states, nonpoint source pollution is the predominant source of pollution for polluted lakes; in six states, it accounts for 100% of lake pollution.
  Nonpoint sources account for 45% of the pollution in the nation’s estuaries, 76% of the pollution to lakes, and 65% of the pollution to rivers.

For at least the last eighty years, nonpoint sources of surface water pollution have been recognized as a major source of water pollution in many parts of the United States.
  They have been estimated to be responsible for as much as 99% of the suspended solids, 83% of the dissolved solids, 82% of the nitrogen, 84% of the phosphoric, and 99% of the bacteria loads in the United States waterways today.

II. The Clean Water Act – Successes and Failures

Congress identified water pollution from agricultural activities as a significant problem when it enacted the Federal Water Pollution Control Act Amendments of 1972.
  Section 208 of the Amendments makes specific reference to “agriculturally…related…sources of pollution.”
  The Senate Report accompanying the Amendments also noted that “[a]griculture is now one of the major contributors to the degradation of the quality of our navigable water.”
  However, unlike point source pollution, agricultural pollution remains largely unregulated and unenforced.

The downfall of the 1972 Amendments was their primary focus on point source pollution.  To address the point source pollution problem, the Amendments established the National Pollution Discharge Elimination System (NPDES), which applied technology-derived effluent limitations through a federally mandated and supervised permit system.
  Nonpoint source pollution, however, was left to the states and was subject only to loose federal oversight.  

The 1972 Amendments have been revised several times, most notably renaming the Federal Water Pollution Control Act the “Clean Water Act.”
  However, the basic regulatory framework of the 1972 Amendments remains largely the same.  The federal oversight and permit systems have led to significant reductions in the amount of point source pollution in the nation’s waters, but little has been done to help reduce nonpoint source pollution.  Because most nonpoint source pollution comes from agriculture,
 little progress has been made in the overall reduction of agricultural pollution.  Congress had recognized that controlling nonpoint source pollution was vital to achieving water quality goals; however, the problem’s magnitude in terms of the number and variety of nonpoint pollution sources, the site-specific nature of such pollution, a lack of known control technologies, and a misperception that such problems could only be addressed through land use controls required a different approach.

As a result, in 1987 Congress added new amendments to the Clean Water Act.
  Congress established the Nonpoint Source Management Program because it recognized the need for greater federal leadership to help focus state and local nonpoint source efforts.  A statement by Senator Durenberger provides an accurate summary of why Congress moved to adopt the Nonpoint Source Management Program:

Although many states have taken small steps to tackle the nonpoint pollution problem under grants provided by the Clean Water Act, nonpoint pollution continues to be a major environmental problem in the United States; 35 states report significant water quality problems as a result of nonpoint sources of pollution.  It is estimated that one-half of the pollutants now reaching surface waters in the United States have come from nonpoint sources.  And it is clear that in many watersheds the goals of the Clean Water Act – fishable, swimmable waters – will never be met unless we can significantly reduce farm and urban runoff and other nonpoint problems.

Under the new amendments, States, Territories, and Indian Tribes receive grant money which support a wide variety of activities including technical assistance, financial assistance, education, training, technology transfer, demonstration projects, and monitoring to assess the success of specific nonpoint source implementation projects.
  

Eventually, faced with the prospect of ever-increasing pollution in the nation’s water systems due to nonpoint sources, the Senate and the House explicitly added nonpoint source pollution control to the goals of the Clean Water Act.  The Act now reads: “It is the national policy that programs for the control of nonpoint sources of pollution be developed and implemented in an expeditious manner so as to enable the goals of this [Act] to be met through the control of both point and nonpoint sources of pollution.”


The 1987 Amendments to the Clean Water Act include provisions for states to carry out groundwater protection activities.
  The amendments’ most important substantive requirement was the addition of Section 319 to the Clean Water Act.  Section 319 requires the states to produce an assessment report and a proposed management program within 18 months of its enactment.
  These assessment reports require identification of navigable waters that could not maintain water quality standards without further nonpoint source pollution control and nonpoint sources that harm water quality.
  The state must also identify nonpoint sources that add “significant” pollution to these waters.
  The report also mandates that states identify processes to reduce nonpoint source pollution “to the maximum extent practicable.”
  

States that comply with the reporting system and receive government funding are required to report to the EPA on their progress in combating nonpoint source pollution and their success regarding milestones they had set.
  The Administrator of the EPA then reports to Congress on the success of Section 319 and “the progress made in reducing pollution in the navigable waters resulting from nonpoint sources and improving the quality of such waters.”
  

Critics have been skeptical of the 1987 Amendments, and with good reason.  Thus far, Section 319 has failed to significantly reduce nonpoint source pollution.
  Many scholars believe this failure is the result of Congress’s refusal to provide sufficient incentives to the states to initiate strict pollution control programs.  The General Accounting Office has concluded that state officials believe Section 319 funding has been insufficient to pay for significant pollution control by the states, stating “although some states have or will allocate millions of dollars to deal with the problem, they maintain that it will require billions to correct.”
  

Compared to expenses of this magnitude, the federal appropriations for Section 319 have been relatively small, and have lagged behind appropriations in other areas and in other years.  From 1987 – 1989, only $3.8 million was appropriated for the program.
  From 1990 – 1993, funding never exceeded $50 million per year, even though the 1987 Amendments provided for up to $130 million per year by 1991.
  These federal grants and expenditures pale in comparison to the money spent on controlling, for example, sewage treatment and other point sources, even though nonpoint sources cause more pollution than ineffective sewage treatment.

In addition to its lack of providing significant resources, the Nonpoint Source Management Program under Section 319 leaves improvements in water quality entirely to the political will of the individual states.  The fact that Congress has continued to defer to the states in this area demonstrates that Congress has recognized a problem, but has yet to take decisive action to combat it.  There are no sanctions for states that fail to follow the guidelines of the Nonpoint Source Management Programs.  States remain free to adopt or reject any regulatory programs.

For example, if a state fails to file a required Assessment Report, the Environmental Protection Agency will file one for them and report it to Congress.
  If a state fails to prepare an EPA-approved management program, a regional water quality control entity may prepare a management program and proceed as the state otherwise should have.
  The expense to the states, both in terms of money spent and the unknown costs of imposing burdens on the powerful agricultural interests, is significant.
  One environmental group has concluded that “without a meaningful federal mandate, the states, with a few…exceptions have not implemented polluted runoff programs on their own.”

As will be demonstrated, agriculture is the leading cause of nonpoint source pollution.  However, Section 319 is largely ineffective against the producers of such pollution.  Agricultural professionals have little incentive to participate in the nonpoint source pollution reduction programs.  It could be argued that it is not fair to shift the cost of remedying pollution problems to agricultural professionals alone, as the abatement of pollution benefits all society.  Farmers and ranchers will claim that they did not expect to have pollution controls when they began farming and to place such controls on them now changes the rules during the game.  Such agricultural professionals may also point to the intense economic assault they have recently endured and will observe that farmers are “price takers” with little ability to pass added production costs on to the customers.
  However, agricultural professionals remain the largest producers of nonpoint source pollution; unless some responsibility is taken, the nonpoint source problem will rapidly escalate out of control.

 Farmers do not bear the total costs of nonpoint pollution and erosion caused by their practices; most of these costs are borne by other users of the polluted water.  As such, agricultural professionals are able to shift the burden to others, as their practices offer an inexpensive method of waste product disposal and crop expansion.  Given these incentives, farmers and ranchers are unlikely to voluntarily reduce erosion and chemical inputs to decrease nonpoint source pollution.  These programs, however, remain largely voluntary.  The program’s main benefit remains the grants to help fund cleanup and best management procedures, but the continual Congressional underfunding
 convinces agricultural professionals not to participate, and nonpoint pollution due to agriculture continues unabated.  Agriculture, like other industries, should be required to pay a significant portion of the costs of cleaner water.  

However, the government also bears some of the responsibility for agricultural nonpoint source pollution, as it has played a major role in the structure of the farm economy.  Government programs have actually encouraged some of the agricultural practices responsible for agricultural pollution.
  In addition, all citizens have benefitted from the abundance of agricultural production, and the United States should take care to preserve this achievement.  Concern for the welfare of individual citizens is a legitimate governmental concern, and, as such, there needs to be a middle ground which balances the economic considerations of the agricultural community with the aesthetic and everyday living concerns of the average citizen.

III. Agricultural Nonpoint Source Pollution
Agriculture is the most pervasive cause of nonpoint source water quality problems.
  More than forty-five states and territories list agriculture as a major component of nonpoint source pollution.
  Researchers report agriculture as the primary pollutant source for 64% of affected rivers, 57% of affected lakes, and 19% of affected estuaries.
  Agricultural nonpoint pollution also significantly affects groundwater sources.
  This problem is exacerbated by the fact that groundwater sources account for the vast majority of our drinking water supplies.  Groundwater is also used in great quantities for rural livestock, irrigation, and industrial enterprises.  In addition, groundwater use is growing at nearly 4% annually, double the increase of surface water use.

Agricultural nonpoint pollution comes from numerous causes, including runoff from barnyards, feedlots and cropland, fertilizers, livestock waste, oil, toxins from farm equipment, soil and sediment.  These chemicals are destructive to the environment, significantly affecting plant and animal life.  Each year, agricultural lands contribute over 6.8 million tons of nitrogen and 2.6 million tons of phosphorous to U.S. surface waters.
  Nitrogen from fertilizers, manure, waste and ammonia turns into nitrite and nitrate.  High levels of these toxins deplete waters of oxygen, killing the animals and fish that inhabit these systems.  Nitrates also soak into the groundwater systems and end up in drinking water, contributing to serious health problems.  Bacteria and parasites from animal waste can find their way into the groundwater sources and cause illness and death through their ingestion.  

The latest National Water Quality Inventory indicates that agriculture is the leading contributor to water quality impairments, degrading 60% of the impaired river miles and half of the impaired lake acreage surveyed by states, territories, and tribes.  Twenty-seven states designate agriculture as the most widespread primary cause of nonpoint source problems in rivers, and twenty-four states find agriculture as the largest nonpoint source contaminating lakes.
  More specifically, this cause of nonpoint pollution accounts for 64% of the pollution on all impacted rivers, and 57% of the pollution from nonpoint sources on all impacted lakes.

Pesticides represent another significant category of agricultural pollution.  In 1984, twenty-three states listed pesticides as a priority agricultural pollution problem.
  By the following year, seventeen different pesticides had been detected in groundwater sources,
 and in 1986, 60% of states identified pesticides as a major groundwater contaminant.
  While pesticides are not as prevalent as nitrogen in groundwater, monitoring reports offer clear evidence that they are reaching groundwater in increasing amounts.
  

Livestock manure run-off also represents one of the most significant causes of nonpoint pollution.  The vast amount of manure produced by animals
 contains pathogens harmful to humans
 and nutrients that reduce the oxygen available to marine life.
  Manure contains harmful substances, such as excess fertilizers (phosphorus and nitrogen), insecticides, fungicides, herbicides, disease pathogens (such as E. Coli and Cryptosporidium), drugs used for livestock, and organic matter.  Much of this pollution comes from over-application of manure as crop fertilizer.  
As the farm fields and animal feedlots erode with rain and snow, these contaminants wash off the land into nearby waterways, eventually harming estuaries.
  The leading cause of toxic nitrate pollution in the water supply is the excessive or unnecessary utilization of manure and fertilizers.  The nutrients fertilize lakes and rivers, causing major algae blooms,
 especially during the warmest summer months.  If algae levels are high enough, the oxygen can drop to unhealthy low levels in the water, suffocating fish.
  In the Upper Midwest between 1990 and 2000, pollution from livestock caused more fish kills than municipal and industrial pollution combined.

IV. Managing the Agricultural Nonpoint Source Pollution Problem
The United States has over 330 million acres of agricultural land that produce an abundant supply of low-cost, nutritious food and other products.  American agriculture is noted worldwide for its high productivity, quality, and efficiency in delivering goods to the consumer.  Yet it has been made abundantly clear that when improperly managed, agricultural activities can significantly affect water quality.  Agricultural impacts on surface water and ground water can be minimized by properly managing activities that can cause nonpoint source pollution.
Numerous government programs are available to help people design and pay for management approaches to prevent and control nonpoint source pollution.  For example, over 40% of section 319 Clean Water Act grants were used to control agricultural nonpoint source pollution.  Also, several U.S. Department of Agriculture and state-funded programs provide cost-share, technical assistance, and economic incentives to implement nonpoint source pollution management practices.  Many people use their own resources to adopt technologies and practices to limit water quality impacts caused by agricultural activities.  There are certain areas the improvement of which will yield beneficial results of reductions in pollution.  These are discussed in the following text.
A. Managing Sedimentation.

Sedimentation occurs when wind or water runoff carries soil particles from an area, such as a farm field, and transports them to a water body, such as a stream or lake.  Fifty percent of the total sediments contaminating United States inland waterways began as cropland, and half of this, along with organic and inorganic contaminants, reaches the oceans.
  Excessive sedimentation clouds the water, which reduces the amount of sunlight reaching aquatic plants; covers fish spawning areas and food supplies; and clogs the gills of fish.  Removal of stream side vegetation also increases the water temperature.
  These pollutants breach the integrity of the ecosystem, which causes fish to die and renders the water unfit for drinking or other beneficial uses.
  In addition, other pollutants like phosphorus, pathogens, and heavy metals are often attached to the soil particles and wind up in the water bodies with the sediment.
  Farmers and ranchers can reduce erosion and sedimentation by 20 – 90% by applying management measures to control the volume and flow rate of runoff water, keep the soil in place, and reduce soil transport.

B. Managing Irrigation.

Irrigation is essential to the agricultural community, and especially to the West.
  The seventeen western states account for over 81% of all irrigated land in the United States.
  Irrigation water is applied to supplement natural precipitation or to protect crops against freezing or wilting.  Inefficient irrigation, however, can cause numerous water quality problems.  In arid areas, for example, where rainwater does not carry residues deep into the soil, excessive irrigation can concentrate pesticides, nutrients, and disease-carrying microorganisms – all of which impact water quality – in the top layer of soil.  The vast majority of pollution associated with irrigation is nonpoint source pollution.
  Irrigation return flows and drainage are the biggest pollution problem associated with irrigation.
  Recent estimates show that irrigated cropland accounts for 89% of the impaired river miles in the West.
  Environmental impacts are not limited solely to irrigation return flows and drainage; other impacts include erosion and sedimentation,
 lowering of stream flows,
 and lowering of water temperatures.
  All of these greatly affect the ability of waters to support wildlife habitats.

The easiest way to reduce nonpoint source pollution associated with irrigation is to use less water.  If less water is used to irrigate, less runoff occurs.  Currently, irrigation districts are required to develop and submit water conservation plans to the Bureau of Land Management.
  The conservation plans are required to have “definite objectives which are economically feasible” and must contain a time frame for completion.
  However, although these conservation plans are mandatory, the Bureau of Land Management has no authority to enforce irrigation districts to complete one.  The Bureau has recently taken steps to remedy this provision; in 1992, the Bureau set forth a new mission to “manage, develop, and protect water and related resources in an environmentally and economically sound manner.”
  California’s Central Valley Project, the largest federal water system in the country, illustrates the value of the Bureau’s new direction.
  Under the Central Valley Project Improvement Act,
 800,000 acre-feet of Central Valley Project water that would have been used for irrigation is now being used for fish and wildlife habitat.
  The Bureau of Land Management has shown its commitment to manage water in an environmentally sound way, and such projects must continue to receive funding and support.

C. Managing Pesticides and Fertilizer.
Pesticides, herbicides, and fungicides are used to kill pests and control the growth of weeds and fungus.  These chemicals can enter and contaminate water through direct application, runoff, wind transport, and atmospheric deposition.  They can kill fish and wildlife, poison food sources, and destroy the habitat that animals use for protective cover.  To reduce nonpoint source contamination from pesticides, people can apply Integrated Pest Management (IPM) techniques based on the specific soils, climate, pest history, and crop for a particular field.  In agriculture, IPM is a pest control strategy that uses an array of complementary methods: mechanical devices, physical devices, genetic, biological, legal, cultural management, and chemical management. These methods are done in three stages: prevention, observation, and intervention. It is an ecological approach with a main goal of significantly reducing or eliminating the use of pesticides.   IPM helps limit pesticide use and manages necessary applications to minimize pesticide movement from the field.

There are numerous other ways in which the public can help reduce the nonpoint source pollution caused by pesticides, including using fertilizers sparingly, testing the soil to see the amount of fertilizer needed, not fertilizing before a rain or snowstorm, using organic fertilizers that release nutrients more slowly, and using commercially available compost.  Substituting biological methods for pesticides and controlling runoff from exposed soil, feedlots and barnyards prevents pesticides and fertilizers from entering drinking water, streams and lakes.  Finally, proper maintenance by agricultural professionals is vital.  Barnyards and feedlots must be kept clean, with routine and proper disposal of livestock waste, proper storage of pesticides and fertilizers, and maintenance of farm equipment that use or come into contact with pesticides and fertilizers.
D. Managing Livestock Grazing.
Environmentalists often blame grazing for much of the damage to the riparian areas in the western states.  Riparian areas are the lands next to waterways, and support an abundance of vegetation and wildlife.
  Many birds and other animals depend on these riparian areas for survival.
  Grazing animals like to congregate in riparian areas because of the access to water and the abundance of vegetation on the banks.  If one views the rangeland in central South Dakota, this fact becomes immediately apparent by the large numbers of cattle, horses, and sheep that can be seen surrounding lakes, dams and streams.  Without proper management, grazing can result in damage to these vital areas.

This practice of overgrazing exposes soils, increases erosion, encourages invasion by undesirable plants, destroys fish habitat, and reduces the filtration of sediment necessary for building streambanks, wet meadows, and floodplains.  To reduce the impacts of grazing on water quality, farmers and ranchers must adjust grazing intensity, keep livestock out of sensitive areas, provide alternative sources of water and shade, and revegetate rangeland and pastureland.  The Federal Policy and Land Management Act of 1976 gives Bureau of Land Management and the Forest Service the authority “to cancel or suspend a grazing permit or lease for any violation of a grazing regulation or of any term or condition of such grazing permit or lease.”
  Since grazing permits must include the terms and conditions that address nonpoint source pollution problems that are associated with grazing, federal land agencies have the authority to control the effects of grazing on public lands.  In addition, Bureau of Land Management regulations allow for reducing the number of livestock permitted to graze on an allotment if the agency finds that range conditions do not support the original permitted use.

Similarly, U.S. Forest Service regulations allow a permit to be modified by seasons of use and numbers, kind, class of livestock, due to resource condition.
  Additionally, these regulations provide for the cancellation or suspension of a grazing permit if “the permit holder is convicted for failing to comply with federal laws or regulations or state law relating to protection of air, water, soil and vegetation, fish and wildlife, and other environmental values when exercising the grazing use authorized by the permit.
  Therefore, an agricultural professional can ignore environmental laws on his grazing allotment at the risk of being subject to loss of the permit.  Among other actions, the Bureau of Land Management regulations subject a permit holder to civil penalties for the violation of federal and state laws pertaining to, among other things, “pollution of water sources.”
  These regulations reinforce the notion that a permit holder cannot do whatever he wants on his grazing allotment without being mindful of the impacts that his grazing practices have on the environment.  Quite simply, the powers that the Bureau of Land Management and the U.S. Forest Service possess to enforce the terms and conditions of grazing permits need to be adequately utilized to curb such misuse.

In addition to the aforementioned management techniques, numerous proposals have been advanced as to the economic incentives for farmers to begin implementation of the Section 319 reporting requirements.  

V. Controlling Agricultural Nonpoint Source Pollution 

Since the passage of the Clean Water Act in 1972, the United States has made great strides in protecting the nation’s waters by targeting point source pollutants – pollutants discharged directly from pipes, such as from a factory or sewage treatment plant.  However nonpoint source pollution, or polluted runoff, has proven more difficult to control.  Today, nonpoint source pollution poses the largest threat to water quality in the United States.

During the last 10 years, our country has made minimal headway in addressing nonpoint source pollution.  At the federal level, recent nonpoint source control programs include the Nonpoint source Management Program
 established by the 1987 Clean Water Act Amendments, and the Coastal Nonpoint Pollution Program
 established by the 1990 Coastal Zone Act Reauthorization Amendments.  Other recent federal programs, as well as state, territorial, tribal and local programs also have attempted to tackle nonpoint source problems.

Public and private groups, as well, have developed and used pollution prevention and pollution reduction initiatives and nonpoint source pollution controls, known as management measures, to attempt to clean up our water efficiently.  Water quality monitoring and environmental education activities supported by government agencies, tribes, industry, volunteer groups, and schools have provided information about nonpoint source pollution and have helped to determine the effectiveness of management techniques.

Also, use of the watershed approach has helped communities address water quality problems caused by nonpoint source pollution.  The watershed approach looks at not only a water body but also the entire area that drains into it.  This allows communities to focus resources on the watersheds’ most serious environmental problems – which, in many instances, are caused by nonpoint source pollution.

Just as important, more citizens are practicing water conservation and participating in stream walks, beach cleanups, and other environmental activities sponsored by community-based organizations.  By helping out in such efforts, citizens address the nation’s largest water quality problem, and ensure that even more of our rivers, lakes, and coastal waters become safe for swimming, fishing, drinking, and aquatic life.  However, even these efforts have had a negligible impact on the nation’s overall water quality, and nonpoint source pollution remains the single largest cause of water impairment in the United States.

The most promising device proposed to control the agricultural nonpoint source pollution problem is regulation through economic incentives.  Market-based incentives, in theory, align private interests with public goals – such incentives could induce farmers to cut pollution, if doing so was in their financial interest.  One proposed method involves a “polluter pays” system in which social costs of pollution are imposed on polluters by forcing them to pay waste disposal bills or to cover other related costs.  This tax would assess a charge per unit of pollution, and each farmer would pay based on the amount they pollute.
  Through this system, the agricultural professionals most capable of instituting pollution control measures would have incentives to reduce pollution the most.

The flexibility of a pollution tax also gives farmers and ranchers more incentives to develop new agricultural techniques to limit their pollution discharge even further; this further limitation would, in turn, reduce farmers and ranchers’ pollution tax bills, as well.
  However, this system does include downsides.  Though the values of regulation through economic incentives are often praised, in a competitive environment moving to a polluter pays theory is problematic in the intrinsically competitive market of agricultural production.  Farmers may not be able to pass along the costs of pollution control to the consumers, making their work less financially beneficial.
  It is also difficult to establish who causes nonpoint source pollution because the pollution does not come from a discrete conveyance, but from field and stream runoff.

Another possible solution is the taxing of other water users.  These users could pay for the water’s cleanliness through certain tax assessments.  Downstream water users, for example, could be taxed based on the amount of water they use.  The proceeds could then go to funding agricultural nonpoint pollution control programs.
  Similarly, any downstream property owners could be taxed according to the amount of riparian land they own.  Recreational users of water, as well, such as fishers or swimmers, could be taxed or licensed.  Although it might seem unfair to make non-polluters pay for the pollution of the agricultural community, such payments to some extent reflect underlying assumptions that farmers, just like all riparian landowners, are entitled to use the water.

Finally, strict nonpoint source pollution control will continue to be difficult to effect because of the political power of the parties involved.  Essentially, the battle comes down to two competing groups with opposing and competing interests: beneficiaries (other water users who would get the cleaner water) and losers (agricultural professionals who will be forced to comply with potentially expensive new rules or taxes).
  In this competition, legislators serve the interests of the group most likely to further their chances of reelection; in the majority of states in which agricultural pollution remains a problem, that group will continue to be the agricultural constituency.  The competition between the agricultural interests and the interest of the public is not evenly matched – it balances a large and diverse “public” interest group of other water users who would benefit from cleaner water and stricter nonpoint source pollution controls against a concentrated “private” group of farmers faced with expensive pollution regulations.
  Agricultural professionals thus have a far stronger incentive to fight for their concerns than other water users, who may receive only a small benefit from any lobbying they undertake.

VI. Conclusion
As recent efforts have demonstrated, controlling agricultural nonpoint source pollution will not be an easy task.  Agricultural pollution is a lifestyle which requires fundamental changes in farming and ranching practices.  Collaboration is the key to controlling nonpoint source pollution.  When selecting actions to solve nonpoint problems, we need to take advantage of opportunities that will enhance and restore living systems on which all life depends.  For example, an effective approach to controlling nonpoint sources is the use of “best management practices” (BMPs), discussed briefly above.  BMPs are defined as: 

Methods, measures or practices selected by an agency to meet its nonpoint source control needs.  BMPs include but are not limited to structural and nonstructural controls and operation and maintenance procedures.  BMPs can be applied before, during and after pollution-producing activities to reduce or eliminate the introduction of pollutants into receiving waters.

These environmental protection practices can help ensure that land uses are conducted in an environmentally responsible manner.
Efforts need to be carried out through various cooperative programs by federal, state, tribal, and local governments, as well as by nongovernmental, citizen and volunteer groups.  Even though individual agencies and organizations have their own pollution control programs, it is imperative that they work together to solve water quality problems.  True nonpoint source pollution control requires joint collaboration at the federal, state, and local level.

State agencies are a valuable resource in the control of nonpoint sources.  These agencies can provide financial assistance to fund tasks mandated by state laws; often, state agencies administer a variety of grant and loan programs that can help to achieve compliance with state water quality standards.  Local governments, as well, provide assistance.  Nonpoint source pollution can often be characterized as a local land use issue, and many state laws are implements by local governments which retain state agencies in an oversight or supporting role.  With regard to the environment, local governments have primary authority or major implementation efforts in a variety of areas, including solid waste management, growth management and land use, stream restoration and rehabilitation, road construction and maintenance, sewage systems, provision of drinking water, and irrigation returns and water flows.

Water pollution is a serious problem that must be addressed forcefully and expeditiously.  However, significant changes cannot be made overnight.  Congress must commit to a federal and long-term effort that includes serious consequences for states and long-term polluters, and must adopt realistic time frames to allow for proper implementation of new programs. Through proper collaboration between all levels of government and a determined effort on the part of agricultural professionals and concerned citizens, it is possible to reach the formerly unattainable goal of nonpoint source pollution control.
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