
F
or more than 50
years, dairy farms
in Wisconsin have

been increasing in
size and falling in
number (figure 1). As
average herd sizes

increase, so do the size of the state’s
largest herds. During the past decade
the largest herds have reached the
point where local governments, the
public and regulators want to have a
say in where these farms are sited and
in some aspects of their operation.
What are some of the reasons behind
this change?

■ With more rural residences and
fewer farms in the countryside,
non-farmers are more frequently
inconvenienced and annoyed by
farming operations.

■ Citizens wonder if farms are
becoming too large to appropri-
ately manage and recycle all of the
manure produced without
possible effects on water resources
and air quality.

■ Farms are reaching the size that
owners must request state and
federal permits to begin operation,
raising local awareness and
concern.

■ Larger and fewer farms mean that
the actions of a small number of
farmers can have great impact on
a local economy and environment.

■ As farmers and their families no
longer do everything on the farm,
a new workforce is attracted to
rural communities.
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Bigger livestock farms:
Ideas for local governments and citizens

Figure 1.
The trend continues.

Dairy farms have been disappear-

ing from the Wisconsin countryside

for decades, a trend that continues

to the present. At the same time

the average size of the Wisconsin

dairy herd has increased.
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What is considered 
a large farm? 
“Large” could be defined in either of
two ways—as the size of the largest
few farms currently in the state, or the
size at which the farm’s presence may
have some unacceptable impact on
the surrounding countryside.
Presently, an important threshold is
about 500 milking cows and associ-
ated replacement heifers; herds of this
size and greater are regulated by state
and federal rules (discussed later). Less
than 1% of the dairy herds in
Wisconsin were this large in 2000, but
some local rules in Wisconsin have
lower thresholds at which review or
regulation may be required.

While an exact definition of “large” is
difficult, there is no reason to believe
that the trend toward fewer and
bigger farms will slow. This publication
presents information that will be
useful to citizens and government offi-
cials as they participate in the public
discussions and debates that often
surround large farming operations.

No simple solutions
Is there a recipe or tried-and-true pro-
cedure for communities to address
differences of opinion about big
farms? No—for a couple of reasons.
First, Wisconsin is a patchwork quilt of
laws and rules about local control of
land use. A one-size-fits-all solution is
impossible in the present environ-
ment of land use law. More impor-
tantly, though, is that a single
approach would not allow local com-
munities to find the best compromise
for their particular history, land and
water resources, population and
vision. Hammering out local solutions
is time consuming, frustrating, and
requires leadership and broad partici-
pation. But it can yield a better com-
munity product.

Can smaller farms survive?
A basic question related to the devel-
opment of large livestock farms is
whether bigger is so much better that
farmers really have only two choices: to
get big or get out of farming.The usual
reasoning offered is that bigger opera-
tions can take advantage of what are
termed economies of size (or scale).
This means, for example, that a large
dairy spreads the cost of a computer or
a truck over more cows, lowering the
average cost of producing a gallon of
milk and increasing profitability. Other
advantages of being a large farm may
come from quantity discounts on feed
purchases and price premiums for
being able to ship large quantities of
milk each week.

Research over the past decade on dif-
ferent sizes of dairy farms in Wisconsin
has not demonstrated that the cost of
production goes down as herd size
increases. New challenges arise when
a farm becomes very large, particularly
associated with the need to hire and
manage workers. So while there are
some cost and price advantages
enjoyed by large farms, existing
evidence does not prove that being
bigger means that a farm can produce
milk at lower cost.

There is an important incentive for
farms to increase the size of their
milking herds, however. The profit
margin of milk production (the differ-
ence between the cost of production
and the price received) has become
smaller during the past twenty years.
As a result, a farmer must sell more
milk to maintain a constant income,
compared to some years ago.
University of Wisconsin–Madison
researchers believe that it is this cost-
price squeeze that is responsible for
much of the slow and steady produc-
tion expansion being undertaken by
many dairy farmers.

An alternative strategy for addressing
the net income squeeze in dairying is
to reduce production costs. An
increasing number of Wisconsin dairy
farmers (and about half of all begin-
ners) are turning to Management
Intensive Rotational Grazing to lower
production costs. More information on
this form of dairy production is avail-
able from the sources listed on the
back of this publication.

More people are moving 
to the country
The population of Wisconsin is gradu-
ally leaving the cities and spreading
out in the countryside. This brings
farmers and non-farmers into more
frequent contact, increasing the
chance that conflict will arise over the
sights and smells of agriculture. While
there has always been a “residential
frontier” pushing into the countryside,
we know that in many areas it is much
bigger now than, say, 30 years ago.
Additionally, fewer and fewer of us
come from farming backgrounds, and
so perhaps we are less tolerant of the
occasionally unpleasant aspects of the
industry.
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Will a few large farms
impact the environment
more than many small
farms?

Nutrient management
Manure from livestock builds healthy
soil and is a good fertilizer for crops. If
it is to be a benefit to the environ-
ment, however, manure must be care-
fully managed at several stages:
storage, spreading and incorporation
(mixing into soil). If storage structures
are not properly constructed, or not
emptied frequently enough, nutrients
and pathogens in the manure can
escape to surface and ground water,
causing human and ecosystem health
concerns.

Manure that is applied carelessly or in
excessive amounts can also allow
plant nutrients and pathogens to
escape. Specifically, excessive nitrogen
(N) from either fertilizers or manure
causes increases in nitrate in ground-
water. Nitrate is the form of N that
tends to be driven out of the soil and
downward to groundwater if the
applied N exceeds the needs of crops.
Much of the groundwater in
Wisconsin already shows signs of
nitrate contamination, and in some
areas the water is not considered safe
for human consumption as a result.
Manure and fertilizer use may also
lead to excessive levels of phosphorus
(P) in the soil near the surface. Heavy
rains and soil erosion can carry excess
P to lakes and streams and stimulate
growth of algae. Algae reduces light
reaching rooted aquatic plants, and
depletes oxygen from water as it
decays.

Does the number of animals on a farm
change these problems for better or
for worse? Individual farmers have
always differed greatly in the way they
planned their manure spreading or
reduced fertilizer use to prevent
excessive N and P. In fact, very high
levels of P are often observed in the
vicinity of old barns, because farmers
tended to haul manure as short a
distance as possible (particularly in
the middle of winter).

Most farmers now plan manure and
fertilizer applications with care, and
large farms hire professional agrono-
mists to track nutrient levels in every
field. Additionally, part of the State of
Wisconsin permitting process for the
largest farms (discussed in the next
section) requires nutrient planning
and, in some cases, repeated soil
testing to assure that the quantity of P
in particular fields remains below
specified levels.

A related concern is that a few of the
new, largest farms do not own enough
land to recycle the manure they
produce. As a rough rule of thumb,
two acres of good-quality cropland
per cow is ample, and careful manage-
ment may make one acre per cow
adequate. When the farm does not
own enough land it must make
arrangements with neighboring
landowners. Some local and state
permits require that these arrange-
ments be formal and agreed-upon for
a number of years into the future.
However, there is concern that legal
requirements are not clearly defined
enough to ensure that manure nutri-
ents will be carefully managed in
years to come.
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Figure 2. Rate of farmland loss off tax rolls in Wisconsin, 1990-1997. The
map shows the loss of agricultural lands between 1990 and 1997, supporting
the observation that rural town lands are being converted to non-farm uses.
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Manure storage
There are also concerns about large
herds because of the difficulty of
safely containing the resulting quanti-
ties of manure. Periods of heavy
rainfall can cause open storages to
overflow, carrying manure to streams.
It is difficult to tell whether manure is
leaking through the bottom of even
the most expensively built storage
structures.

Housing many animals at one location
means that manure will be trans-
ported greater distances on public
roads than when a smaller number of
animals live at numerous locations.
This may mean larger trucks, more
traffic, increased road maintenance
and spillage on rural roads—issues
that should be discussed by all
affected.

Odors
Livestock manure creates odor. In the
past manure was mixed with plant
bedding and spread on land every few
days, minimizing odor problems. This
is still the practice on many smaller
farms. More recently, and in particular
on larger farms, farmers use little or no
plant material bedding, and store the
manure as a slurry in tanks, pits or
lagoons. This leads to anaerobic
(without oxygen) chemical reactions,
which produce more offensive odors
than did the traditional system.

As the number of animals in a barn
increases, so must the size of the
storage facilities, and the likelihood
that neighbors will be annoyed by
odor. Unfortunately it is difficult to
predict how individuals will respond
to odor-producing chemicals in the
air. A person’s age and past experi-
ences seem to have a considerable
impact on how annoying they find
particular smells and how sensitive
they are about noticing them. This
great range of sensitivity to odor
should be acknowledged.

What do state and federal
permits mean? Is local
oversight appropriate?
Farmers have traditionally been
trusted to be good stewards of the
environment, rather than being
closely regulated by government.
Conventional wisdom is that the best
approach to keeping the environmen-
tal effects of agriculture within accept-
able bounds is to assist farmers
through education, technical consult-
ing and by sharing the costs of
installing land and water conservation
practices.

In 1972, the Clean Water Act set out to
reduce many kinds of water pollution,
including that from livestock farms.
The significant agricultural threat to
water quality was assumed to come
from the largest farms, so they were
required to obtain a Pollution
Discharge Elimination System (PDES)
permit. Farms with more than 1000
animal units (see sidebar) are required
to apply for and be granted a PDES
permit before they can begin operat-
ing. This applies to both expansions
that increase an existing farm to more
than 1000 animal units and new oper-
ations. The Clean Water Act is a federal
law, and in Wisconsin the Department
of Natural Resources (DNR) is respon-
sible for granting PDES permits.
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What impact does the PDES permit
process have upon local decisions
about new and expanding livestock
operations? The process was designed
only to assure that minimum stan-
dards of water quality protection are
met, and that the public is aware that
a farm plans to have more than 1000
animal units. Granting of a PDES
permit should be taken as an indica-
tion that the proposed new or
expanded farm meets minimal stan-
dards for protection of surface water.
This includes review of the plans for
construction of the manure storage
systems and for land spreading of
manure. Odor production by the farm
is not addressed in the PDES permit,
though the farmer is encouraged to
use good practices to reduce the
problem. Currently the DNR has essen-
tially no regulatory responsibility or
power related to agricultural odor.

The broader question for the local
community of whether the farm is a
desirable addition (however that
might be measured) is not addressed
in the permitting procedure. The
Wisconsin DNR hopes that local delib-
erations and decisions about locating
the farm are made before its staff
invests the time necessary to develop

a permit. In nearly all cases, the DNR
and the farmer are able to negotiate a
mutually agreeable plan, thus allowing
issuance of the permit.

Investment and 
community trust
New and expanded livestock farms in
Wisconsin are often financed locally
and operated by people who have
farmed in an area for years.When this is
not the case, however, proposals tend
to come under extra scrutiny by the
public.This is probably because there
are unwritten rules that have evolved
over time to help regulate the interac-
tions of farmers and area residents.
These rules are not perfect, but they
have been shaped by a history of give
and take. Area residents understand
that unknown managers and partners
may not behave according to the old
rules, potentially causing conflicts.We
doubt that good relations between
farmers and residents can be assured
by any set of rules written by govern-
ment, so these personal contacts and
give and take are an important part of
an agricultural community.

Additionally, a large dairy must have
access to a great deal of land for proper
manure recycling. For example, a
typical Wisconsin township is about
23,000 acres, half of which might be
cropland. At two acres per cow this
would support about 11,000 cows.
With the largest dairy farms housing
5,000 cows, a single farm might need
to maintain access to spread manure
on half of the cropland in a town.
Whether this is a problem is a question
that warrants local discussion.

The changing face 
of labor in Wisconsin
dairying
The traditional family-owned-and-
operated dairy farm depends heavily
on labor contributions from all family
members, and extraordinarily long
hours for some. Changes toward large
farms and hired labor reflect in part
strong sentiment among farmers not
to burden their children, and to live a
life of reasonable work hours and
opportunities for time away. In a
recent newspaper interview a
manager of a dairy farm growing
toward 4,400 cows explained that he
decided to create a large farm
because he saw that this made an
attractive lifestyle possible. Managers
of large farms, he had observed,
“…had things separated. They had
their lifestyle and then their business.
They didn’t do the milking and all the
work. They had Wednesdays off to play
golf and they took two-week vaca-
tions with their families.”*
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Animal units
The term Animal Unit (AU) often arises when talking about large farms. It

is used because simple animal numbers are inadequate for comparing

farms with different types of livestock. For example, 100 grown cows will

have a greater impact on the local environment than will 100 chickens.

Most definitions consider one AU as the equivalent of a 1000-lb. steer, so a

typical Holstein dairy cow weighing 1400 lbs. equals 1.4 AU. Currently, if a

farm will have more than 1000 AU, special state permits are required. A

farm with about 700 cows, or about 500 cows and replacement stock, if

kept on-farm, reaches this 1000 AU threshold.

Exact rules for how AU equivalences are calculated (for example, how

many hogs equal one AU) vary among federal, state and local rules, so any

use of the concept requires careful definition. (Proposed changes to the

federal PDES rules would eliminate AU and use animal numbers instead

since few farms now have a mix of animal types.) *John Vrieze, Agri-View, Aug. 9, 2001



Large dairy farms require reliable
workers, but the past decade has been
a period of low unemployment for
American workers, so few are inter-
ested in milking. As dairy farm families
choose to change lifestyles, workers
from outside the community are nec-
essary. America has a long tradition of
immigrants from all over the world
entering society by doing jobs current
residents are no longer willing to do.
While some may see these new faces
as symbolic of the demise of the
family-owned and operated farm,
these workers are simply responding
to an opportunity for good jobs.

How should local 
government and the
public respond?
Wisconsin law gives local and county
units of government a range of
options to handle the development
and conservation of community
resources. With such a varied set of
alternatives to choose from, the
planning, policy-making and regula-
tory responses to large farm opera-
tions across the state are diverse. With
passage of the state’s “Smart Growth”
comprehensive planning law in 1999,
Wisconsin now provides more
guidance and resources for long-
range planning.

By integrating community visions,
values and goals with the analysis of
local population, land use, resources
and infrastructure, comprehensive
planning creates a 20-year guide for
considering local development issues
and making better day-to-day deci-
sions. Land use regulations, such as
zoning and subdivision ordinances, or
local resource development and
preservation programs, should be used
as implementation tools for compre-
hensive plans. By 2010, Wisconsin’s
“Smart Growth” requires consistency
between adopted plans and imple-
mentation tools. (Two UW-Extension
bulletins on this new law are listed at
the end of this publication.)

Developing a local or county
comprehensive plan
Planning for agriculture should
address the emerging complexity that
faces agriculture today. Household
survey results, in rural and urban areas,
suggest that there is support for pro-
tecting farmland and farmers from
encroaching development, and con-
versely, that people understand and
support the needs and desires of
some farmers to get out of the
business. Communities also express
concern about the potential impacts
of large farming operations. An effec-
tive plan takes these different values
and issues into account.

Comprehensive plans, including those
encouraged by “Smart Growth,”
usually include a set of standard
sections or components. Issues sur-
rounding large farms and farm expan-
sions should be considered when
creating some of these elements. Four
of these components and how they
relate to larger farms are briefly
described below.

Issues and opportunities
This portion of the planning process
helps elicit/highlight community
values and visions. This information
then helps the community set long-
term goals for agricultural develop-
ment and the preservation of produc-
tive agricultural land. Communities are
encouraged to think of large farm
operations as part of broader planning
for agricultural development.

Agricultural resources
This part of the comprehensive plan
inventories local farming operations
and the natural resources on which
they depend. This section also can
describe policies and programs to
address key agricultural issues, as well
as resource conservation and develop-
ment opportunities related to
farming. For example, methods might
be developed to prevent scattered
home building from eliminating large
contiguous blocks of farmland.
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Economic development
This section of a comprehensive plan
should recognize the economic impor-
tance of agriculture.What are the
opportunities for agricultural develop-
ment in your community and/or
county? What is the role of your munic-
ipality in local agricultural develop-
ment? Who are your community’s
partners in agricultural development?

Land use analysis and decision
criteria
This plan component should address
the criteria that your community will
use to evaluate farm expansions and
large farm operations.

Using your comprehensive
plan to address large farms
Your plan commission and municipal
board should use your adopted plan
and maps to pose appropriate 
questions:

■ What long-range goals and com-
munity values expressed in the
comprehensive plan are poten-
tially affected by the expansion of
a local farm or a new large farm 
operation?

■ What sorts of areas in the commu-
nity (or county) are more or less
appropriate for new large farms
and farm expansion? Why?

■ What conditions could be set that
would allow a large farming opera-
tion project to move forward?

Using land use regulations
and other tools to address
large farming operations
Generally, a comprehensive plan
provides a long-term framework for
the next large farming operation
proposal submitted in your commu-
nity. An example of how the plan
might be implemented is a local or
county zoning ordinance that allows
your community to:

■ Clearly define what kinds and sizes
of livestock operations require
local review. Size thresholds might
be specified by number of animals
by age or by animal units.

■ Conduct a land use review to
evaluate the “fit” between the
proposed project and community
concerns, such as the natural
resource base, available infrastruc-
ture and local housing densities
within a given zoning district.

■ Establish large farming operations
as a conditional use so that the
siting and operation of projects
that meet zoning district standards
can be developed to meet com-
munity information and growth
management needs.

Another plan implementation tool
might be a county ordinance to estab-
lish preliminary meetings of the devel-
oper/farmer with all parties that
directly or indirectly regulate location,
design, construction, installation, land
use or operations of large farms. This
might include representatives of the
Department of Natural Resources who
oversee water quality permits, county
zoning staff who handle sanitary
permits, and town plan commission
members who consider project com-
pliance with the local comprehensive
plan.

Planning and plan implementation
tools offer useful resources to rural
counties and towns. Local officials
should seek technical assistance in
developing plans and ordinances, and
should avoid the “quick fix” of borrow-
ing another community’s plan or reg-
ulatory language.“Model ordinances”
necessarily reflect the values of those
who write them, so a community is
justified in giving such proposals
careful scrutiny.

Planning helps a community explore
what is important to its members, and
strives to assure that all voices are
heard.The future of farming concerns
residents of many Wisconsin towns.
There is no doubt that the barns and
manure lagoons of a large farming
operation are more similar to light
industrial development than to a tradi-
tional farm.There are valid arguments
on many sides of the debate about
large farms, but none are definitive.The
answer for a particular community
must represent a balance of competing
interests and views of the citizens.
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There is no doubt that the barns and manure
lagoons of a large farming operation are more

similar to light industrial development 
than to a traditional farm.
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University of Wisconsin–
Extension can help
The county-based and statewide
faculty of Wisconsin’s Cooperative
Extension can assist communities
reacting to changes in their farming
culture and environment. All four of
Extension’s programming areas have
expertise and experience relevant to
this issue. Faculty from the
Community, Natural Resource and
Economic Development Program can
provide facilitation skills and knowl-
edge about local planning. Agents
from Agriculture and Natural Resource
Education can supply up-to-date
imformation about farming trends,
practices, and manure, odor and
nutrient management. Finally, Family
Living educators and 4-H agents
provide services that can be of great
help to new community members.

For more information on dairy farming
in Wisconsin, visit the web sites of the
Program on Agricultural Technology
Studies (www.wisc. edu/pats) and the
Center for Integrated Agricultural
Systems (www.wisc.edu/cias).

To learn more about Wisconsin’s
planning and “Smart Growth” law, see
these UW-Extension bulletins, avail-
able from the address on the bottom
of the page.

■ Required Elements of a Local
Comprehehsive Plan (G3749)

■ Key Points About Wisconsin’s New
Comprehensive Planning and
“Smart Growth” Law (G3750)
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