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The Effects of Farm Runoff on Lakes: An Annotated Bibliography


In my research on agricultural runoff and pollution, I hope to gain more knowledge about how lakes are really affected by farms and livestock operations.  I wanted to gain an understanding of what can be done about farm runoffs into streams and lakes.  I want to know what laws are in effect to stop or at least limit the farm runoff and pollution of lakes.  

“About Runoff Management.”  10 April 2003.  Wisconsin Department of Natural Resource.  24 March 2004 <http://www.dnr.state.wi.us/org/water/wm/nps/about.htm>


This article is basically giving a definition of what runoff is.  It is when rainfall or melting snow flows across the landscape; it washes soil particles, bacteria, pesticides, fertilizer, pet waste, oil and other toxic materials into our lakes, streams, and groundwater.  This is called “nonpoint source pollution” or “polluted runoff.” Runoff pollution can come from a number of activities such as fertilizing lawns, farm fields, plowing fields for crops, and roadways.  It also goes into a brief summary of the effects of runoff such as habitat destruction, fish kills, reduction in water quality, and a decline in recreational use of lakes.  I plan the first part in this summary in the first part of my research paper because it gives a great working definition of runoff.  It is a great place to start because people need to be aware of what runoff is.

“Agriculture.”  Our Land, Our Literature.  2003.  Ball State University.  24 March 2004. 



<http://www.bsu.edu/ourlandlourlit/environment/issues/agriculture.html>


This article from Ball State says some of the environmental issues farmers face in 2002 is biological, chemical, and nutrient runoff.  An E. coli contamination is a result of biological runoff that comes from poor manure management planning and comes normally from large factory farms.  When manure pollutes lakes and rivers, little can be done once the water is polluted with E. coli.  Water treatment is a partial solution but can be very expensive.  I plan to use this article because it addresses the problem of runoff and the potential of E. coli contamination.

“Animal Waste.”  National Wildlife.  36.3 Apr/May 1998: 10.  Academic Search Premier. EBSCOhost. Helmke Library, Fort Wayne, Indiana.  16 March 2004.  <http://web5.epnet.con/deliveryprintsave.asp>


This article that was featured in National Wildlife is basically a list of facts about animal waste.  In the United States, livestock generates 130 times more waste than what is produced by humans.  In Utah, a 50,000 acre hog farm that is under construction could produce more waste than all of Los Angeles. The article states that agricultural runoff is the biggest contributor to pollution in United States rivers and streams, and that the risk of spills increases as the size of the livestock farm increase.  The 40 waste spills in Missouri, Minnesota, and Iowa have contributed to 670,000 fish dying in 1997.  I plan on using these facts in my paper to show proof of the amount of manure that is produced by livestock in the United States and how that can cause a decline in the aquatic ecosystem.  

Baker, Beth.  “New National Plan Proposed To Control Pollution of Water By Livestock Waste.”  Bioscience  48.12 Dec 1998: 996.  Academic Search Premier.  EBSCOhost. Helmke Library, Fort Wayne, Indiana.  16 March 2004 


<http://web5.epnet.con/deliveryprintsave.asp>


This article is about the Environmental Protection Agency and the Department of Agriculture’s strategy to protect water quality by controlling animal waste.  Baker states that livestock waste are prone to failures and spills.  The nation has 450,000 concentrated animal feeding operations; they will be asked in 2008 to develop Comprehensive Nutrient Management Plan.  The plan will address the food given to livestock.  The plan will include changing diets to reduce levels of nutrients in manure, storage of manure, and application of manure to farmland.  For 95 percent of the animal feeding operations these plans would be voluntary, but for the concentrated animal feeding operations they would need a plan.  The Clean Water Act already has a “zero discharge” policy in ground water and surface water for concentrated animal feeding operations.  I like this article and plan to use it because I like how the author focuses on problems with the new plans.  She raises the question of why the plan would is voluntary and not mandated?  The plan relies so heavily on education and voluntary cooperation of animal feeding operations.  This article will be good to show the lack of regulations and criticism of acts.

Baker, William C., and Tom Horton. “Runoff and the Chesapeake Bay.”  EPA Journal.  16.6 Nov/Dec 1990: 13-17.  Academic Search  Premier.  EBSCOhost.  Helmke Library, Fort Wayne, Indiana.  16 March 2004.  <http://web5.epnet.con/deliveryprintsave.asp>


This article by Baker, President of the Chesapeake Bay Foundation and Horton, a nationally recognized environmental writer and coauthor of Turning the Tide, tries to examine the attempt to control pollution in the Chesapeake Bay watershed area. The Chesapeake Bay system is comprised of 64,000 square mile drainage basin that includes five states, carrying runoff towards the bay.  It is said that land runoff has become the prime factor in the water quality of Chesapeake Bay.  The runoff of nutrients, such as nitrogen and phosphorus are prime factors in the decline of the bay, and the source is from farmlands.  The excessive nitrogen and phosphorus cause excessive growth of the plant life and causes the under water grass beds not to grow because of the shade. Farming occupies less acreage in the watershed now than it did in the 1950’s, but the farmers use double or even triple the amount of fertilizer.  Livestock farms now have five to ten times more animals than the 1950s and that makes it harder to contain the manure.  The farmers use the manure as fertilizer, but if the soil is saturated with nutrients they will runoff towards the bay.  In a study Baker and Horton found that the people living within the watershed generate 165 million pounds of waste and the animals produce about one billion pounds of waste.  


The clean up effort in 1987 wanted to reduce the nutrients by 40 percent and they want to “cap” any further growth of nutrients polluting the bay.  The methods that will help control the runoff can include storing manure in concrete or steel pits.  The farmers can also plant winter crops like rye and wheat; that would hold the soil in place and remove excess nutrients from the soil.  Farmers also can simply apply less fertilizer, and plant trees between fields and waterways.   Another costly and efficient way to limit agricultural runoff is to provide farmers with a more advanced soil analysis, so they would apply fertilizer only as needed.  They also go on to say that agriculture pollution plans are mostly on a volunteer basis, and reduction in runoff is not likely without changes in current programs.  

 
I know that this article is from 1990, but the authors really talk about runoff pollution in the Chesapeake Bay area and efficient ways to help limit runoff.  I plan on using this article to show how agricultural pollution is very widespread.  I also like how they list methods for preventing or at least limiting runoff.  In addition I will use this article to discuss how nitrogen and phosphorus pollute waterways.                                                 Binion, Wade R.  “At Your Disposal.”  Rural Cooperatives.  66.2  Mar/Apr 1999: 12-13.  

Academic Search Premier.  EBSCOhost.  Helmke Library, Fort Wayne, Indiana.  16 March 2004 <http://web5.epnet.com/deliveryprintsave.asp?tb=1>  


This article that Binion wrote is about pollution concerns and waste management practices.  Farmers have been voluntarily addressing pollution and runoff through best management practices.  The practices are designed to control non point source pollution, and they do that through diverting water away from stored manure or controlling the runoff with vegetation.  In Arizona, a large farm of 4,900 cows was able to save nearly $200,000 a year in electricity by using methane gas produced from its bio-digestion systems.   A bio-digestion is very complicated and expensive, but will save money in the long run.  A bio-digestion system consists of a large storage tank that uses gravity to separate solid matter from liquids over time.  This article was very hard for me to understand, but I plan to use this in my paper to show alternative options for using manure to save money.  

Bucks, Dale A.  “Efforts to Protect Water Quality From Agricultural Runoff.”  Agricultural Research.  51.12 Dec 2003: 2.  Academic Search Premier.  EBSCOhost. Helmke Library, Fort Wayne, Indiana.  16 March 2004.  <http://web5.epnet.con/deliveryprintsave.asp>

Dale Bucks says that 90 percent of the nations land is used for agricultural and forest production, and that agriculture uses 65 to 70 percent of the total fresh water resources in the United States and the world.  The Farm Security and Rural Investment Act of 2002, or called the 2002 Farm Bill has substantially changed the United States policy on conservation practices for water quality.  Farmers now receive incentive payments for conservation buffers and other practices that help reduce runoff.  Bucks also says, “that water quality impairment has come from the nutrients in manure, fertilizer, and pesticides.”  This is a great article for my paper because it doesn’t focus on just one area in the United States and it is very recent.  I plan to use this article to show how farmers do receive incentives for limiting runoff and use the 2002 Farm Bill as a law that regulates runoff.

Callahan, Rick.  “Hoosier Farms, large and small, taint waterways with manure, pesticides, fertilizers; Farm Runoff: Day 1.”  29 December 2003.  Lexis Nexis. Helmke Library, Fort Wayne, IN.  12 February 2004 <http://lexis-nexis.com/universe/>.


This is an article that was featured in the Indianapolis Star, and Rick Callahan gives some facts about farms in Indiana.  The article is about how fertilizer and manure are used on farms and accidents happen and the consequences of those accidents.  Farming is one of the biggest polluters and is the least regulated.  Callahan gives an example of Pohlmann Hog Farms in Crawfordsville that was closed down by the state after 14 years of spills.   The Indiana Department of Environmental Management in 2001 inspected less than one third of Indiana’s livestock farms, and 90 of those big farms have had unpermitted discharge into waterways since 1998.  Of the 90 farms only 63 have faced penalties for their polluting the waterways.  The Department of Natural Resources has collected $202,000 for compensation of dead fish because of the pollution, but the DNR cannot restock rivers because they can’t support new fish.  I plan to use this article in my paper because it is a great example of lack of regulations of farm runoff and plus the article is focused on Indiana farms.

Callahan Rick.  “More Regulation of Giant hog farms sought; Farm Runoff: Day 2.” 30 December 2003. Lexis-Nexis. Helmke Library, Fort Wayne, IN.  12 February 2004.  <http://lexis-nexis.com/universe/>.

This article is a follow up of the previous article. Callahan goes into further detail about the Pohlmann farm history and how the state is not tough enough on livestock farms.  In 2002 under the Bush administration, the nation’s largest livestock farms have to get a federal permit to control the pollution under the Clean Water Act.  It is also hard to determine the cause of water pollution because of outdated sewer systems and private septic systems.  Rae Schnapp, a water policy specialist, contends there is plenty of evidence that farms are a major contributor to water pollution. This will be useful for my research paper because of the articles information about lack of regulations, Clean Water Act, and more facts about the Indiana’s farms. 

Flanagan, Dennis and et al.  “Runoff and Pesticide Discharge from Agricultural Watersheds in NE Indiana.” 27 July 2003 United States Department of Agriculture: Agricultural Research Service. 24 March 2004 <http://www.ars.usda.gov/research/publications.htm>

Flanagan says, many towns and cities across the United States get there drinking water from rivers and lakes, but agricultural chemicals from farm fields can be found in these sources.  In northeast Indiana, a project is in progress to monitor pesticide usage, land management, and runoff water quality for a range of watersheds that contribute water to the St. Joseph River.  The St. Joseph River is the source of drinking water for more than 200,000 residents in Fort Wayne.  This is a very short article, but is very recent.  I plan to use this because it talks about Fort Wayne and really hits home.  I think by including this is my research paper people that drink city water from the St. Joe river will realize that runoff effects everybody.

Harwood, Heather.  Personal Interview.  26 Mar. 2004.


Heather Harwood is a coordinator for the Wawasee Area Conservancy Foundation (WACF), and she truly works hard for water quality.  She informed me that the Wawasee watershed is an area of 23,618 acres.  This includes Wawasee, Papakeechie, Syracuse, and Bonar lakes as well other lakes upstream in Noble County.  She and the other directors work hard at collecting donations to buy and preserve the wetlands.  The Indiana Department of Natural Resources (IDNR) also donates a large amount of money to fund projects.  In 2002 the WACF put check damns in Dillon Creek to stop some of the erosion problems; before the damns were installed Wawasee had a lot of mud running into the lake after large rain falls.  The WACF also works at planting grass ways in nearby farms to limit runoff, and the state will compensate the farmers for the acreage lost to grass ways.  


Heather Harwood also brought up the hog farm plan in Cromwell.  The WACF worked very hard to stop the plans; they hired environmentalists and attorneys spending nearly $20,000 to stop the plans.  The hog farm was going to be built inside the watershed, and the farmer was going to use the manure as fertilizer for the farm.  The farmer was going to use a concrete pit under the barn to store manure, but the environmentalists stated that the concrete pit would eventually crack and the groundwater would be contaminated.  In the farmers land there is also wetlands that fed into Dillon Creek; which is about 18 percent of the water supply to Wawasee.  The WACF has finally fought off the hog farm plan, and the farmer is going to move locations. 

Johnston, Laura.  “Neighbors Squeal About Hog Farm Plan.”  Journal Gazette 4 Feb. 2004.

The author of this article has written pieces many ecological pieces but in this article she talks about the possibility of a hog farm in Cromwell, Indiana and the objections from neighbors and residents that live on Lake Wawasee.  The neighbors are worried that the manure will seep into Dillon Creek that flows into Lake Wawasee and also contaminate their wells.  Keith Davidsen that owner of the farm would use the manure to fertilize the rest of his farm.  The Wawasee Area Conservancy Foundation and the Wawasee Property Owners Association which have also objected to these plans have hired environmental experts to speak against Davidsen’s proposal.  This article is relative to me personally because I live on a lake near Wawasee.  This article will be used to show how neighbors and associations band together to stop area farms from polluting area watersheds.  

 Loeb, Penny.  “Very Troubled Waters.”  U.S. News and World Report.  125.12  Sept. 28, 1998: 39-41.  Academic Search Premier.  EBSCOhost.   Helmke Library, Fort Wayne, Indiana.  16 March 2004   <http://web5.epnet.con/deliveryprintsave.asp>


The author Loeb is an award winning writer who writes about floods, but in this article she talks about how an ecologist from the University of Arkansas took students to a stream in Arkansas in the 1980’s.  The class found the water abundant with life, but in 1996 when he took another class to the same stream he found little alive in the stream except for algae feeding fish.  It was concluded that the cattle farm near the stream was polluting and killing the aquatic life in that stream.  Repeated studies have shown that the water quality has been declining since the 1980’s.  The Illinois River is largely polluted by the nutrient rich runoff from poultry, hog, and cattle manure, herbicides and pesticides, and millions of gallons of treated waste water from eight cities.


Loeb says that the passage of the Clean Water Act thirty years ago was a monumental stepping stone for cleaning up water.  In 1972 only 30 to 40 percent of the rivers were suitable for fishing and swimming and in 1998 about 60 percent were suitable.  She also said that impairment of a waterway is when the water can’t support aquatic life or is unsafe to fish or swim.  She also states that water in one fourth of wells in agricultural areas have become unsafe to drink because of high levels of bacteria and nitrate.  The Clean Water Act greatly reduced pollution from industrial plants and city sewers, but the authors of the act didn’t plan on today’s pollutants: silt, bacteria, oxygen-depleting substances; and pesticides.  Many of these pollutants come from farms and other sources. Rogers, a city in Oklahoma dumps its treated sewage in Osage Creek, a tributary of the Illinois River.  The plant handles residential waste, plus 18 industrial plants, and three of those are poultry processors.  Tyson Foods’ two plants send ten million gallons of waste a month into the Rogers systems.  


I plan to use this article in my paper to further discuss the Clean Water Act.  I also like the story about the professor who took his students to the stream.  I would love to incorporate that little story into my paper, but I am not sure how that will fit in.  I also like how the author talks about Tyson Foods’ waste.  That is a product that most people have heard of and will be able to relate to, and the large quantity of waste that is produced by their plants.  

 Miller, Susan Katz.  “When Pollution Runs Wild.”  National Wildlife.  30.1 Dec 1991/Jan 1992: 26-29.  Academic Search Premier.  EBSCOhost.  Helmke Library, Fort Wayne, Indiana.  22 March 2004 <http://web20.epnet.com/deliveryprintsave.asp?tb=1>


In this article Miller addresses the amendment to the Clean Water Act passed in 1987.  This amendment tried to address the problem of runoff pollution and authorized $400 million to set up programs, but that money was never fully appropriated because of budget problems.  While the federal government debates the dilemma, local and state governments are trying to come up with creative solutions to deal with runoff and contamination of groundwater.   This is the main part of the article and I plan to use this because it really demonstrates lack of concern of the federal government.

 “Strong Polluted Runoff Controls.”  Clean Water Action Plan.  11 Aug. 1998.  United 

States Environment Protection Agency.  19 Mar. 2004 <http://www.cleanwater.gov/action/c2c.html>


This article is about runoff and controls for several different large watersheds across the country.  The article also goes in depth in the reduction of nutrients, and goes on to say that nutrients are essential to the health and functioning of aquatic ecosystems.  Excessive nutrients will result in excessive growth of marcophytes and harmful algal blooms, the leading cause to oxygen declines.  The excessive nutrients are also the cause of the hypoxic zone in the Gulf of Mexico.  State water quality reports indicate that over enrichment of waters by nutrients is the number one cause of impairment in any body of water.  Agriculture is the most widespread source of these impairments.  The EPA developed a nutrient criteria or a range for acceptable level of nutrients in water.  It is vital for this work to be done for pollution reduction.  


There are about 450,000 animal feeding operations (AFOs) in the United States, and they can range from small facilities to extremely large facilities generating wastes comparable to medium sized cities.  Only small percentages currently have discharge permits under the Clean Water Act. The EPA has developed broad strategies for agricultural pollution reduction.  These include Clean Water Act discharge permits granted through the state and EPA, develop comprehensive management systems for AFOs, revise and strengthen permit regulations, provide incentives to enhance environmental protection, develop watershed nutrient budgets, and encourage certification programs to encourage establishments and implementation of management systems for unpermitted AFOs.  I plan to use this article because it list great ways to reduce agricultural runoff. I also like how it offers information about AFOs and nutrient pollution.

