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The farm produces these birds in multiple houses which are 500 ft in length. Each 
house is characterized by the presence of multiple large farms which help to move 
the air in the barn and improve overall ventilation. It also helps keep the birds cool 
in the summer when the houses can become exceptionally hot even in cooler 
climates.  

The following is a brief overview of a Texas Farm, an egg-laying operation per Bob’s 
visit to this facility on 2/22/12 to help us gain some familiarity with waste 
management and handling in egg production operations. The farm has multiple 
locations around the state of Texas including this facility near Bryan-College Station 
(Central, TX), another facility in east Texas and at least one other facility in North 
Texas. This farm houses approximately ½ million laying hens at any one time and 
also includes a growing operations where chicks are grown out to laying birds. The 
birds, once they begin laying are in production for about 86 weeks, continuously. 
This is in contrast to some operations which will produce eggs with a given set of 
birds for about a year, put the birds through a “forced molt.” As an aside, all 
chickens, under normal conditions will go through a molt which is the loss of old 
feathers and replacement with new. A forced molt is a management practice that 
allows the birds reproductive tract to rejuvenate and will allow production to 
improve for a period of times. While this Farm does not molt the birds and produces 
for 86 weeks, about 1 ½ years or 1 ½ production periods. Molting allows birds to 
produce for 2 or possibly 3 periods approximately a year long, each. This part of the 
discussion is only to improve your understanding of these management programs.  



The two preceding photos provide an excellent illustration of the fan units.  



The farm in this location, produces eggs from birds in what is referred to as a 
high-rise (HR) cage system. These systems “stack” the cages three tiers high. 
These facilities have the waste fall into a pit located under the cage racks. There 
are a series of “boards” that prevent the manure from the cages on the upper 
tiers from falling on the birds on the lower tiers. This can be noted in the photo 
below.  



The manure falls into the pits the run the length of the building and 
accumulates over a period of days. Every few days water is pumped into 
the pit and a scraper or drag is pulled from one end to the other to 
collecting the semisolid material in a holding area from where it is 
pumped into a large lagoon  



This type of waste handling system is common to approximately 70% of the laying 
operations in the US. The other 30% utilize a belt handling system where the manure 
falls onto a belt that moves the manure out of the building. The ventilation systems 
help reduce noxious gas (i.e. ammonia) accumulation but gas levels still exist and in 
many cases need to be reduced. Even relatively low levels of ammonia accumulation 
can result in health and production losses. The belt systems also reduce ammonia 
accumulation so these houses are less of an opportunity. 
  
However, both houses utilize a lagoon system to handle the manure and allow for 
distribution onto surrounding land at some point in time. This farm location has 2 
lagoons which together total approximately 8 million gallons of liquid containment. 
Obviously odor is a significant problem as well as the emissions of a variety of gases 
including ammonia, methane, hydrogen sulfide, carbon dioxide and hydrogen. The 
production of these gases as well as production of a variety of organic acids contribute 
to a significant odor problem which is a constant problem to any facility such as this 
that is within a populated area.  



In addition to the photos Bob took here he also collected a sample of the effluent from the 
primary lagoon. We’ll start with this sample to see what effect IMS treatment might have on odor 
as well as the visual appearance.  
 
Market opportunities  
Our opportunities with IMS are two-fold. First, it may be possible to treat the pits periodically 
with IMS to reduce ammonia emissions in the house. This should improve bird health and 
performance. Ammonia can and does create significant respiratory problems, particularly because 
of irritation and inflammation of the respiratory canal and lungs as well as the mucus membranes 
that protect these tissues. This irritation provides an open door to pathogenic organisms that are 
often borne on dust particles in the house. The constant air movement, while useful in moving 
much of this odor out of the house can also contribute to this problem as well. 
  
Second, treatment of the lagoons with IMS can potentially reduce gas emissions and reduce algae 
growth. We will have to look at what the long term implications of this will be, primarily in terms 
of the microbial “digestion” of the manure that is to be processed in these structures. We have 
estimated that there are well over 100,000 slurry ponds/lagoons in the US, in fact that number 
may be closer to 150,000. 
 
These are similar systems to that used in hog and dairy operations where waste is handled in a 
semi-liquid form. Waste in broiler (growing chickens used for meat production) and cattle feedlots 
are characterized by a drier manure where the moisture content may be around 20-30% and thus 
somewhat less reactive. Whatever data we can generate and directions we can take with one 
species system will be applicable to others regardless of the fact that the nutrient and chemical 
composition may be somewhat different.  
 
The following text and projections were provided by Bill Merritt:. We have discussed a theory that 
if  we can correct the lagoon’s  BOD, we will be able to introduce the same aerobic microbes that 
we use in our composting process to control the pathogen, anaerobes. These aerobes have been 
frequently in the past to treat toxic sludge found in bodies of water. Additionally, there should be 
only a token amount of manure pit  bacteria being flushed into the lagoon, as the direct  spraying  
after 12-24 hours exposure in the pit should  kill all the anaerobes and even most of aerobes.  
Note that the “theory” is supported by  the data found in the efficacy test found the next page of 
this document. 
 

Manure Pits (est. twice weekly) Slurry Lagoons Initial Treatment 

Pit - 500ft x 4ft 2,000 Pond Size - Gallons 7,000,000 

Pits per Barn 4 IMS Gallons Needed @ 2ppm 233 

Surface to Treat 8,000 IMS Cost per gallon* $60.00 

Gallons in Cubic Foot 7.48 Initial Treament Cost $14,000.00 

1/32" water surface depth 0.03375 

Water used per barn - gallons 2,020 

IMS Needed @ 10ppm 6,000 

IMS used per flush - gallons 0.337 

IMS cost per gallon* $60.00 

Cost per flush per barn $20.20 

Farm Total Per Week Cost $161.58 

* estimated cost 



REGULATING WASTEWATER-RESIDENT BACTERIA
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* The ratios stated above of 30,000:1 are for de-watered applications. Watered applications may 

range from 60,000:1 up to 300,000:1 depending on conditions.
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Toxic Fumes 
The decomposition of manure in lagoons by anaerobic bacteria produces toxic airborne compounds, 
which can be harmful to human health and the environment. A study performed in North Carolina 
showed people living nearby a 6,000-head hog CAFO reported increased rates of headaches, runny 
nose, sore throat, excessive coughing, diarrhea and burning eyes compared to rural residents living far 
from livestock operations. Additionally, rates of asthma in children living near a CAFO are consistently 
elevated. The process of anaerobic digestion has been shown to release over 400 volatile compounds 
from lagoons. The most prevalent of these are: ammonia, hydrogen sulfide, methane, and carbon 
dioxide.  
 
Ammonia 
In the United States, 80 percent of ammonia emissions come from livestock production.  The urea (a 
component of urine) stored in the lagoon contains ammonium, which is a liquid nitrogen compound. 
Through ammonia volatilization, a lagoon can vaporize up to 80 percent of its nitrogen  through the 
reaction: NH4+-N -> NH3 + H+. As pH or temperature increases, so does the amount of volatilized 
ammonia. Once ammonia has been volatilized, it can travel as far as 300 miles, and at closer ranges it is 
a respiratory irritant. Acidification and eutrophication of the ecosystem surrounding the lagoons could 
be caused by prolonged exposure to volatilized ammonia. This volatilized ammonia has been implicated 
in widespread ecological damage in Europe, and is becoming a growing concern for the United States. 
An OSHA recommendation for ammonia in barns is 25ppm, whereas in Europe it is 10ppm.  
 
Hydrogen Sulfide 
With averages greater than 30ppb, lagoons have high concentration of the toxic gas hydrogen sulfide. A 
study by the Minnesota Pollution Control Agency has found that concentrations of Hydrogen sulfide 
near lagoons have exceeded the state standard, even as far away as 4.9 miles. Hydrogen sulfide is 
recognizable for its unpleasant rotten-egg odor. Exposure to the gas can cause eye, nose and throat 
irritation, diarrhea, hoarseness, sore throat, cough, chest tightness, nasal congestion, heart 
palpitations, shortness of breath, stress, mood alterations, sudden fatigue, headaches, nausea, sudden 
loss of consciousness, comas, seizures and death. Because hydrogen sulfide is heavier than air, it tends 
to linger around lagoons even after ventilation. Levels of hydrogen sulfide are at their highest after 
agitation and during manure removal. 
 
Methane 
Methane is an odorless, tasteless, colorless gas, which is fatal at high levels (though these levels are not 
usually seen at lagoons). Lagoons produce about 2,300,000 metric tons per year, with around 40 
percent of this number coming from swine lagoons. Methane is combustible at high temperatures and 
explosions and fires are a real threat at, or near, lagoons.  Additionally, methane is a potent greenhouse 
gas. The EPA has estimated that 13 percent of all the methane emissions came from livestock manure 
in 1998, and this number has grown in recent years.   
 
Carbon Dioxide 
Carbon Dioxide is a main product of anaerobic respiration within the lagoon.  Though it is not toxic in 
itself, health effects include: respiratory problems, eye irritation and headaches. Carbon dioxide is also 
considered a greenhouse gas. 

Environmental and Health Issues Caused by Anaerobic Manure Lagoons 

which can be positively impacted with the use of IMS1000TM 



Water Soluble Contaminants 
Contaminants that are water soluble can escape from anaerobic lagoons and enter the environment 
through leakage from badly constructed or poorly maintained manure lagoons as well as during 
excess rain or high winds, resulting in an overflow of lagoons. These leaks and overflows can 
contaminate surrounding surface and ground water with some hazardous materials which are 
contained in the lagoon. The most serious of these contaminants are pathogens, antibiotics, heavy 
metals and hormones. 
 
Pathogens 
There are more than 150 pathogens in manure lagoons that have been found to impact human 
health. Healthy individuals who come into contact with pathogens usually recover promptly. 
However, those who have a weakened immune system, such as cancer patients and young children, 
have an increased risk for a more severe illness or even death. About 20 percent of the U.S. 
population is categorized in this risk group. Some of the more notable pathogens are: 
 
E. Coli 
E. Coli is found in the intestines and feces of both animal and humans and is extremely virulent. One 
particular strain Escherichia coli O157:H7 is found specifically in the lumen of cattle raised in CAFOs. 
Because cattle are fed corn in CAFOs instead of grass, this changes the pH of the lumen so that it is 
more hospitable to E. Coli. Grain-fed cattle have 80 percent more of this strain of E. Coli than grass-
fed cattle. However, the amount of E. Coli found in the lumen of grain fed cattle can be significantly 
reduced by switching an animal to grass only a few days prior to slaughter.[17] This reduction would 
decrease the pathogen's presence in both meat and waste of the cattle, and decrease the E. Coli 
population found in anaerobic lagoons. 
 
Cryptosporidium 
Cryptosporidium is a parasite that causes diarrhea, vomiting, stomach cramps and fever. It is 
particularly problematic because it is resistant to most lagoon treatment regimens.  In a study 
performed in Canada, 37 percent of swine liquid-manure samples contained Cryptosporidium.  
 
 
Some other common pathogens (and their symptoms)  
 
• Bacillus anthracis, otherwise known as Anthrax (skin sores, headache, fever, chills, nausea, 

vomiting) 
• Leptospira pomona (abdominal pain, muscle pain, vomiting, fever) 
• Listeria monocytogenes (fever, fatigue, nausea, vomiting, diarrhea) 
• Salmonella (abdominal pain, diarrhea, nausea, chills, fever, headache) 
• Clostirdum tetani (violent muscle spasms, lockjaw, difficulty breathing) 
• Histoplasma capsulatum (fever, chills, muscle ache, cough rash, joint pain and stiffness) 
• Microsporum and Trichophyton Ringworm (itching, rash) 
• Giardia lamblia (abdominal pain, abdominal gas, nausea, vomiting, fever) 
• Cryptosporidium (diarrhea, dehydration, weakness, abdominal cramping) 
• Pfiesteria piscicida (neurological damage)  
 



Target U.S. Markets for IMS1000TM 

 
 

I.  Poultry, Livestock, Fish  Industries 
 
Significant Food Animal Market Opportunities 
 

 Poultry (FDA, EPA) 
o Layers 
o Broilers 
o Turkeys 
o Other 

 Dairy Cattle (FDA, EPA) 
o Lactating Cows 
o Calves 

 Beef Cattle (FDA, EPA) 
o Feedlot 

 Swine (FDA, EPA) 
o Sows 
o Grow-Finish operations 

 Fish (FDA, EPA) 
 
 

II. Agriculture, Cropping, Plant Production Industries 
 
Significant Plant/Crop Production Opportunities (All EPA) 
 

 Row Crop Production 
 Vegetable Production 
 Horticulture/Greenhouses 
 Hydroseeding 
 Hydroponics 
 Nursery, ornamental, flowers 
 Seed treatment? 
 Turf, meadows, pastures 
 Orchards 
 Vineyards 

 
 

III. Water treatment (FDA, EPA) 
 

 Clean water systems and distribution lines 
 Algae control in ponds, canals, other bodies of water 
 Bacteria and Algae control in livestock watering systems 
 Control scaling and /or biofilm in irrigation tape 
 Odor control in livestock production lagoons 

 



IV. Food Safety (FDA) 
 Washing/processing  

o Produce – fruit, vegetables 
o Meat – poultry, beef, pork, fish 

 Anti Bacterial/Fungal wash 
o Same as above 

 
 
IMS US Applications – extended. 
 

A) Poultry – all poultry, main volume is in chickens and turkeys 
1) Physical Plant: 

a) Treat water systems – keep clean of residue, scale, mineral build up 
   Overflow into litter will assist with (b) 

b) Treat litter at loading – reduce pathogens, reduce ammonia, improve air quality in 
houses 

   Improves bird health (improved air quality – reduce respiratory issues) 
    Reduced mortality (death loss) 

Reduced need for antibiotic – works with current trends to decrease 
antibiotic use in feeding programs 

   Improves working conditions  
c) Treat litter at unloading – reduce pathogen load, odor 

 
2) Birds: 

a) Reduce pathogen load 
   Improved health 
    Reduced Mortality 
    Reduced need for antibiotics 

b) Improved mineral nutrition in available form 
i. Calcium 
ii. Copper 
iii. Zinc 
iv. Manganese 
v. Selenium 
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