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Slide 1  
One of the major reasons that accounts for the increase in life expectancy and quality of life has been the adoption of good water treatment design, technology, and practices; and the adoption of good wastewater treatment design, technology, and practices. It seems with the coming of industrial agriculture, we may be in danger of going backwards. 
I will be talking about confinement technology and what it actually is. Confinement agriculture will be shown to be a closed sewer environment. By analogy, feedlots, which I will not discuss, can be seen as open sewers. I will use an expanded version of an op-ed I wrote to show where we are today with this maturing technology. I will then mention a new unintended consequence, nitric acid rain, before I end on a positive note about models that exist, and could be used today, that could alleviate many of the problems discussed by Joel and Tara and me.
Slide 2 – For the purpose of this talk, sewer – closed space – and anaerobic digester can be considered interchangeable. Specifically in the op-ed portion of this talk, consider the confinement as an anaerobic digester; which means it contains decomposing fecal waste. And, as it will turn out, a poorly designed and poorly operating anaerobic digester. 
Similarities: what a confinement and sewer/digester have in common.
Both are closed spaces.

Both have untreated fecal waste in them.

That waste constantly generates the poison and explosive gasses hydrogen-sulfide, ammonia and methane – this gas production is inherent in the use of this technology. 

Causes of diseases and death from those gasses are the same in both sewers and confinements.

Constant ventilation is needed to survive in either.

(whenever and wherever these conditions exist, the controlling regulations are the Federal Confined Spaces Regulations, except in agriculture)

Differences: how confinements and sewer/digesters are different.
Sewers are designed to contain the poison gasses while confinements are designed to blow them into the surrounding neighborhood; 24/7 365 days a year – with consequences for the public such as those discussed by Joel and Tara.
The waste in sewers is ultimately treated, confinement waste is not treated. But, poison gas problems are prior to and would remain a problem even if the waste was treated. So for those who might think that treatment would be a solution to these problems, it isn’t. The problems remain regardless of treatment.
There are no regulations for confinements providing for education and training about, and protections from, a hazardous work place.
There are no regulations protecting the public from the poisons from confinements, as there is from sewers and anywhere in America where there is fecal waste producing hydrogen-sulfide, ammonia and methane gasses in a closed structure. Those regulations would be the afore mentioned Federal Confined Spaces Regulations.
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Hydrogen-Sulfide:  (look at slide and read) Kelley Dunham, a veterinarian who is in the same organization as Joel and Tara, and I were keeping an unofficial count of deaths from hydrogen-sulfide in agriculture. It was unofficial because confinements aren’t regulated and therefore no government department keeps records from agriculture as they do from the wastewater industry. We simply looked at newspapers. We found that there were four times as many deaths from hydrogen-sulfide in confinements as in wastewater.
Summary of toxicology - Hydrogen-sulfide gas is a rapidly acting systemic poison which causes respiratory paralysis with consequent asphyxia at high concentrations.  It irritates the eyes and respiratory tract at low concentrations.  Inhalation of high concentrations of hydrogen-sulfide, 1000 to 2000 ppm, may cause coma after a single breath and may be rapidly fatal; convulsions may also occur.  Exposure to concentrations of hydrogen-sulfide above 50 ppm for one hour may produce acute conjunctivitis with pain, lacrimation, and photophobia; in severe form this may progress to keratoconjunctivitis and vesiculation of the corneal epithelium.  In low concentrations, hydrogen-sulfide may cause headache, fatigue, irritability, insomnia, and gastrointestinal disturbances; in somewhat higher concentrations it affects the central nervous system, causing excitement and dizziness.  Prolonged exposure to 250 ppm of hydrogen-sulfide may cause pulmonary edema.  Prolonged exposure to concentrations of  hydrogen-sulfide as low as 50 ppm may cause rhinitis, pharyngitis, bronchitis, and pnuemonitis.  Repeated exposure to hydrogen sulfide results in systemic effects that may result from concentrations previously tolerated without any effect.  Rapid olfactory fatigue can occur at high concentrations.

Slide 4
Ammonia:  (Joel’s talk - look at slide and read) There was a study done in a Utah town which simply looked at hospital records pre and post confinement introduction into that community. Illnesses normally associated with ammonia tripled. And illnesses normally associated with hydrogen-sulfide quadrupled.
Summary of toxicology- Ammonia vapor is a severe irritant of the eyes, especially the cornea, the respiratory tract, and skin.  Inhalation of concentrations of 2500 to 6500 ppm causes dyspnea, bronchospasm, chest pain and pulmonary edema which may be fatal; production of pink frothy sputum often occurs.  Consequences can include bronchitis or pneumonia; some residual reduction in pulmonary function has been reported.  In a human experimental study which exposed 10 subjects to various vapor concentrations for 5 minutes, 134 ppm caused irritation of the eyes, nose, and throat in most subjects and 1 person complained of chest irritation; at 72 ppm, several reported the same symptoms; at 50 ppm, 2 reported nasal dryness and at 32 ppm only 1 reported nasal dryness.
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There are fundamental problems across industrial confinement agriculture. In the last year, both Iowa and Minnesota have seen an ominous increase in foaming in pits beneath hog confinements – like a potentially toxic bubble bath, it rises right through floor slats – exacerbating the already serious problem of dead pigs and flash fires caused by hydrogen-sulfide and methane.


“I wish we had the answer,” said Angela Rieck-Hinz of ISU, writing in August on the Iowa Manure Management Action Group website, “but at this point in time we still have no answers as to what is causing the foaming or how best to control or manage the foam. If you have information regarding foaming pits you would like to share please contact me. In the meantime, I urge caution when pumping from manure pits. Be aware of safety concerns regarding manure gases, pit fires and explosions. Not all pit fires and explosions have happened in barns with foaming pits.”


The crux of the problem is that confinement advocates have inappropriately transferred wastewater technology from the highly regulated sector of municipal and industrial wastewater to the unregulated – in terms of wastewater – sector of industrial agriculture. The concern about poison and explosive gasses is not new, and not only in those confinements with the foaming problem. It is simply a consequence of using wastewater technology to raise animals. 


In the wastewater industry, we learned long ago - after workers became ill or died - that we could not put normal workspaces in proximity to areas where fecal waste is decomposing. The constant production of the poison and explosive gasses - hydrogen sulfide, ammonia, and methane - was finally taken into account in designing wastewater facilities and technology that would protect both the workers and the surrounding public. Those protections have been codified in the regulations that control municipal/industrial wastewater technology and design. But industrial agriculture remains exempt.


There may be many causes for the upswing in foaming problems in confinements. Some potential causes might include: damage to buildings and equipment through the corrosive nature of hydrogen-sulfide, genetically modified crops being fed to animals, different insecticides and herbicides applied to fields as pests and weeds become resistant to chemicals used in the past. Perhaps we will find solutions to somewhat mitigate this new foaming problem. But the bottom line is that as long as you use wastewater technology to store waste in pits below where animals are being raised, you will always have disease and death affecting both people and animals caused by these poisonous and explosive gasses.

Slide 6 
Actually the wastewater industry understands these causes:

1. Old fecal stock leads to foaming. Anything 3 weeks to 2 months is considered old in the wastewater industry. Fecal waste sits in confinements for 5 months to 1 year.

2. The volume of waste being deposited into the pit over time versus the total volume that the pit can hold leads to foaming. As the volume of waste that is generated increases (as the pigs get bigger) and is deposited as a percentage of the total volume of the pit, foaming increases.
3. Because of the way confinements are required to be built, there is no ability for the confinement operator to control the foaming problem because they can’t mix the pit. If the pit was mixed, the gasses would escape into the level containing the pigs and kill them.
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Consequences of foaming:

Normally gasses tend to stay in suspension in a liquid and to get out they must somehow break the surface tension. (wind or wave action, or some type of agitation)
1. Foaming increases the surface area increasing the chances of gasses escaping the liquid. 
2. Foaming provides a direct path to the pigs for the gasses. The gas does not have to disperse and travel through air to get to the pigs.

3. The pigs bite/eat the foam, or the foam breaks down, and the pigs breathe the gasses and die.

4. The methane also has a direct path to the pig area increasing the chances of flash fires and explosions. (4800 pigs died a couple weeks ago in a fire in Rowley which is some 40 miles from here.)

The state Legislature, the Iowa Department of Natural Resources, and corporate industrial agricultural officials steadfastly deny that confinements are a form of wastewater technology. Although seeming illogical, in fact a DNR construction permit requires this type of building, resulting in these problems. 

As a society, we should question what this industrial model of agriculture is doing to us, the animals, and the environment. We have turned most of our hog producers into virtual serfs, with corporations financing and owning the buildings, the pigs, and the feed, and even controlling when the producers market the pigs. Corporations externalize their environmental costs onto the producers and the public by having the producers own the polluting waste and the dead animals. We also expect producers to deal with the unsolvable problems confinement buildings create.


So we know the problems that lead to foaming. And, in the wastewater industry at least, we know how to fix them. But because this technology has been adopted by confinement agriculture without the historic understanding of design engineers, wastewater operators, or regulators, it is used incorrectly and dangerously and without the ability to fix operational problems. We are raising animals in, and subjecting neighbors to, a sewer environment.

Confinement technology used to raise animals is a failed model on many levels. It is time to put animals back on the land.

Slide 8 – I would like to briefly move on to a new unintended consequence, nitric acid rain: from the September 2010 Scientific American article “Sour Showers” by Michael Tennesen. 
“Acid rain is back – this time triggered by nitrogen emissions. The acid rain scourge of the 1970s and 1980s that killed trees and fish and even dissolved statues on Washington, D.C.’s National Mall has returned with a twist. Rather than being sulfuric acid derived from industrial sulfur emissions, the corrosive liquid is nitric acid, which has resulted not just from smokestacks but also from farming.”
Slide 9 – this slide shows the ammonia cloud over the Midwest and the U.S., concentrated over Iowa.
Slide 10 – this is a slide showing the sampling sites for a study that is being done by the DMWW. That study, in part, is looking at ammonia content in snow.
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Slide 12 – Sour Showers:  

September 2010 Scientific American, "Sour Showers". The people or organizations you mention include: Viney P. Aneja, professor of air quality and environmental technology at North Carolina State University; the Hubbard Brook Experimental Forest in New Hampshire's White Mountain National Forest; William H. Schlesinger president of the Cary Institute for Ecosystem Studies in Millbrook, NY; the 1999 Gothenburg Protocol in a 2009 paper in Environmental Science & Technology; and the Integrated Nitrogen Committee of the EPA's science advisory board has generated a draft report that lays out the details, including management options for nitric acid rain. It also discusses ways to monitor atmospheric emissions, currently the weak link in the nitrogen-control picture.

Slide 13 – Papers sent to me by Bill Schlesinger: after a phone conversation we had, Bill sent these papers that he has done and that he thought would be pertinent to this presentation. “Schlesinger thinks that national arguments over climate change have allowed the U.S. to ignore the nitrogen problem, which he predicts will be the next big environmental issue.”
Effects of Agriculture upon the Air Quality and Climate: Research, Policy, and Regulations.

Farming pollution. From that paper: “Agriculture is a significant source of ammonia and particulate matter: approximately 90% of ammonia emissions in the United States and in many European countries result from animal and crop agriculture.” So that 90% comes from confinements, feedlots, and the volatilization of anhydrous ammonia applied to crops.
On the fate of anthropogenic nitrogen.

On fertilizer-induced soil carbon sequestration in China’s croplands.

Slide 14 – Watershed Approach to Floods: I would like to end my portion of this panel on an upbeat note. You can go to my website: www.civandinc.net to read this discussion in its entirety. 
This discussion includes changes to the watershed and to the agricultural cropping systems which would end floods as we know them, and would end many of the problems that Joel, Tara, and I have been discussing; and would cost cities no money what-so-ever for flood control. This discussion will include presettlement vegetation cover before we turned the landscape upside down and put the soil on the top; what rain infiltration amounts historic and recent vegetation permits; and, agricultural systems available today which mimic that presettlement vegetation as far as rain infiltration rates and returning the landscape to a system with soil beneath vegetation. Also discussed is what using those perennial cropping systems would mean for cleaning up water, holding and creating soil, cleaning our air, and ending our contribution to the Dead Zone in the Gulf of Mexico.

Slide 15 – the topics discussed include:
Land Practices: Perennial Farming Systems That Resist Flooding, Laura Jackson/Dennis Keeney.

Wes Jackson’s Perennial Polyculture/Natural Systems Agriculture

Hemp – the inclusion of hemp in a sustainable model of agriculture.

Hay and Alfalfas.

Pastures and Rotational Grazing. Animals back on the land.
Woodlands.

Vegetables and Fruits.

Small Grains.

Prairie Strips.

Manufacturing and Processing.

Federal Farm Programs. Farmers farm the federal farm program. Change the program and you will change farming.
2nd Clean Water Act for agriculture. Ag is exempt from the current Clean Water Act.
Repopulate and Revitalize Rural America. 

http://www.civandinc.net/watershedapproachtofloods.htm 

Thank you and Questions.

