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Introduction

Livestock and poultry wastes represent enormous tonnages and in

recent years are increasingly being concentrated at central locations.

Studies indicate that animal wastes amount to more than 1.7 billion tons

annually, equivalent to human population of 2 billion. The concern is

not with the droppings from grazing animals on pasture land but with

feedlot production. For example, reports indicate that today's beef

feedlots often have 10,000 to 50,000 animals, poultry operations may

range up to 250,000 or more birds, milk-cow populations often exceed 200,

and the swine on a single farm may total 1,500 or more.

The small diversified family farm is rapidly giving way to large-scale

specialized operations. Economies of size tend to encourage livestock

producers to enlarge their operations. Population growth continues to ex-

ert an upward influence on land value. Thus, many livestock operators feel

compelled to carry-more animals on less and less land.

The need .for production efficiency has brought about substitution

of housing for land and equipment for labor. The large capital invest-

ment requires a high animal density and rapid turnover in order to make

the operation profitable.

Manure that once was naturally deposited on pastures now must be

transported there by men and machines. Yet, two major factors deter

livestock producers from routinely handling manure in this manner.

First, hog and cattle manures generally cost more to store, load

and transport than they return in soil fertility--compared to the cost

of commercial mineral fertilizers. In other words, narrow profit margins

and high costs of operating livestock establishments will continue to
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require low-cost methods of waste management. As a source of plant

nutrients they are not now competitive with chemical fertilizers and,

although beneficial as soil conditioners, crop yield increases are insuf-

ficient to justify transportation very far from the point of origin.

The second important factor which discourages livestock producers

from putting more manure back on the land is that many operators of large

cattle feedlots or hog confinement systems do not own or have access to

sufficient land to dispose of manure at a rate considered to be acceptable

to the land.

The separation of livestock feeding operations from feed production

and breeding herds, particularly in the case of beef cattle, has made

waste disposal directly to the land much less practicable. Furthermore,

run-off from centralized lots is likely to cause stream pollution and

odors may create an unpleasant situation in areas with non-farm residences

nearby.

A few innovators are processing and retailing animal wastes as soil

builders to the public. How much the market for such a product can be

expanded is questionable.

Other approaches include tanks to trap the run-off and liquid wastes

and a partial or total return of waste materials to the land, including

the spread of liquids through irrigation. Properly treated, animal wastes

have been demonstratedeto be a beneficial source of feed for animals,

poultry and even fish.

Some livestock producers are using lagooning as a method of manure

disposal but this has not gained wide acceptance. Aside from aesthetics,
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land is not always available or may be too porous, and there is often

danger of contaminating water supplies. The biological oxygen demand is

unusually high, and these wastes contain nutrients and pathogenic organisms.

Research is underway by the United States Department of Agriculture,

Agricultural Research Service, the land-grant universities, the Federal

Water Quality Administration and other organizations to develop low-cost

but adequate control measures.

The waste problem is extremely complex, since each type of animal

manure has its own particular characteristics and requirements for treat-

ment. Waste management is influenced by the kind of feed used, climatic

conditions, geology and topography, the kind of soil and hydrology, and

local water quality standards to deal with problems of a specific area.

It would not be realistic to assume that a simple system of animal

waste disposal could be developed to meet the requirements of all areas.

It appears that the objective should be the development of a system to

provide maximum protection to the environment at the lowest possible cost.

Questions and Answers

1. What is the magnitude of the animal waste problem?

Studies prepared by the United States Department of Agriculture and

agricultural experiment stations indicate that approximately 1.7 billion

tons of animal wastes are produced annually, about one-third of which is

liquid. Litter, bedding, paunch manure, dead animals and birds also add

to the growing problem. It is estimated that about one-half of this waste
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may be attributed to concentrated livestock production systems. (1) For

example, farmer feeders in 1968 had 99 percent of the cattle feedlots in

the United States but produced 53 percent of the fed cattle. Commercial

feedlots with capacities for 1,000 head or more had the other 1 percent

of the feedlots and produced the remaining 47 percent of the fed cattle.

This vast quantity of animal waste production is equivalent to that

of a human population of nearly 2 billion. (10)

Phenomenal change has taken place during the past thirty years with

respect to animal waste disposal. These wastes were once considered an

important asset in providing fertility to the soil.

The 1938 Yearbook of Agriculture carries the following statement:

One billion tons of manure, the annual product of
livestock on American farms, is capable of producing
$3 billion worth of increase in crops. The potential
value of this agricultural resource is three times
that of the Nation's wheat crop and equivalent to
$440 for each of the country's 6,800,000 farm operators.
The crop nutrients it contains would cost more than
six times as much as was expended for commercial fer-
tilizers in 1936. Its organic matter content is double
the amount of soil humus annually destroyed in growing
the Nation's grain and cotton crops.

Currently, animal waste is considered by many people to be the lead-

ing agricultural waste problem. This change in attitude toward animal

wastes has occurred because of the shift from livestock production on the

individual family size farms to concentrated large scale, confinement-

type enterprises. These changes include multi-thousand-head beef or hog

(1) Numbers in parentheses refer to literature cited, pp. 31.
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feedlots, dairy operations which exceed 200 cows, and poultry enterprises

with thousands of birds. Waste disposal of these concentrated livestock

operations is now a serious problem because the costs of handling manures

make them no longer competitive in price with chemical fertilizers.

In evaluating the effect of farm wastes, it must be kept in mind that

most domestic animals daily produce fecal matter having greater BOD- than

that of man, although the BOD in relation to volume of effluent varies

greatly among species. One cow, for example, will produce manure equal,

in terms of BOD, to the sewage of 16.4 people. This means that a feedlot

handling 1,000 head of cattle would have about the same waste-disposal

problem as a small city with a population of 16,400. The city would prob-

ably have sewage treatment facilities, but the feedlot is usually not so

equipped. (10)

Traditionally, the place for manure has been on the land. Recent

attempts to dispose of it in lagoons have been unsatisfactory. Additional

research is needed to develop more effective disposal systems. Studies

indicate that the benefits to soil fertility from manure application under

modern farming conditions do not in all instances justify the cost of

spreading.

But livestock operators must contend with a daily supply of a product--

manure--that they can't sell, can't give away, and can't burn. It is

obvious that there is an urgent need to develop more economical ways and

1/ The biochemical oxygen demand (BOD) refers to the amount of oxygen
required to decompose the organic matter present in a sample of
water.
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means of handling manure to provide some benefit to the land while elimin-

ating possible pollution from farm runoff or other forms 
of environmental

pollution.

2. What are the pollution implications of animal wastes?

When wastes are not properly disposed of pollution arises from the

animal excreta and animal production operations. Such pollution may

affect air, water, soil, and various life forms. It is also associated

with depletion of oxygen in streams. These wastes cause excessive

nutrient loads and unsightly appearances in our streams. Other impacts

on the enviornment include the spread of infectious agents that affect

man and animals; obnoxious odors; toxic gases; insects; and dusts. The

biochemical oxygen demand (BOD) of manure produced from agricultural

livestock and poultry in the United States, is estimated to be ten times

that of the sewage produced by the human population.

In low flows of a sluggish stream carrying excessive 
quantities of

wastes during the warm weather, there will be little oxygen available for

either the respiratory needs of fish life or the oxidation of organic

pollutants.

Recent studies indicate that untreated municipal sewage has a bio-

chemical oxygen demand in the neighborhood of 100 to 400 p.p.m. Runoff

carrying wastes from barnyards and feedlots may have a BOD varying 
from

100 to 10,000 p.p.m., depending on the dilution and degree of deteriora-

tion of the wastes. "Public health authorities object to runoff entering

a stream if it exceeds 20 p.p.m. in BOD." (10)
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Animal wastes in general and feedlot wastes in particular associated

with concentration of livestock production under confined feeding systems

pose significant environmental pollution problems in specific areas:

(1) Fish and aquatic life and recreational uses

(2) Potable water supplies both surface and subsurface

(3) Land use, odors, and aesthetics

Fish kills have provided examples of consequences of pollution. In

1967, of the recorded fish kills which occurred, the highest percentage

was attributed to agricultural wastes. Feedlot wastes were regarded as

a key factor.

Waste water runoff lowers the oxygen content of the receiving streams

and increases the amount of ammonia above acceptable levels. One writer's

experience was particularly tragic. "He had observed a slug of animal

wastes enter a stream and disperse for a considerable distance. Afterwards,

fish were observed surfacing and attempting to obtain life-giving oxygen

from the air. Crayfish were seen struggling out of one of the stream's

banks and returning to the oxygen-less waters. Analysis of the stream

showed the disolved oxygen content to be zero and the ammonia content was

seven milligrams per liter. Both made quatic life a virtual impossibility

and sport fishing, or for that matter, any fishing were futile exercises." (22)

Recreational areas, water sports such as swimming, and skiing, can all

be adversely affected by uncontrolled runoff from feedlots. The polluted

waters create a health hazard because of the numerous disease bearing
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organisms present in these waters. It has been reported that some 50

known diseases can be aquatically transmitted from animals to man. (22)

In early 1966, the Interstate Commission on Potomac River basin

reported:

Every time it rains--enormous amounts of animal

wastes are washed from farmyards into the River,

rendering it unsafe for swimming....Although only a

quarter-of-a-million people live in the river basin

above Great Falls, it has been estimated that the

number of farmyard animals--cows, sheep, pigs,

chickens, turkeys--is the equivalent of a human popu-

lation of 3.5 million. While most of the human popu-

lation is served by some sort of sewage treatment

plant, there is no comparable treatment for the animal

wastes." (10)

A study prepared in 1968 by Dr. Raymond C. Loehr, Professor of Water

Resources and Agricultural Engineering, Cornell University, for the

Federal Water Pollution Control Administration, indicates that until the

animal wastes enter the ground or surface waters, they generally do 
not

create a serious water problem, tending to stay within the feedlot area

until the area is cleaned or until runoff washes them away. The water

pollution problem associated with these wastes is drainage during periods

of rainfall. Studies on Long Island revealed that the waters of Moriches

Bay and parts of Great South Bay are polluted by bacteria, 
suspended

solids, and nutrients. These studies indicate further that:

...major sources of pollution are duck farms lining

the shores. Closing of these areas to shellfish

operations has caused an economic injury in excess

of 2.5 million dollars annually to the shellfish

industry. Pollution of these waters has resulted in

an unsightly appearance, production of objectional

odors, excessive algae and aquatic plants, and has

adversely affected recreational use of the waters....
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The effect of such pollution is apparent in the-

number of fish kills that have occurred....Most of

the.fish kills caused by animal wastes occurred in

Kansas. This suggests a great awareness.by Kansas

officials of the pollution caused by animal wastes

and not that the problem is unique to Kansas.

Animal wastes killed 82 to 99.5 percent of the fish

killed in Kansas in 1964 and 1965, respectively.

Spring rains in Kansas in 1967 caused tons of cattle

feedlot wastes to enter the receiving streams killing

an estimated 300,000 to 500,000 fish. (21)

3. How have changing production practices with respect to livestock

production contributed to the animal waste problem?

To achieve lower costs producers must adopt better breeds and strains

of livestock; feed better balanced, high-energy rations; mechanize feed-

ing methods, and expand the size of their operations. These practices

tend to lead to more specialization of production.

One goal sought by the large-scale feeders is to reduce the amount

of labor required in feeding operations. Recent reports prepared by the

United States Department of Agriculture indicate that feeding systems for

broilers, for example, now require the services of only one man to care

for 60,000 to 75,000 birds. A man can feed as many as 5,000 head of cattle

in a modern feedlot, or one man can handle 50 to 60 milk cows in a loose

housing mechanized feeding system.

Although large-scale enterprises exist in all types of livestock and

poultry production, currently the meat-poultry industry is the major part

of agricultural production which approaches complete coordination (through

economic integration or contract) of varous stages of production from

breeding flocks through processing of finished birds. Considerable coordin-

ation is also found in the egg industry.
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Traditionally, the Corn Belt has been the center of cattle feeding in

the United States. In more recent years, intensified cattle feeding has

developed in the western and southwestern regions. In these finishing

feedlots feeder cattle receive a high energy ration until ready for

slaughter.

Capacities range from less than 1,000 head of cattle to 100,000

head or more. The large feedlots are maintained near full capacity

year around. When one lot of cattle is finished, it is marketed and

replaced by another lot. In 1968, although only 1 percent of the

cattle feedlots had capacity for over 1,000 head of cattle, this group

handled about 47 percent of the fed cattle marketed. (12)

In the hog industry, large scale specialized enterprises are also

developing, but not as rapidly as in poultry and fed cattle, nor with

the same high degree of coordination. It is estimated that less than 10

percent of market hogs come from such firms.

It is an accepted fact today that the trend toward increasing production

of livestock in confinement will also create greater concentrations of

wastes and will no doubt create a greater pollution problem as the feed

rations change to feeds which contain less roughage and more biodegradable

material.

In a number of States the per capita equivalent animal population is

greater than the human population. The problems generated by animal

wastes will very likely be the greatest in those States. This is not to

infer, however, that waste problems will not occur in other States. Local-

ized problems are likely to occur wherever concentration of animal
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production is developed. Many feedlots have capacities for 2,000 to

10,000 head of cattle. It is estimated that these lots will produce

wastes, on a total solids basis, equivalent to that from communities of

about 36,000 and 183,000 population, respectively. Broiler operations

which house from 100,000 to 1,000,000 birds are not uncommon today. Such

operations produce wastes equivalent to communities of about 10,000 to

100,000 population, respectively. (21)

4. How do animal wastes and effluents from dairy operations impair

the quality of our water supply?

The pattern of dairy production, in many respects, parallels the

problems of the poultry producers and beeflot operators. Dairy farms

are becoming fewer, but larger, and the economies of size point to

more concentrated production units and, of course, the concentration

of resulting wastes.

The average cow will produce 70 to 90 pounds of wet manure per day.

This amounts to 10 to 16 tons of wet manure for each cow in a years' time.

On January 1, 1971, there were nearly 12.5 million milk cows on farms in

the United States. More than 40 percent of the total number are in the

States of Wisconsin, New York, Minnesota, California and Pennsylvania.

If we use the figure of 10 tons of manure per animal per year we have a

total of 125 million tons of waste to dispose or to utilize in some manner.

The dairyman today with a 40-50-cow herd, and a reasonable amount of

land does not normally have a serious disposal problem. When his herd

size passes the 100 cow mark, however, critical waste problems can arise.
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The average number of cows in a northeastern dairy herd is about 48

animals today. This average will probably reach 75 per herd by 1980.

It is expected a substantial number of producers will have herds ranging

from 100 to 300 cows.

These data indicate that the trend in dairy production is toward

more intense operations both in number of cows and the degree of confine-

ment.

The following statement with respect to pollution from dairy operations

was made at the Cornell University Conference on Agricultural Waste Man-

agement in January 1970: "A critical situation has already been reached

in Florida. A number of citations have been made to dairymen for pollution

of surface water by the Florida Department of Air and Water Pollution Con-

trol under provisions of the 1967 Florida Air and Water Pollution Control

Act. Operators are being instructed by the regulatory agency to contain

wastes on their own farms. This does prevent the unsightly presence of

suspended solids and odors on neighboring property, but it does not treat

the problems of groundwater pollution by nutrients.

Confounding this problem is the large concentration of dairies near

Lake Okeechobee, the second largest fresh water lake within the United

States. Control of this lake is the key to regulation of water in all of

south Florida. It offers great potential as a municipal water supply,

fishing and recreation area for the rapidly, expanding population of Florida.

There is some evidence of degradation of the lake during recent years.
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It is thought that some dairy waste is flowing into the lake, particularly

by way of Taylor Creek...." (3)

The State of Wisconsin had more than 1.8 million dairy cows on farms

on January 1, 1971 creating nearly 30 million tons of manure that must

be transported each year.

However, many Wisconsin dairymen are using a relatively new method

of waste disposal, the liquid manure system.

Generally, the system consists of the following:

-- Tanks to which water has been added to store raw manure.

-- Machines to agitate the mixture.

-- Pumps to draw it out when the time comes to apply it on
cropland.

-- Tractor and spreader.

Where farm operators confine livestock into small areas, the liquid

manure system tends to be practical and economical. Hog farmers have

been using the system successfully.

Economic feasibility depends on the value of the manure, farm

operating costs, and other variables, according to a survey made on

Wisconsin farms by the University of Wisconsin in cooperation with the

USDA's Economic Research Service.

Liquid systems generally require a higher investment in equipment

(twice that for conventional systems), but they salvage more of the nutrient

value of the manure. In the Wisconsin study, the conventional system was

found to be cheaper to operate for dairy herds of fewer than 50 cows. And
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at the 50-cow level, costs over returns were the same for the two systems,

taking into account the value of plant nutrients in the manure.

However, for herds of more than 50 cows, liquid disposal became more

economical, due mainly to higher value of liquid manure. Its value aver-

aged $32 annually per cow, or at least $12 more than a well operated con-

ventional operation. (18)

5. What approaches can we take to solve the animal waste problem and

other agricultural pollution of our water supply?

Agriculture has an important stake in the fight for clean water be-

cause it withdraws and consumes more water than any other segment of our

society. Over the years numerous agricultural practices and conservation

measures applied have helped protect the water supply for the entire

Nation. However, the changing farming practices, particularly the con-

centration of livestock production, have exceeded the capacity of producers

to cope with the growing problem of pollution.

In a paper presented at the Cornell University Conference on Agricul-

tural Waste Management in 1969, John M. Rademacher, Regional Director,

Missouri Basin Region, FWPCA, Kansas City, Missouri, suggested the following

approach to deal with the problem:

The existing legislation pertaining to feedlot

pollution control should be thoroughly evaluated.

Many of the basic concepts contained in the regulations

are sound. However, more attention should be directed

to management practices which would prevent the wastes

from entering surface or ground waters. We must empha-

size that preventing wastes from contaminating the en-

vironment by keeping feedlot wastes isolated from

waters is better than the palliative measures employed

after entry into the waterways. (2)
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Rademacher, pointed out further that laws must give more consideration

to the location of feedlots.- Feedlots in the past have been located in

numerous areas with little regard to the soil conditions and associated

topographical characteristics. It may become necessary to require zoning

regulations to prevent the encroachment of animal populations into urban

areas as well as to prevent such encroachment of the human population into

animal feedlot areas.

California and Hawaii have made some progress in this direction by

enacting land conservation acts which prevent encroachment of urban

development into agricultural areas. Their legislation provides more

favorable tax assessments for agricultural lands. (2)

Many of the problems to be solved are relatively new and as a result

have not received sufficient research attention.

As stated in a recent USDA, Agricultural .Research Service Study:

There is a pressing need to develop basic design

criteria that are amenable to some adjustment to

meet the widely varying constraints associated with

different enterprises in different parts of the country.

Elements of the problem include characteristics of

manures, removal of manure from livestock and poultry

quarters, storage, transport, feasibility of use on

land and disposal by burning, use of lagoons or

similar facilities, or burying. Disposal problems

include handling carcasses, milk-room wastes,.and

silage effluents.

Most of the present methods for handling livestock

and poultry wastes are no longer economically justi-

fiable nor esthetically acceptable. New methods and

systems are essential. Engineering competence will

be needed to evolve a completely new family of agri-

cultural equipment and processes." (10)
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The Choquette brothers, Upland, Nebraska feed 200 to 300 head of

cattle per year in their five feedlots covering approximately 4 acres.

The area drains into one natural draw that would otherwise empty into

a tributary of the Republican River in the Franklin County Soil and

Water Conservation District.

The Choquette brothers first pick up the solids and haul them out to

be spread on the land. The remainder washes down with every rain and

is trapped in a farm pond. The pond is equipped with an emergency spill-

way.

A special tractor driven pump picks up the liquid from the pond and

pumps it 75 feet through an underground line to the edge of the field

where a riser permits the wastes to empty directly into an irrigation

lateral or into a pipe.- Each row gets its share of waste material in

the same manner as the regular irrigation system, except the water from

the pond is loaded with wastes that were not permitted to pollute the

Republican River. This operation permits irrigation and fertilizes in

the same operation.

The Soil Conservation Service conservationists assisting the District

surveyed and designed the pond just as they would any other farm pond.

The Choquette brothers claim "the pollution control system cost them

about $2,000 and that they will only have to pump $100 worth of value

from it each year to amortize it in 20 years."

They can pump these nutrients anywhere on their corn land, except

when it is being worked for planting. If it doesn't rain they pump

water from their irrigation well directly into the pond and out again

onto the land. (16)
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6. How does disposal of nitrogen components in animal manure present

a management problem?

Disposal of manures contributes substantially to the contamination

of surface and groundwaters by nitrate nitrogen.

Considerable information is available currently indicating that the

health of children and animals may be impaired by drinking water con-

taining more than 10p.p.m. N as nitrates. Some reports reveal "nitrate

poisoning of livestock from consuming forage in excess of 0.3 per cent

nitrate nitrogen on a dry weight basis." Livestock deaths in Canada

have been reported due to livestock "consuming forage containing 0.4 to

0.5 per cent nitrate nitrogen." The forage involved had been grown on

land on which the application of manure had exceeded recommended rates

by five times in terms of nitrogen. (2)

7. Why have lagoons for oxidation of animal wastes not been completely
successful?

Lagoons for oxidation of animal wastes have been used with varying

degrees of-success. The South Dakota agricultural experiment station

has reported that they are generally a failure in that State. The lagoons

are hampered by problems of overloading, floating litter, aquatic weeds,

and buildup of sludge.

"When the lagoon becomes overloaded, bacteriological decomposition

changes from aerobic to anaerobic. During anaerobic (absence of oxygen)

decomposition, noxious gases and vile odors emanate. Under such conditions,

the lagoon becomes more unacceptable than the ordinary manure pile. (10)
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8. How does airborne ammonia from cattle feedlots affect nearby lakes
and rivers?

The USDA, Agricultural Research Service in cooperation with the

Colorado Agricultural Experiment Station has recently pursued research

to determine the rate at which ammonia is absorbed directly from the

air by water surfaces under different conditions of temperature and

climate at various distances and directions from cattle feedlots. At

the same time, scientists measured the amount of ammonia contributed by

rain and snow.

Lakes in the vicinity of smaller feedlots (800 head) absorbed four

times the amount of nitrogen that was measured at a pond located at least

10 miles from any feedlot. (7)

The study showed that ammonia volatilizes from feedlots and is

absorbed by lakes throughout the year, even though the lakes are covered

with ice and snow.

The findings in this study indicated further that airborne ammonia

from feedlots near lakes and rivers may contribute more nitrogen enrich-

ment to those bodies than runoff and deep percolation from the same sources.

The bodies of water simply absorb ammonia, a

nitrogen compound from the air. In one lake in

northeastern Colorado, a little over a mile
from a large feedlot, the surface absorbed about
30 pounds of nitrogen as ammonia per acre per year.

The discovery upsets the prevailing concept that
the problem of pollution from cattle feedlots will

be solved when a way is found to dispose of animal

wastes safely. Disposal must include provisions for

controlling volatilization of ammonia. As much as

90 percent of the urinary nitrogen excreted on a

feedyard can be released as ammonia directly into
the air.
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9. What about swine waste management?

Swine wastes have some fertility value, but the increasing cost of

handling, equipment and labor, and the convenience, reliability, and

lowered cost of commercial fertilizer have changed swine wastes from an

asset into a production expense.

A workable waste-management system for a hog-production unit

probably cannot be made up of one treatment method but will have to

be composed of several to be assured of a complete waste-management

system.

The following are some of the systems that have been used separately

or in combination:

a. Settling tank and anaerobic lagoon.

b. Oxidation ditch, settling tank, aerobic lagoon.

c. Settling tank, floating aerator in lagoon, and irrigation

or pumping to fields.

d. Floating aerator in aerobic lagoon and flushing out with

treated lagoon water.

Operators must consider different combinations and select the method

or combination best suited to their particular operations.

Along with the operational costs of the system, the system considered

must be evaluated in terms of its effect on desirable working conditions,

control of pollution, odor control, and general appearance of the operation.

The lowest cost system may not be the most desirable if it is not acceptable

to workers and neighbors. (4)
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10. What are the problems peculiar to poultry litter disposal?

Poultry manure and litter vary widely in both physical and chemical

composition because of various factors: type of poultry raised, number

of birds per unit of area, kind of feed, kind and quantity of litter and

other related management factors. Climatic conditions during litter pro-

duction and storage and methods of handling after production all tend to

affect litter composition.

Final disposal of huge quantities of poultry manure is now a major

problem. The fertilizer value of the litter has been known for some

time and large amounts are being used for that purpose. However, the

increasing poultry production, particularly the increasing size of

poultry production units, has resulted in a large tonnage for which

there is no immediate beneficial use. If the factors affecting the

chemical composition of poultry manure were better known, it is possible

that additional methods of their utilization and disposal could be

evaluated.

Large scale poultry operations have given rise to general problems

of pollution and offensive odors in nearby areas. (2)

Some attention has been given to using processed poultry wastes as

feed supplements. At the Cornell University Conference on Agricultural

Waste Management, 1969, T. A. Long, and co-workers, presented a paper

giving the details concerning the value of hydrolyzed and dried poultry

waste as a feed for ruminant animals.
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In a metabolism trial, wethers were fed a ration
in which the nitrogen was supplied by hydrolyzed
poultry waste, cooked poultry waste, or soybean oil
meal. The digestion coefficients for crude protein

differed significantly between all rations. Nitrogen
excreted in the feces was significantly lower for
the soybean oil meal ration than for the poultry
waste ration. No other significant differences were

observed.

It was found in a fattening trial with steers that
rate of gain, feed efficiency and carcass grade were
not significantly different for beef steers fed ra-

tions in which the supplemental nitrogen was supplied
as soybean oil meal, hydrolyzed poultry waste or
dried poultry waste. Rate of gain was higher for
the steers fed the ration containing urea. The
treated poultry waste rations were readily consumed
by the steers and no undesirable effect on carcass
characteristics were found. (2)

11. What recommendations have been made to deal with the animal waste

problem in the future?

The continuing population increase in the United States and the

increase in per capita consumption of meat products, particularly beef

and broiler chickens, will result in greater numbers of animals produced.

Livestock feeding operations will most certainly increase throughout the

nation both in number and size of operations. The problems associated

with animal waste disposal will be magnified proportionately.

The recommendations most commonly made with respect to more effective

animal waste management both now and in the future is more research to

gain adequate knowledge to deal with the numerous aspects of this most

complex problem.

Professor Loehr, Cornell University, in his study on Pollution

Implications of Animal Wastes--A Forward Oriented Review, made the
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following recommendations for the future solution to the animal waste

problem: (21)

A. Considerable emphasis be given to the assessment
of feasible ultimate disposal techniques for untreated

solids and liquids as well as for the residues from waste

treatment processes.

B. All animal waste research and developmental projects

should be oriented to obtain cost data to evaluate

potential treatment and abatement systems. Economic

studies should be conducted to evaluate:

(1) the effect of the costs of waste control and

abatement on costs of animal production,
(2) the effect of the costs of animal production on the

costs of waste control and abatement,

(3) the costs that will eventually be borne by

the consumer, and
(4) the probable need for subsidies to insure adequate

animal waste control and abatement.

C. Large scale animal production enterprises be con-

sidered as individual industries, and that they

be considered subject to State and Federal regulations

concerning pollution abatement. Current Federal and

State regulations should be reviewed to ensure that

they adequately cover pollution caused by animal

production facilities.

D. That forward oriented review be conducted in five

years to assess the developments in that time and to

develop directions for the future.

12. How have Federal Government agencies contributed to minimizing

pollution?

The U.S. Department of Agriculture, the Department of Health Educa-

tion and Welfare and the Department of the Interior have all contributed

substantially to research efforts to seek effective means of dealing

with the animal waste problem.
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USDA action programs are directed toward (a) educa-

tional programs that recommend designs and management

techniques that will alleviate pollution through 
use

of current knowledge; (b) technical assistance within

soil conservation districts and through extension

specialists; and (c) loans to individuals and associa-

tions or groups of farmers who need to improve 
their

facilities--improving animal-waste handling facilities

would qualify. USDA envisages expansion in all types

of activities and considers incentive payments par-

ticularly necessary in this area. (1)

The objective of USDA's research program is to develop effective

methods of treating and disposing of animal wastes 
through a number

of methods, including lagoons, oxidation ditches, and application to

cropland. Research is also being pursued to learn more 
about the

quantity of animal wastes that may be applied to cropland without

damage to crops or the land, as well as new methods of disposal.

Land application rates of feedlot wastes are highly varied 
and

at the present time range from as little as five tons per acre per

year to as much as 300 tons per acre depending on the crops grown, the

condition of the land, the kind of manure, and the use of the crop

produced, whether for grain or forage.

Where barnyard manures have been applied to crops, yields 
have not

substantially increased when more than 6-10 tons per 
acre have been

applied annually. It is probable that feedlot or liquid wastes 
could

be applied at heavier rates than barnyard manure 
because of the lower

soluble nitrogen content. Best results have been obtained when the

manure is supplemented with phosphate fertilizer.
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Excessive rates of manure addition may result in abnormal vegetative

growth and lodging of some crops.

Where drought or excessively wet soil conditions prevail during

the growing season, the manure may not decompose and could result in

production of compounds that are toxic to plants. Too much organic

material in the root zone could result in drying of the soil so german-

ation and stand could be adversely affected.

Pasture or silage crops produced on old feeding areas may contain

so much nitrate that the feed is toxic to ruminants. Agronomists fre-

quently recommend that corn or sorghum produced on heavily manured areas

should be harvested for grain. Crops for silage should be grown on soils

receiving chemical fertilizers so the amount of nutrients available

during the critical growing season can be more accurately controlled. (20)

USDA's research programs with respect to animal wastes include finding

uses of animal wastes for profit or at least on offsetting disposal costs.

One example is the conversion of poultry feathers into protein feed.

Research for both on-farm and off-farm uses and processes is likely to

continue in the future. In this area of emphasis, action programs are

generally in the form of technical assistance in the construction of

processing facilities.

USDA's research programs have also been directed toward developing

more information concerning land use planning. This research is needed

to develop acceptable techniques for protective zoning for agricultural

production in the future.
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The United States Department of Agriculture administers the Rural

Environmental Assistance Program (REAP), (formerly the Agricultural

Conservation Program), authorized by the Soil Conservation and Domestic

Allotment Act of February 29, 1936, through which the Federal Government

shares with individual farmers, ranchers, and woodland owners the cost

of carrying out soil, water, woodland, and wildlife conservation practices,

including pollution control practices for agriculture.

The Federal Government generally shares 50 per cent of the cost of

carrying out approved practices. The Government's share of costs may

range up to 80 percent for low-income farmers and for certain high priority

practices and projects.

The maximum Federal cost-share for a person during the program year

is $2,500 (except pooling agreements, in which case the limitation is

$10,000).

This program is administered locally through County Offices of the

Agricultural Stabilization and Conservation Service, under the direction

of ASC farmer committeemen.

The final authorization for REAP for the 1971 program is $150 million.

The advanced Congressional authorization for the 1972 program is $195.5

million.

An important function of the Department of Health Education and

Welfare in this area has been to provide educational materials, manuals

and guides, for use by program administrators in dealing with off-farm

problems of animal wastes, particularly in areas where waste disposal
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has resulted in conflicts between feedlot operators and nearby urban

people.

Under the DREW programs technical assistance supported by organized

training programs will be provided to interested control and health

agencies.

The DHEW's research programs have also been directed toward mini-

mizing pollution by improved use of existing technology as well as by

developing new and improved methods for converting wastes to useful

products. This research includes "conversion of animal wastes to

animal feed, soil conditioners or fertilizer carriers, and extraction

of protein for use as a food supplement. The potential for reuse or

recycling of these wastes is also studied." (1)

The Department of the Interior has contributed substantially to

the research effort to develop improved techniques of animal waste

disposal in a manner to prevent air and water pollution.

Water quality standards adopted by all 50 States

and approved by the Secretary of the Interior include

plans for implementation for inter-State streams, lakes,

and coastal waters. With few exceptions these standards

deal effectively with municipal and industrial wastes

and their effect on water quality. However, with regard

to agricultural waste in general many difficulties have

been encountered in developing appropriate and workable

standards. Additional technical information is needed

on the characteristics of runoff and on the effective-

ness of existing standards requirements." (1)

Many of these projects are now centralized in the Environmental

Protection Agency.
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13. Is cattle manure a potential source of cattle feed?

W. Brady Anthony, Department of Animal Science, Agricultural

Experiment Station, Auburn University, Auburn, Alabama, presented a

statement at the Cornell University Conference on Agricultural Waste

Management, 1969, concerning "Cattle Manure: Re-Use through Wastelage

Feeding." Wastelage is the combining of fresh manure with ground grass

hay in the ration of 57:43 with storage in a silo until fed. "Wastelage

has been combined with concentrate for feeding to fattening cattle and

has been used as the only feed for ewes and beef cows."

Anthony presented data giving the results of a number of experiments

in using manure in cattle feed mixtures, all indicating a high degree of

success.

The results of the experiments may be summarized as follows:

a. Fresh feedlot manure can be mixed with concentrate and
fed successfully to cattle with considerable saving in
feed used per unit of beef produced.

b. Wastelage represents flexible system of removing manure
daily, blending it with hay, and storing as silage.

c. Elimination of pollution from steer feedlots can be
obtained through use of wastelage plan.

d. Yeast can be produced on fluidized and aerated manure.
About 68 percent of manure dry matter appears recoverable
in the yeast fermentation product.

e. Feedlot manure properly handled is a valuable product
for conversion to an animal feed. (2)
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14. Are there legal restraints on pollution from animal wastes?

The Federal Government entered the field of water pollution with

the passage of the Water Pollution Control Act of 1948 and assumed a

leading role by enactment of the Water Quality Act of 1965. This Act

provided for the establishment of water quality standards by the State on

interstate streams with the approval of the Federal Government.

A study released by the U.S. Department of Agriculture, Agricultural

Research Service, in April 19,71, indicates that:

"All 50 States have water quality standards which have been wholly

or partly. approved by the Federal Government. These standards list

acceptable biochemical oxygen demand (BOD) levels and other limitations

such as the bacteria level permitted in a body of water. These can be

utilized by the State or Federal Government in enforcing compliance with

the quality of waste discharged into a stream. Any wastes from a livestock

operation would be subject to this review and subsequent control under

the State Water Quality Standards. Recently passed legislation on air

quality standards will cause the development of additional regulations for

beef feedlot construction and management. Changes in laws applicable

to pollution of water and air are expected to cause continuous changes in

State laws and regulations. "(24)

A few States, including Arizona, Colorado, Iowa, Kansas, Nebraska,

Oklahoma, and Texas had regulations pertaining specifically to beef

cattle feedlots as of December 1970. Regulations were developed as a

result of legislation related to water pollution control or, as in the
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case of Oklahoma, pursuant to specific legislation--the "Oklahoma Feed

Yards Act of 1969." (24)

REFUSE ACT OF 1899 PERMIT APPLICABILITY*

Confined Livestock and Poultry Operations

Runoff from confined livestock and poultry oper-
ations due only to natural causes shall not be con-
sidered a "discharge," at this time, within the
meaning of the term as applied to permits required
under the Refuse Act of 1899.

Confined livestock and poultry operations are sub-
ject to the permit program if the given feedlot or
facility contained 1,000 or more animal units (1,000
beef animals, 700 dairy cows, 290,000 broilers, 180,000
laying hens, 55,000 turkeys, 4,500 hogs for the slaughter
market, 35,000 feeder pigs, 12,000 sheep and lambs, or
145,000 ducks) at any time during the calendar year pre-
ceding the filing of the application.

AND, (1) the livestock or poultry facility utilizes
a man-made drainage, flushing or collection system
(waste pits, ditches, detention ponds, lagoons, waste
pipes, or the like), from which measurable waterborne
wastes are regularly discharged, irrespective of rains
or melting snow, into a navigable stream or its tribu-
tary, or (2) a regularly flowing stream into which
wastes are directly placed traverses the feedlot or
facility, or (3) there is a frequent overflow from a
containment or retention facility.

Provided, however, that if the same operator has

confined livestock operations at different locations
or a feedlot which naturally drains in separate di-
rections, and if the drainage, flushing, or collection
system for each operating unit is separate and apart
and discharges from a separate and distinct outlet or
point and the waterborne waste from one system does not
come together on the property of said operator with
that from any other of his operating units, the 1,000
animal unit criterion shall apply to each separate
operating unit, not to the total animal units on hand

at any one time.

*Source: Environmental Protection Agency.

I
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STATUS OF 46 STATES' REGULATIONS GOVERNING
FEEDLOT CONSTRUCTION OR OPERATION OR BOTH (24)

No Regulations Other
State Regulated specific being regulations

regulations developed applicable
Alabama x
Alaska x
Arizona x
Arkansas x
California x
Colorado x
Connecticut x
Delaware x
Florida x
Georgia x
Hawaii x
Idaho x
Illinois x
Indiana x
Iowa x
Kansas x
Louisiana x
Maine x
Maryland x
Massachusetts x
Minnesota x
Mississippi x
Missouri x
Montana x
Nebraska x
Nevada x
New Hampshire x
New Jersey x
New York x
North Carolina x
North Dakota x
Ohio x
Oklahoma x
Oregon x
Pennsylvania x
Rhode Island x
South Carolina x
South Dakota x
Tennessee x
Texas x

Utah x
Vermont x
Virginia x

Washington x
West Virginia x

Wisconsin x
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