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"Predicting is tough…especially when you are talking 
about the future." Yogi Berra 
 
Executive Summary 
Colorado has seen large swine operations recently 
move onto the Eastern Plains. Changes in technology, 
and marketing frameworks have made this nontradi-
tional swine producing state a growing national com-
petitor. Rapid changes in Eastern Colorado communi-
ties have generated a number of controversial issues. 
Concerns over corporate versus family farms, the    
human condition, rural communities and the natural 
environment have been raised in Colorado and across 
rural America. 
 
The citizens of Baca County, Colorado are struggling 
with many of the same economic development issues 
facing much of rural America. The opportunities and 
challenges potentially provided by the swine industry 
to Baca County have been raised in North Carolina, 
Illinois, Iowa, Kansas and Oklahoma as well as in 
other Colorado counties. This paper seeks to provide 
unbiased information to the citizens of Baca County 
about swine production practices, industry structure, 
environmental and economic indicators on rural com-
munities as applied to Baca County wherever possible. 
Since specific information is not always available for 

either Baca County or Colorado, this analysis often 
depends upon experiences collected from other states. 
 
The report is divided into three principal sections sand-
wiched between the introduction and conclusions. The 
introduction is followed by a look at the basics of the 
development of the swine industry, including the rea-
sons for the changes we are seeing from small diversi-
fied family farming to concentrated and specialized 
corporate farming. Especially important are the issues 
of vertical integration and contracting covered in sec-
tion II.A., and followed by a description of the changes 
in production costs that have revolutionized the indus-
try. 
 
Community and natural resource economic issues fol-
low, with special emphasis on employment, infrastruc-
ture and real estate. Natural resource management is 
also discussed, and where possible information has 
been collected from Extension publications, especially 
concerning natural resource management. As concen-
trated hog farming becomes more prevalent in Colo-
rado, more written Colorado specific information will 
become available. Until then, Colorado Cooperative 
Extension is attempting to provide information and 
technical information based upon the experiences of 
other states. 
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The third section of this report deals with some of the 
more common components of swine legislation across 
the country. Though similar in many respects, individ-
ual states have legislation that is most suited to the spe-
cific needs of their citizens. In Colorado, the 1992 
Clean Water Quality act carries provisions to regulate 
some aspects of animal feeding operations and 
a number of counties have developed their own regula-
tory environment. Alternatives are proposed by state 
amendments #13 and #14 and several nationwide ini-
tiatives are currently being explored. Following the 
concluding remarks the report closes with a section 
listing where additional resources and information can 
be found. Complete references and annotations are 
included as well as a glossary of terms to help with 
some of the more swine specific definitions. 
 
Traditionally, Colorado has not been a major hog pro-
ducing state. However, over the past decade, Colorado 
has seen the number of hogs more than double and the 
state is becoming an important center of hog produc-
tion in the United States. These hogs have been con-
centrated in the Eastern Plains surrounding Baca 
County. The opportunities and challenges facing rural 
communities regarding the potential introduction of 
swine operations are common across communities and 
states. However, the answers to the questions posed are 
specific to individual communities and their citizens. 
As a result, we anticipate research will be undertaken 
to understand the interaction of this industry with the 
communities of Colorado. We contribute this report to 
the citizens of Baca County and their representatives to 
facilitate their ability to reach the future that they col-
lectively envisage. 
 
I.  Introduction 
The introduction of new businesses has social, cultural, 
economic and natural resource impacts on communi-
ties. The issues are consistent across communities, but 
the answers are specific to a particular locale. The citi-
zens of Baca County are faced with understanding 
their present opportunities and challenges and guiding 
the future of their community. Swine operations are 
among the choices facing the citizens of Baca County. 
This report has been prepared in order to facilitate   
decisionmaking about swine operations in Baca 
County. The report is divided into five parts following 
this introduction: Industry Profile; Community and 
Natural Resource Economic Issues; Common Compo-
nents of Swine Policy; Concluding Remarks; and 
Where You Can Go (for more information). 
 

II.  Industry Profile: Past, Present and Future 
Until two decades ago, the hog industry was highly 
concentrated in the upper-Midwest. In the 1980s the 
industry began to change, and nontraditional hog states 
became important producers of pigs.2  Most notably, 
North Carolina went from the bottom of the list of hog 
producers to second behind Iowa. Because it was 
cheaper to feed a pig closer to the feed center, places 
like North Carolina had not been able to compete with 
Corn Belt states. However, changes in technology, dis-
ease management, concentration on genetics, and    
improved control of feed rations contributed to the 
ability of nontraditional hog states to be competitive. 
 
A change in consumer demand is partially responsible 
for the change in the hog industry. Starting in the late 
1970s, consumers became increasingly concerned with 
the amount of fat they were consuming. Pork and beef 
lost market share to chicken. Changed preferences 
pressured producers to produce a leaner hog. Producers 
could grow a hog predisposed to be leaner, and feed 
them a ration that allowed the market hog to develop 
less fat. Feeding a specialized ration is more expensive 
than traditional feed practices, but a farmer feeding a 
large number of hogs could reduce costs by taking  
advantage of volume discounts. Feeding genetically 
similar hogs also assured the farmer that weight gains 
would be the same across the entire group of animals. 
Less variation in market hogs meant lower costs for the 
packer, and thus the lean, mass produced hog received 
premiums at the packing plant. 
 
Today, 55% of all hogs produced in the U.S. are pro-
duced on farms with more than 2,000 animals and 35% 
of all hogs are on farms with 5,000 or more hogs. 
Colorado’s pig production increased 24% from 1996 to 
1997 to about 700,000 hogs, but the number of farms 
producing pigs has decreased. Colorado mirrors the 
national trend of moving from a state where pigs are 
produced part-time on many small farms to where the 
hog farming industry is concentrated. 
 
Currently the broiler industry is the most concentrated 
agricultural industry. At one time, growing broilers 
was not unlike the pork industry. Small, part time 
chicken farmers produced birds for home consumption 
and then sold the remainder in a relatively open mar-
ket. Today, all aspects of production from the breeding 
inventory to the packing and distribution of a product 
are controlled by a single firm in a vertically integrated 
industry. The broiler industry is controlled from top to 
bottom by a small number of processors. 

2 A glossary of terms is appended to this document. 
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As fewer farms produce hogs, and those in business 
maintain ownership of pigs throughout their growth 
stages through the use of contracting, the likelihood of 
market structure evolution in the pork industry 
analagous to the poultry industry increases. Table 1 
contrasts the characteristics of localities more likely to 
attract confined animal feeding operations (CAFO) 
with the current situation in Colorado. 
 
II.A. Market Structure: Specialization, Vertical 
Integration and Contracts 
Traditionally, all phases of hog production were      
located within the same operation. Changes in produc-
tion and managerial technology and decreases in trans-
portation costs have facilitated the specialization of the 
hog industry into three phases: farrow, nursery and 
grow/finish. Specialization has aided a transition from 
an open market dominated industry to one where con-
tracts are used. Contracts are important across all com- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ponents of the hog operation. It is most common for 
the breeding stock to be wholly owned by the breeding 
or farrowing unit, and to contract with nurseries and 
growers or finishers to feed the hogs to market weight 
(250 lbs.). The contracted farms are paid a fee and pre-
mium that usually depends on weight gain. Selling 
market hogs and the prices received are determined in 
advance by a contract between the hog's owner and the 
packer. This increases industry efficiency by guaran-
teeing deliverable product on time and stability by 
linking production units while spreading risk across 
many links in the production chain. 
 
However, contracting can reduce open market activi-
ties. If hogs are produced and prepared to the specifi-
cations of a processor and sold, not by the grower but 
by the contract owner, then there is little opportunity 
for the small producer to enter the market independ-
ently and be competitive (Table 2). 
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Contracting is popular in many places in the country, 
but differences in state regulations and local attitudes 
cause variations across the country. The larger an    
operation is, the more profitable it is to concentrate on 
one phase of production and have other farmers com-
plete the raising of the pig. Most contracts are owned 
by the concentrated sow operation that has arranged 
to have its pigs fed to market weight by other farmers. 
However, networks where ownership is partial or 
changes as the animal changes hands also occur.     
Another group using contracts are feed producers who 
own pigs and contract with farmers to raise them guar-
anteeing them a market for their feed. 
 
II.B.  Production Costs 
Because of recent low prices for hogs, a national aver-
age of approximately $30.00 to $35.00/cwt and an esti-
mated production cost of about $40.00/cwt, some pro-
ducers may go out of business.3 Some small, higher 
cost farmers have benefited from the establishment of 
new hog farms. Large farrowing operations (>1,200 
sows) have contracted with neighbors to provide nurs-
ery services (weaning to 50 lbs.) and growing and fin-
ishing services. Anecdotal evidence in Minnesota 
showed some farmers, who otherwise would have 
given up farming, were able to switch from their labor 
intensive farrowing operations to relatively less time 
consuming contracted finishing operations.4 Feed con-
stitutes about 2/3 of the total cost of producing a hog 
for market. About 10% of farrowing and nursery pig 
production costs are feed, while about 80% of a finish-
ing operation’s costs are feed. Concerns have been 
voiced that the contracted hog feeder does not own the 
hogs they are raising, and thus does not have as large 
an income or as meaningful a job. However, they also 
are not bearing the majority of the risk any longer. 
Kansas State University has estimated the returns to  
 
 
 
 
 
 
 
 
 
 
 

non-contracted farmers producing feeder pigs will lose 
$33.56 per hog. They also estimate that only finishing 
a hog under contract will return $3.47 per hog, and 
they conclude that there is an opportunity for con-
tracted finishers to make profits at the finishing stage.5 
 
Since corn is the most common ingredient in swine 
feed, the more expensive corn is the more costly it is to 
feed a pig. The lower the corn prices, the less expen-
sive it is to feed a pig and the more incentive a farmer 
has to put pigs on feed. Since feeding a pig is a value-
added way to increase profits for the farmer, they are 
motivated to increase or decrease swine production 
based on the prices of corn. To explain this relation-
ship, and to aid in the projection of possible changes in 
the market in the future, the hog:corn price ratio was 
developed (Table 3). The ratio uses the price of corn 
and the market price of swine per hundredweight in the 
expression. The price of swine per hundredweight     
divided by the price of corn per bushel gives a unitless 
indicator of the overall strength of the hog market. A 
high hog:corn price ratio indicates that the price of 
corn is low relative to the price of market hogs. 
 
A lag of one year is expected before more hogs reach 
market as farmers increase breeding stock, breeding, 
and the number of swine that they are raising for mar-
ket. As the number of hogs reaching the market       
increases, a reduction in the hog:corn price ratio      
occurs. More pigs at market means the prices are     
reduced for hogs. As the top of the ratio goes down 
and the price of corn remains the same or rises, the 
overall ratio will be reduced. A low ratio signals that 
prices for hogs are low compared to the price of corn 
and fewer hogs will be placed on feed, reducing the 
number of market hogs. 
 

 

3 "AgLetter." Chicago Fed Letter 1896 (January 1998). 
4 Bob Koehler, Bill Lazarus, and Brian Buhr. "Swine Production Networks in Minnesota: Resources for Decision Making." Staff Paper 

P96-6. University of Minnesota, Department of Applied Economics, April, 1996. 
5 Michael Langemeier. "Contract Hog Production: An Economic Evaluation." MF-1070. Cooperative Extension Service, Department of 

Agricultural Economics, Kansas State University, Manhattan, July, 1993. 
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The hog corn price ratio is a simplified expression of 
the hog cycle. The hog cycle is an economic tool to 
explain activity in the hog market. As prices rise, more 
animals are prepared for market, and increases in quan-
tity reduces the price when the hogs all reach the mar-
ket at the same time. The low prices signal farmers to 
reduce breeding stock and produce fewer hogs, which 
will raise the price again as fewer animals reach mar-
ket. 
 
III.  Community and Natural Resource Economic 
Issues and the Swine Industry 
Rural communities need to determine the employment, 
services, and life style objectives of their communities 
in view of their opportunities for economic develop-
ment and the resources at their disposal. Based upon 
objectives, opportunities and resources, communities 
can guide their evolving business, cultural, social, eco-
nomic and natural environment using a creative mix of 
policy tools. Currently, a number of rural Colorado 
communities are deciding whether and how to manage 
the opportunity for swine operations to locate in or 
near them. Common questions surrounding the poten-
tial of swine operations as engines of economic devel-
opment include employment and income, infrastruc-
ture and public finance, real estate, and natural        
resource management. 
 

III.A.  Employment and Income 
III.A.1.  General Features 
Communities that have decided that job and income 
growth are among their objectives and are entertaining 
the possibility of having a swine operation enter their 
region may ask: how many jobs, of what sort, and how 
much income in the short and long term will be       
directly or indirectly created by the introduction of the 
new enterprise. The answers to these questions depend 
on the size and type of enterprise under consideration, 
the available human and natural resources, and the  
existing infrastructure, policy environment and agri-
business community. 
 
Table 4 provides an overview of the wage rates found 
in the swine industry. In addition, a National Pork Pro-
ducers Council publication finds that larger firms pay 
relatively higher wages due to greater skill required by 
newer technologies. 
 
Table 5 provides illustrates employee benefits as an 
indication of job quality. From Table 5 it is possible to 
infer how job benefits are distributed across the size of 
swine industry operations. For example, it appears that 
16% of producers are providing 66% of employees’ 
life insurance; larger producers more commonly pro-
vide life insurance benefits than smaller producers.  
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Paid vacations, holidays and medical insurance appear 
to be more commonly provided across operation sizes. 
 
Another indicator of job quality is health impact.     
Reports indicate that employees in the hog industry are 
more likely to complain about work related health 
problems. In particular, about 30% of hog industry  
employees complain of upper respiratory distress com-
pared to about 20% across the agriculture sector. 
 
III.A.2.  Short and Long Term Employment  
Prospects 
Short-term job creation tends to be in the construction 
sector. Estimates in the literature vary substantially and 
may depend upon qualified local labor availability. 
Estimates range from 7 to 25 jobs per 1,000 sows    
entering the community at about $14,000/yr-job.6 
Longer term jobs can be in traditional farrow-to-finish 
operations, or specialized farrowing/breeding, nursery, 
and finishing/growing operations in addition to pack-
ing plant job opportunities. Table 6 reviews the avail-
able job and income information for farrow-to-finish 
operations illustrating both economies of scale in labor 
and higher wages with size increases. In line with the 
Iowa results, a Virginia study found increases of 14-16 
total jobs per 1,000 sows in the community.7  
 
Indirect job and income effects are due to multipliers". 
An employee at the hog operation may spend part of 
his salary on housing, food, services, and entertain-
ment in the local community. The hog operation may 
 

purchase milling services and feed, trucking, and/or 
veterinary services and supplies locally. These expen-
ditures create jobs and income in the community or 
multiply the effects of the original action. Actual local 
multipliers certainly depend upon the current stock and 
quality of labor, housing, retail and service sector and 
may depend upon the size and management structure 
of the CAFO. Multipliers will be higher for counties 
with corn surpluses and unemployed labor. Though it 
is common for large operations to import feed from a 
consistent and often distant source, there are indica-
tions that producers prefer to work with local suppliers 
if consistent quantity and quality can be achieved.   
Reported multipliers commonly result from the       
assumptions of the computer program used for estima-
tions. Reported hog industry employment multipliers 
range from 1.28 to 2.22 and income multipliers range 
from 1.26 to 2.228,9 An employment multiplier of 2 
means that for each job created in the hog industry  
another job is created in the community. An income 
multiplier of 2 means that for every $17,000 job cre-
ated in the hog industry an addition $17,000 in income 
is generated in the community. 
 
Farrowing operations are the most common new swine 
operation in Colorado. Farrowing operations generate 
about 3-4 jobs per 1,000 sows at about $14-$18,000 
starting annual salary. Mean reported salaries in far-
rowing operations are about $20-$22,000 per year. 
Managers earn around $45,000 per year and tend to be 
recruited from outside of the community, at least 

6 "Estimated Economic Impacts from the Annual Operations of a Proposed Farrowing Facility." Department of Agricultural Economics, 
University of Wyoming, August, 1997. 

7 Suzanne Thornsubry, S. Murthy, Kambhampaty, and David Kenyon. The Economic Impact of Increased Swine Production in a Rural Vir-
ginia County. Virginia's Rural Economic Analysis Program. Department of Agricultural Economics, Virginia Tech: Virginia Cooperative 
Extension, 1995. 

8
 Suzanne Thornsubry, S. Murthy, Kambhampaty. The Economic Impact of Increased Swine Production in a Rural Virginia County. Vir-

ginia's Rural Economic Analysis Program. Department of Agricultural Economics, Virginia Tech: Virginia Cooperative Extension, 1995. 
9

 Daniel Otto, Peter Orazem, and Wallace Huffman. "Community and Economic Impacts of the Iowa Hog Industry." Iowa's Pork Industry - 
Dollars and Scents. Iowa State University, 1998. 
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initially. Another indicator of job quality, annual turn-
over, reportedly ranges from about 17-30% in farrow-
ing operations. 
 
Reported wages in the packing industry range from 
about $6-$10.00 per hour largely depending upon how 
finely the plant cuts and packages pork products.     
Approximately, 10 jobs are created per 1,000 head per 
day packing operation. Higher end salaries are        
reserved for more specialized cuts. This part of the  
industry experiences greater turn-over rates (about 
70%) and has a greater on the job accident risk. Due to 
the turn-over rate, the higher accident rate, and the 
common 6 month window on health insurance cover-
age, this portion of the industry may present pressure 
on indigent health care in rural communities. Report-
edly, packing plant employees tend to be more cultur-
ally diverse relative to host communities than other 
sectors of the industry and tend to be recruited from 
outside of communities. 
 
The 1990 census of Baca County estimated there was 
an unemployment rate of 2.5%, and a population of 
4,556 persons, or about 113 people unemployed in the 
county over the age of sixteen. It appears that most of 
the farms moving into Colorado are sow units. If 25 
short term jobs are created per 1,000 sows in the build-
ing phase (one to two years), a 5,000 sow unit will  
exhaust the available employable people in the county 
only considering the direct jobs created. A multiplier 
of two would mean that for every job created on the 
farm site, an additional job would be created in the 
community. People who are not currently working, but 
who were not listed as unemployed, may enter the 
workforce because of the employment opportunities. 
Additionally, seasonally underemployed farmers may 
have an opportunity to work on these farms and sup-
plement their income. However, it does not appear 
possible to build these facilities without employing 
workers from outside the current county population. 
Neighboring counties will most likely provide the 
workers since evidence has not shown that sow units 
are likely to recruit labor from distant sources. Another 
possibility is that former residents of Baca County, 
who left because of lack of jobs, may return to work on 
the farms. Management positions tend be hired from 
outside of the region, though evidence does not indi-
cate this is always the case. Opportunities may exist 
for experienced local residents to enter management 
positions commensurate with their experience. 
 
 

III.A.3. Industry Permanence 
Communities may not only be concerned with the   
impact of the introduction of a new industry to the 
community, but also the likelihood and impact of a 
potential pull-out. The closing of a business makes the 
multipliers work in reverse. Like a personal financial 
portfolio, when a community is highly dependent upon 
one industry, a closure can be devastating. Examples 
of mining communities in Colorado and "rust belt" 
cities of the Northeast provide an illustration. 
 
While the future cannot be predicted with any preci-
sion on a case by case basis, there are a number of   
indicators that might act to influence the likelihood of 
a hog operation closing. Changes in the industry have 
come with far greater financial investment in buildings 
and machinery. Lagoons are constructed to last from 
10-25 years. High fixed investment costs, greater size, 
integration and specialization of operations increase 
the likelihood that an operation will remain in place. 
 
Current estimates indicate the market for U.S. hog  
exports should increase by 20-50% over the next dec-
ade in part because the U.S. produces market hogs for 
the least cost on a worldwide basis. Mexico is expected 
to continue to be a growing market for US pork, and 
the sales to Asian markets are expected to increase, 
despite the financial crisis, as more countries enter a 
free-trade marketplace. While domestic estimates are 
not optimistic, overall market improvements should 
increase permanence. Transportation prices continue to 
decrease encouraging specialization of the industry and 
farrowing operations in Colorado. Increased environ-
mental regulations, if passed and enforced, in Colorado 
and the United States, increase the costs of production 
and tend to decrease the incentives for industry perma-
nence in Colorado and the US. Whether the industry 
chooses to move depends upon other advantages of 
Colorado and the US and changes in environmental 
standards in other parts of the world. Many US hog 
operations trace their roots to (currently more highly 
regulated) Northern Europe, for example. 
 
III.B.  Infrastructure and Public Finance 
Among the issues of concern with any proposed pri-
vate economic development is whether it will pay for 
itself in terms of increased demands on community 
resources and services. Increases in county tax base 
and decreases in tax burden should result from appro-
priate economic development initiatives.  Impacts 
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depend upon the local tax rate, the existing infrastruc-
ture, any concessions made to encourage the industry, 
and the type and size of the operation. 
 
A community's tax burden decreases with increases in 
the assessed value of properties. The tax burden      
increases with increases in demands on infrastructure 
(e.g., roads, sewer) and services (e.g., utilities, hospi-
tals, and schools). A Virginia study found that the 
community tax burden decreased between $15,700 and 
$17,000 with a new 1,000 sow facility. An Iowa study 
found a tax burden decrease of $8,800 and an assessed 
property tax increase of $2,580 to $2,860 per 1,000 
sows.10 Similar studies have not yet been undertaken 
on a per sow basis, but anecdotal evidence from other 
states indicates that counties that have not provided 
concessions, have seen increases in their tax assess-
ments. 
 
Research indicates that there is one student enrolled in 
local schools for every two jobs created and that 
$2,000 in revenues to schools per job is generated. 
Whether this is a net benefit or cost to the community 
depends upon the current situation in the schools and 
whether the new students have special needs, including 
English as a second language. Many communities in 
the Eastern Plains are aging and, thus, have excess  
capacity in the schools. Some school districts are fac-
ing consolidation. In this case, additional students in 
the public schools are likely to be viewed positively. 
Except in the packing industry, most research indicates 
that these students do not tend to be "special needs" 
students. 
 
Evidence in Baca County seems to suggest that, at 
least initially, there will be no problem absorbing the 
students of workers who move to the county. Low  
enrollment is an indicator of the aging of the commu-
nity as well as evidence of population drain. New 
workers who enter the community, and stay past the 
initial building stage of the operation, will pay taxes 
just as current residents do, and enroll their children in 
school. Low turnover on CAFOs indicates that the 
school system can expect a long term increase in stu-
dents as well as the revenues to pay for their enroll-
ment. 
 

Additional issues to consider include increased health 
care demands (discussed above), dust, traffic, accidents 
and repairs. For example, one Iowa community esti-
mates that its gravel costs increased by about 40% 
(about $20,000) per year due to truck traffic to opera-
tions totaling 45,000 finishing hogs in the immediate 
area. Though finishing hogs have not been moving into 
Colorado in any large numbers, all counties that have 
had swine development have had an increase in costs 
of roads, but specific dollar values are not available at 
this time. 
 
III.C.  Real Estate Impacts 
The introduction of a hog operation to a community is 
likely to have two impacts on the local real estate mar-
ket: a positive price impact through an increased     
demand for housing and a negative price impact due to 
the odor generated by the operation. Although infor-
mation on how CAFOs in Colorado affect real estate 
prices does not exist, studies have been prepared for 
North Carolina and Minnesota. Though these two 
states are different from Colorado in many respects, 
they have both experienced concentration in the pork 
industry, and their examples may provide insight into 
what could happen in Colorado. 
 
In North Carolina results indicated that home values 
decreased $0.43 for every additional hog in a five mile 
radius of the house. The study found a decrease of 
4.75% (about $3,000) of the value of residential prop-
erty within 0.5 miles of a 2,400 head finishing opera-
tion where the mean home price was $60,816. As 
homes were located farther from an operation, the 
decrease in total home value decreased to less than 
$100 at 2 miles away.11 
 
However, in Minnesota a similar conclusion was not 
possible, as houses closer to feedlots sold (mean = 
$26,500) for more than expected based on the charac-
teristics of the house. Though this was not the expected 
result, the author considered the possibility that, due to 
limited available housing, the demand by hog farms for 
worker housing increased the value of the houses. In 
addition, a casino had recently moved in to the area, 
confounding the actual hog farm effect. Another possi-
bility is the CAFO owners bought the homes to reduce 

10 Suzanne Thornsubry, S. Murthy, Kambhampaty, and David Kenyon. The Economic Impact of Increased Swine Production in a Rural Vir-
ginia County. Virginia's Rural Economic Analysis Program. Department of Agricultural Economics, Virginia Tech: Virginia Cooperative 
Extension, 1995. 

 
11 Raymond Palmquist, Fritz Roka, and Tomislav Vukina. "Hog Operations, Environmental Effects, and Residential Property Values." Land 

Economics 73(1) 1997: 114-124. 
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the number of neighbors living nearby and in a posi-
tion to complain about the odor.12 Finally, odor can be 
mitigated by a number of factors which have not been 
considered existing research. 
 
An Iowa study found that agricultural land values   
increased due to an increased demand for "spreadable 
acreage." However, total assessed value, including 
residential, decreased in proximity to a hog operation. 
In Illinois and Iowa county assessors have, somewhat 
arbitrarily, discounted the assessed value of homes 
within a certain range of a hog operation. For example, 
one county in Iowa has decreased the assessed value of 
homes within 0.5 miles of a hog operation by 40%, 
within 1 mile by 30%, 1.5 miles by 20% and 2 miles 
by 10%, much greater discounting than the N.C. study 
would warrant.13 
 
III.D.  Natural Resource Management 
The introduction of any new business or industry to a 
community will increase the demands on the local 
natural resource base. Communities have broader con-
stituencies and longer planning horizons than busi-
nesses and should, therefore, consider broad watershed 
impacts, alternative uses of water, the precautionary 
principle and safe minimum standards in their determi-
nations. Communities must decide whether these    
demands are acceptable and what steps they should 
take to guide industries to minimize their impact on the 
local natural resource base. Agriculture poses particu-
lar demands on land and water supplies and quality. 
With the hog industry concerns surround the manage-
ment of effluent to mitigate the risk and amount of air 
(odor and gasses) and water pollution (surface and 
ground). 
 
The best solution for effluent management would be an 
odor free application to a crop that could utilize all of  
 
 
 
 
 
 
 
 
 
 

the nitrogen, phosphorous, and potassium in the efflu-
ent. This is not possible yet, but research and experi-
ments are showing that effluent can be a cost-effective 
replacement for commercial fertilizer. The fertilizer 
replacement value of hog manure is about $3 per hog. 
There is evidence that the amount of nitrogen in hog 
effluent is substantial enough to replace all commercial 
fertilizer purchases in a given year, especially in Colo-
rado where center pivot irrigation is used. The gross  
 
nutrient value of swine effluent ranges from about $11 
to $70 per 1,000 gallons (mean $32.40) from concrete 
pits and from about $5 to $59 (mean $17) from earthen 
lagoons. The cost of handling effluent is about $10 per 
1,000 gallons or $0.01 per gallon. 
However, the inconsistent nature of manure as a fertil-
izer means that the most important step in using hog 
effluent may be the accurate testing of the contents. 
This is costly, and techniques vary across storage sys-
tems. Different types of application processes also call 
for more or less testing, agitation of the effluent, differ-
ent loading rates and favorable weather conditions. 
Thus, farmers using effluent as fertilizer are not always 
using best management practices (BMPs) in applying 
effluent. 
Two of the most common techniques for mitigating the 
odor emanating from swine operations are covering the 
lagoon or pit and incorporating the effluent into the 
soil rather than spraying it in application. Odor from 
effluent application can be reduced 50 to 80% by 
avoiding volatilization through soil incorporation.14 
Soil incorporation/injection costs about $1.39 per year-
sow from a lagoon and $0.49 from a bin. Incorporation 
costs about $0.13 per gallon more than broadcasting 
from a lagoon and $0.09 per gallon more from a bin. 
Table 7 reviews the costs of covering storage facilities 
for farrowing operations. Odor can be decreased as 
much as 80% by covering the storage facility. Here,  

12 Steven Taff, Douglas Tiffany, and Sanford Weisberg. "Measured Effects of Feedlots on Residential Property Values in Minnesota: A 
Report to the Legislature." Staff Paper P96-12. Department of Applied Economics, University of Minnesota, July, 1996. 

13 Steve Padgitt and Jim Johnson. "Livestock Issues: Q & A." Pm-1741d. University Extension, Iowa State University, March, 1998. 
14 Jessica Davis, J. Andrews, and Mahdi Al-Kaisi. Liquid Manure Management. 1.221 Managment. Livestock. Colorado State University: 

University Cooperative Extension, 1997. 
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the costs of covering a lined lagoon, the first stage of a 
two stage lined lagoon system, and an above ground 
bin are explored. The cost of plastic covering is       
assumed $2.50 per ft2. Straw should not be used in  
lagoon systems. Other odor mitigation techniques 
available include aeration ($1.00 per finished hog) and 
experimental chemicals and feeds ($0.30 to $5.00 per 
finished hog).15  
 
IV.  Common Components of Swine Policies 
As Colorado considers new legislation for the Con-
fined Animal Feeding Operations (CAFO), particularly 
swine, voters must consider the necessity, sufficiency 
and efficacy of the current and proposed policy envi-
ronment to determine the appropriate course of action. 
Coloradoans are not alone in making this determina-
tion. Due to recent changes and challenges in the swine 
industry, a number of states have adopted new legisla-
tion to guide the industry. In addition, the federal Envi-
ronmental Protection Agency (EPA) is working in con-
junction with the United States Department of Agricul-
ture (USDA) to craft a new policy framework for con-
fined animal feeding operations based on the provi-
sions of the 1972 Clean Water Act. State level swine 
policies commonly include provisions for siting and 
construction standards, set-back requirements, effluent 
management plans, financial assurance, size and man-
agement structure requirements, training or educational 
requirements, the assignment of ownership or liability, 
and "nuisance” civil suit protection. These typical 
features of swine policies will be discussed here. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IV.A.  Size and Management Structure 
Livestock policies commonly specify a minimum size 
requirement below which the policy does not apply 
unless specific problematic operations are identified. 
The justification for size discrimination stems from the 
perception that larger operations create a greater envi-
ronmental risk due to the volume and concentration of  
their waste. It is also commonly argued that smaller 
operations cannot afford current effluent management 
technologies. Current research does not provide evi-
dence in support of or in refutation of these positions. 
 
An animal feeding operation (AFO), as defined by the 
Colorado Water Quality Control Commission, feeds 
livestock at one place for 45 days or longer in any 12 
month period, and forage growth is not maintained in 
the confinement area. A CAFO is an AFO with 1,000 
or more animal units (AU) confined in that area. An 
AU equates different types of livestock into the same 
units so that regulations can be developed for many 
types of animals at once. In Colorado, 5 market hogs 
are equal to one beef cow. A mature dairy cow is 
equivalent to 1.4 beef cattle, or one dairy cow is 
equivalent to seven feeder hogs. The Colorado swine 
conversion is one half as strict as the Federal defini-
tion; a Colorado CAFO has at least 5,000 feeder pigs 
(50 lbs. and greater) whereas 2,500 is the federal stan-
dard. Table 8 lists equivalent units for livestock con-
finement units. 
 
 

15 Bruce Babock, Ronald Fleming, and Dwaine Bundy. Resource or Waste? The Economics of Swine Manure Storage and Management. 
97-BP 17. The Cost of Regulating Hog Manure Storage Facilities and Land Application Techniques. Iowa State University: Center for 
Agricultural and Rural Development, 1997. 
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Several states have adopted legislation regarding the 
acceptable management structure of a CAFO. In some 
locations, corporate ownership is outlawed in favor of 
individual family businesses, family corporations, and/
or cooperative structures. In some locations, packing 
houses cannot own CAFOs ("captive supply" provi-
sions) and in some cases contracting arrangements are 
legally limited. 
 
The justifications for management structure discrimi-
nation stem from the contention that corporations are 
less accountable to rural communities and that they 
tend to purchase fewer inputs locally, diminishing the 
positive "multiplier effects" on the community. Verti-
cal integration regulations are justified according to 
free access to markets and price discovery criteria. 
Anecdotal evidence does appear to point to challenges 
facing smaller producers regarding price discovery and 
free access to markets. However, it is their size and not 
their structure that appears to create the barriers to 
market access and information. Small farms tend to 
purchase a greater proportion of their inputs locally 
(about 80% within 20 miles of the operation) than lar-
ger operations (about 50%). Current research does not 
support or refute the contention that management 
structure rather than either sheer size or type of opera-
tion differentially influences community economic 
impacts of CAFOs. 
 
IV.B.  Siting and Construction Standards 
Standards for siting CAFOs commonly address odor 
and water quality concerns. Some of these concerns are 
dealt with via set-back requirements which are covered 
in the next section. In addition, the location of a CAFO 
should consider the type of soil on which the operation 
is being built and the rights to water available to the 
operation for effluent management. Because only a 
few states are attempting to require that a farm produc-
ing hogs must own or lease land on which to apply 
the effluent as fertilizer, the preferred storage method 
is to build a storage facility that can last 10, 20 or 25 
years. The likelihood of a leak causing serious damage 
to the local water quality is reduced when the soil a 
CAFO is built on will filter and slow the effluent from 
reaching groundwater sources. This suggests that    
effective regulation will account for soil type in addi-
tion to water quality, quantity and odor. General provi-
sions of Colorado's construction standards are found in 
Table 9. 
 
In Baca County there are seven soil types identified by 
the Natural Resource Conservation Service (NRCS). 

Some soil types in the county are considered to be at 
severe risk of seepage, but individual site inspections 
by experts are the only way to assure that a CAFO is 
located on an appropriate soil type. Table 10 provides 
basic information about soils in the county. Most of the 
sites that would be considered for CAFOs are at some 
risk for seepage. The key is that a low water table, little  
slope and clay soils are the best situation for building a 
lagoon system, but on site evaluations by an expert 
cannot be replaced by any generalizations. 
 
IV.C.  Set-back Requirements 
Set-backs are distances established to protect vulner-
able water supplies from nutrient contamination and/or 
neighbors of CAFOs from the odors produced by the 
facility. Odors from CAFOs have been reported as far 
as 15 miles from a facility, but in other cases may not 
be detectable as close as a few yards away. No federal 
set-back standards exist. State and local set-back dis-
tances vary from about 200 ft to about 2 miles depend-
ing upon the operation size, but not generally accord-
ing to production practices. Ballot Amendment 14 car-
ries a 1 mile set-back provision. Due to the difficulty in 
determining the amount, type, frequency and impact of 
swine odors considered a nuisance or health hazard to 
a sufficient number of people, odor oriented set back 
distances are commonly subjectively determined or 
couched in terms of water quality protection standards. 
 
Set-backs to protect water supplies generally specify 
the minimum distance that a CAFO can be located and/
or spread effluent from a surface water source, well 
head, or flood plain. Set back distances can also be 
based upon the amount of land needed to agronomi-
cally spread the effluent generated by the operation. 
Under these provisions, the CAFO must own or lease 
adequate lands or must arrange to obtain the rights to 
spread its effluent on neighboring land. Kentucky cur-
rently mandates that the land surrounding the CAFO to 
which effluent is applied must be owned by the CAFO. 
The amount of land needed depends upon the soil and 
crop type, available water and the size of the operation. 
Clearly, such provisions confound the distinction    
between an adequate effluent management plan and 
set-back distances. 
 
Set-backs to mitigate the effect of odor can specify the 
minimum distance from a road, neighbor, or public 
building (e.g., school or church). Distances can be 
measured from and/or to the property line or from and/
or to buildings. Homes of neighboring agriculturists 
may be exempted. Commonly, exemptions can also 
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be obtained by the written permission of affected indi-
viduals.  
 
Unfortunately, most set-back provisions do not encour-
age technological or managerial innovation to mitigate 
odors. Odor can be controlled to some extent by hav-
ing clean barns, altering the feed ration, and building 
covered lagoons. Further, once the manure is applied 
to the soil as a fertilizer, incorporating it into the soil 
quickly reduces the amount of odor it produces. Cover-
ing lagoons and effluent incorporation can reduce 
odors by as much as 50 to 80%. Landscaping and crea-
tive siting can also reduce off-site odors or reduce nui-
sance complaints. 
 
IV.D.  Effluent Management Plans 
Traditionally, effluent management plan requirements 
addressed the risk of ground and surface water pollu-
tion resulting from system failures/flaws or inappropri-
ate effluent application. Effluent management plans 
recognize that effluent is a valuable fertilizer if used at 
agronomic rates of application and an environmental 
hazard otherwise. Effluent management plans increas-
ingly consider odor in recommending or mandating 
management technologies or best management prac-
tices (BMPs). These standards are dependent upon the 
sort of soil (to determine seepage rates and nutrient  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
content), crop (to determine nutrient uptake rates and  
application timing), effluent (to estimate nutrient con-
tent), land (gradient and ownership), weather 
(spreading on frozen soil is often prohibited), and 
available technology (e.g. broadcasting versus incorpo-
ration, lagoons versus pits). Currently, Colorado stat-
utes do not demand a nutrient management plan 
(Amendment 14 does). Other states mandate manure 
management plans and administration varies across 
states, and many concentrated farms already provide a 
plant and readily absorb the costs of this preventative 
action. The general rules for an effluent storage system 
in Colorado are summarized in Table 9. 
 
Indoor concentrated swine operations usually collect 
wastes, including manure and urine, and store it in liq-
uid form. Barns are built with slatted floor and the 
wastes are flushed from below into either a waste treat-
ment lagoon or a waste storage pond. There are other 
options for waste collection, including a pit system 
below the floor of the barn that is periodically flushed 
of wastes. Scrapers, to remove the wastes are also 
used. Dairies may also use liquid management tech-
niques. Wastes from feeding and housing areas are 
collected in solid form, but the wastes from the milk-
ing parlor are flushed and stored in liquid form.16 
 

16 Jessica Davis, J. Andrews, and Mahdi Al-Kaisi. Liquid Manure Management. 1.221 Managment. Livestock. Colorado State University: 
University Cooperative Extension, 1997. 
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Once the waste is flushed from the barn or parlor it is 
collected in either a waste storage pond or a waste 
treatment lagoon. These two practices are the most 
common in Colorado, though the use of above ground 
storage tanks is also seen. Wastes are stored in the 
pond for utilization later as fertilizer. The waste stor-
age ponds are designed to be emptied once a year, and 
must maintain enough space for the a 24 hour, 25 year 
rain event, and store all of the effluent collected during 
that time. Once full, the pond is emptied and the      
manure is spread on surrounding land that can utilize 
the nutrients (nitrogen, phosphorus, and potassium) 
available from the effluent. The wastes are removed 
using a pumping system, and agitating the pond stirs 
up the nutrients, making the testing of the effluent   
essential before application so that best management 
practices can be used. 
 
A waste treatment lagoon is also designed to store 
wastes, but at the same time it is intended to decom-
pose the nutrients present in the effluent. Lagoon 
treated effluent can still be applied as fertilizer, but as 
the object is to reduce the amount of nutrients avail-
able, the economic value of this effluent as fertilizer is 
reduced. A waste treatment lagoon must still be able to 
accommodate the rainfall from a significant weather 
event, but the amount of liquid maintained in the     
lagoon will depend on the specific type of waste treat-
ment system the pond uses. For instance, an anaerobic 
lagoon works because there is no oxygen present in the 
active layers. An anaerobic lagoon may produce more 
odor than an aerobic lagoon, but an aerobic lagoon, 
which utilizes oxygen to reduce waste volume, can be 
more expensive. An aerobic lagoon either needs a lar-
ger surface area so that more effluent can interact with 
the oxygen from the air, or a pump in the lagoon to 
aerate the effluent. Specific storage treatment decisions 
have previously been the provenance of producers, but 
regulations are now being introduced that specify how 
manure by-products should be managed for whole 
states. 
 
How effluent is defined will determine how it is valued 
and how efficient our management of it will be. Is 
there a correct solution to how effluent should be han-
dled? Not yet, and probably not ever, but there are  
basic tenets of waste management that can benefit eve-
ryone. Wastes should not be land applied when the 
chances of runoff are high, on sloping ground, or even 
when the odor they produce will inconvenience 
neighbors. Waste treatment or storage facilities should 
not be built in flood plains, and should be built to the 

best specifications of environmental suggestions and 
evidence available. Barns and facilities should be kept 
clean, with dead livestock disposed of promptly and in 
a way that does not encourage disease. All of these 
practices are outlined in literature from other states, as 
well as in publications by the NPPC. 
 
IV.E.  Financial Assurance 
A number of states have required that swine operations 
provide proof of financial assurance sufficient to clean 
up spills and to return the site of an operation to its 
state previous to the introduction of a swine operation 
should that enterprise close. Financial assurance of this 
kind is required of industries posing substantial risk of 
environmental damage requiring clean-up or remedia-
tion (e.g., mining operations). Operations can be self 
insured or can be insured through an insurance or 
bonding company. The bond amount is determined by 
the estimated cost of returning a site to its previous 
state plus the estimated risk and impact of a potential 
spill. Bond amounts vary based upon operation size, 
perceived risk and impact of spills, and site remedia-
tion costs and are determined by the regulating author-
ity. The bonding company guarantees payment to the 
regulating authority and receives an annual payment of 
1 to 3% of the bond amount from the insured opera-
tion. Payment rates depend upon the financial status of 
the operator and its historical performance. One exam-
ple from Iowa set bonding rates of $2.00/lb of swine 
for operations using lagoons, $0.50/lb for pits, and 
$0.25/lb for above ground storage containers to insure 
spill clean-up and about $20,000 per 2,000 hog finish-
ing building for remediation. However, the Iowa State 
Supreme Court struck down these requirements. 
 
IV.F.  Training or Educational Requirements 
Several states require manure management training for 
managers of operations greater than a specified size. 
Size considerations also guide whether managers need 
to attend training or pass a test. In some cases, manag-
ers can "test-out" of the training requirement. Several 
states are using the National Pork Producers Council's 
Environmental Assurance Program to guide their edu-
cational efforts. 
 
IV.G.  Ownership and Liability 
Ownership and liability for any damages caused by a 
swine operation vary across states because of contract-
ing arrangements. In some cases, animal ownership 
and liability for all damages caused by a swine opera-
tion is the responsibility of one individual. In some 
cases where integration through contracts is in  
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evidence, the owner of the pigs and the individual   
responsible for manure management are different peo-
ple. In some cases, the owner of the pigs is still liable 
for manure management and in other cases, the con-
tracted individual is liable. The argument in favor of 
animal owner liability stems from the perception that 
manure management technology is costly and the ani-
mal owner is the individual with the most power and 
financial wherewithal in the contracting relationship. 
On the other hand, some argue that the contracted 
manager is in the best position to monitor compliance 
with on-site regulations and should, therefore, be held 
responsible. 
 
IV.H.  Civil Suit Protection 
All 50 states have "Right to Farm" legislation. This 
legislation prevents "nuisance" civil suits of agricul-
tural operations under certain conditions. In most cases 
the burden of proof is on the individual or community 
bringing the suit. In some cases, existing agricultural 
operations are protected, but new or expanding opera-
tions are not protected from civil suits from existing 
residents. It is sometimes argued that lifting protec-
tions from nuisance suits may impact smaller produc-
ers with fewer resources available for legal costs more 
than larger operations with greater financial abilities to 
defend themselves. In Colorado, the "Right to Farm" 
statute has not been tested with regard to swine CAFOs 
to our knowledge. 
 
V.  Concluding Remarks 
Whenever a new business enters a community eco-
nomic, social, cultural, and natural resource impacts 
result. Communities must determine whether and    
under what conditions they are interested in inviting 
these impacts. These decisions are complex and spe-
cific to each community's situation. Here, we have  
reviewed many of the common questions regarding the 
community and natural resource economic issues sur-
rounding the swine industry. Our knowledge is        
improving, but also shows many informational needs. 
For example, very little of our information was found 
in Colorado. Good information for Colorado communi-
ties will derive from a combination of strong local 
knowledge, good science, and the identified objectives 
of those communities. 
 
Baca County has and will be faced with many deci-
sions regarding this potential change to the commu-
nity. Everyone concerned with the future of the county 
can benefit from the resources to be found here. Suc-
cessful community evolution is dependent upon the 

inclusion of all potential gainers or losers in commu-
nity decision-making. Whether the investment is 
money, time, or emotions, addressing these concerns is 
essential. Various state government offices are avail-
able for consultation and information. The growing 
debate over the swine industry in the press, dependent 
upon the outcomes of the upcoming vote on the pro-
posed amendments, will be an important consideration 
in making appropriate policy decisions for Baca 
County. The information provided here is designed to 
be an outline of the issues that citizens can be expected 
to raise, as well as a resource of readily available fac-
tual information. Deciding on the appropriateness of 
the influx of swine operations into Baca County is in 
the end a decision, albeit difficult, that must be made 
by the citizens of Baca County. The examples provided 
from other states, as well as the information collected 
for Colorado and Baca County are exactly those,     
examples. The reality of the decision for Baca County 
will be evaluated in the future on whether this course 
of action met the goals of the county and it citizens. 
 
VIII.  Where You Can Go 
 
VI.A.  Swine Industry Trends 
 
1. Confined Animal Feeding Operations Control 

Regulation, (5 CCR 10002-19). The 1992 amended 
Colorado Water Quality Act that specifically dis-
cusses the topic of CAFOs. This regulation will be 
subject to change depending on the outcome of the 
Proposed Amendments 13 and 14. 

 
2. Proposed Amendments 13 and 14. Possible 

changes that may be voted for by the constituents 
of the state. Summaries of the proposed amend-
ments have been included in this paper in compari-
son to the current Colorado regulations. 

 
3. National Pork Producers Council publication on 

the Pork Industry. Various fact sheets that are 
available on the worldwide web. Provides an    
industry viewpoint of the basics of the pork mar-
ket. Statistics used here are summarized from   
National Agricultural Statistics Service (NASS) 
and the USDA. 

 
4.  "Industrialization of Agriculture: What Are the 

Consequences?" By Michael Boehlje from the Pur-
due University Department of Agricultural Eco-
nomics. Dr. Boehlje's paper explains the changes 
in agriculture in a business format. As agriculture  
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industrializes lessons from other industries are  
applied to help understand the changes. 

 
5.  "Pork Industry Price Discovery: A Look Ahead." 

By David Kenyon at the Virginia Tech Department 
of Agricultural Economics. Though technical in 
some places, this book chapter explains some of 
the major changes in the hog industry, including 
the change from Live Weight futures contracts to a 
carcass weight contract. Dr. Kenyon discusses the 
difficulties of non-contracted farmers in receiving 
or determining fair market prices with the reduc-
tion in the number of open markets. 

 
6.  "Investment under Uncertainty and Dynamic    

Adjustment in the Finnish Pork Industry." By 
Kyosti Pietola and Rober Myers. Though very 
technical, the paper does make the conclusion that 
the Finnish hog industry, a strong European com-
petitor to the continental leader in pork production, 
Denmark, are expanding their operations through 
contracting and increased concentration to the 
boundaries set by environmental law. 

 
7.  "Swine Production Networks in Minnesota:      

Resources for Decision Making." By Bob Koehler, 
Bill Lazarus and Brian Buhr at the University of 
Minnesota. Provides a sketch of opportunities of 
small farmers to benefit from some of the large 
scale improvements in production usually thought 
only accessible to CAFOs. 

 
8.  "Contract Hog Production: An Economic Evalua-

tion." By Michael Langemeier at Cooperative   
Extension Service Kansas State University. Infor-
mation about costs, returns and appropriate returns 
to contracting across various stages of pork pro-
duction. 

 
VI.B.  Community and Environmental  
Economic Issues 
 
9. "Options for Managing Odor: a Report from the 

North Carolina Swine Odor Task Force." A recom-
mendation paper based on extensive research by 
NC experts on the best ways to deal with the issues 
of odor in NC. The broad based conclusions made 
can be applied to other states and their specific 
situations providing a basis of information for 
Colorado residents. 

 
10. "Importance of Being a Good Neighbor." By Paul 

Lasley of Iowa State. Simple, and sensible solu-
tions that can be applied in conjunction with regu-
lation to make a CAFO a valued member of the 
community, rather than an intrusive force. 

 
11. “Hog Operations, Environmental Effects, and Resi-

dential Property Values.” By Raymond Palmquist, 
Fritz Roka and Tomislav Vukina in the Journal of 
Land Economics. Though the estimation procedure 
used in this article is very difficult to understand, 
the first page of the article summarizes the results 
of the research. Also of interest is Table Four that 
outlines the expected price declines according to 
proximity to a swine CAFO. 

 
12. “Measured Effects of Feedlots on Residential Prop-

erty Values in Minnesota: A Report to the Legisla-
ture.” By Steven Taff, Douglas Tiffany and San-
ford Weisberg. This paper uses a different method 
of estimation than the NC paper, and thus the    
results are not comparable. However, these authors 
did find that prices increased the closer a home 
was located to a CAFO. 

 
13. “Structure of Wages and Benefits in the U.S. Pork 

Industry.” By Terrance Hurley, James Kliebenstein 
and Peter Orazem. As detailed above this study 
explores national wages for workers in this indus-
try, as well as touches on the issue of air quality 
for workers. 

 
14. “Managing Swine Effluent Applications Under 

Irrigated Conditions in Northeast Colorado.” By 
Mahdi Al-Kaisi and Regan Waskom of CSU. A 
description of effluent management through a cen-
ter pivot irrigation system in Yuma County.      
Describes the potential for replacing all commer-
cial fertilizer use with swine effluent. 

 
15. “Most Commonly Asked Questions About Pork 

Production and the Environment.” NPPC publica-
tion on topics that have been addressed in the 
popular press and by pending legislation. Pro Pork 
production. 

 
VI.C.  Common Components of Swine Policy 
 
16. "Animal Waste Control Programs of Iowa and 

Eight Other States." By Ubbo Agena the Iowa  
Department of Natural Resources. Though pub-
lished in 1994 this paper provides a snapshot of 
regulations in place in IA, IL, KS, MN, MO, NB, 
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NC, SD, and WI. A chart that summarizes survey    
responses is included and gives basic information 
about these states’ regulations. 

 
17. "CAFO Standards for Pork Production: A Survey 

of the Major Pork Producing States." By the 
ASIWPCA and published in February of 1998. 
This article summarizes results in chart form     
another survey that covers USEPA/NPDE, VA, 
MI, KS, IA, KY, MO, NB, UT, IL, OK and EPA 
Region VI. 

 
18. "Odor and Odor Policy Criteria." By David 

Schmidt and Larry Jacobson of the Missouri     
Extension Service. Provides a more detailed expla-
nation for the problems of the problems in measur-
ing odor. 
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Appendix 1:  Glossary of Terms 
Barrow  A neutered male pig. Barrows eat more 

feed and gain weight faster than gilts, 
making split-sexed feeding appropriate  

 
Boar  An adult male hog. Boars have greater 

weight gain and less back-fat than gilts 
and barrows. 

 
Farrowing  A swine operation dedicated to produc-

ing piglets. 
 
Feeder Hog  A pig greater than fifty pounds of 

weight that has not yet reached market 
weight. 

 
Feed Ration  What a pig is fed. Ration includes all 

protein, energy and supplements rolled 
into one. 

 
 

Finishing  A stage in the pigs life where they are 
fed to market weight (240-260 lbs.). 
However, due to the introduction of 
phase feeding and split-sex feeding the 
distinction      between feeder and finish-
ing animals has been blurred. Today the 
phrases are almost interchangeable. 

 
Hog  A big pig. There is no true distinction   

between a pig and a hog, except that hog 
usually refers to swine weighing more 
than fifty pounds. 

 
Gilt  A female hog that has not been bred. She 

is a gilt until after her first litter is deliv-
ered. Gilts have different weight gain 
patterns than barrows or boars, and split 
sexed feeding capitalizes on their lean-
ness, higher weight gain and better feed 
conversion. 

 
Litter  A group of pigs born from the same sow. 

Current national averages for the number 
of pigs per litter per sow weaned is 8.6. 
Concentrated operations can have num-
bers over ten for their sows. 

 
Market Hog  A hog that has reached a market weight 

of 240-260 pounds. These weights tend 
to vary over time according to retail de-
mand. Currently a 250 lb. market hog 
will yield a 184 pound carcass of which 
76% of that is a retail cut. 

 
Pig  See "hog." 
 
Nursery Pig  A weaned pig weighing less than fifty 

pounds. 
 
Sow  A female pig that has produced at least 

one litter of pigs. Sows are fed different 
feed rations depending on whether they 
are gestating (pregnant), lactating 
(nursing young) or being prepared for 
breeding. Sows eat more than other 
swine and, as the production unit of the 
industry, are very valuable. 

 
Segregated Early Weaning  A process by which 

pigs are weaned at a very young age. 
Some experiments and operations can 
wean pigs and feed them successfully to 
market weight when weaned at 5 days. 


