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Nitrogen and Phosphorus Management:

Nutrient management was measured in two
ways; 1) field level, and 2) farm level. Field level
questions asked the farmer to consider his or her
most productive field that was planted to corn in
1994. The farmer was then asked how this field is
different than other corn fields (farm level). In the
Lake Mendota Watershed the most productive
corn field was very representative. For most
farmers manure (92%) and nitrogen (96%)
application rates were about the same or higher
on othercorn fields, thus making the results for the
most productive corn field conservative estimates
of farm management practices in the watershed.

Nitrogen sources on the most productive corn field
compared to other corn fields.

lower on same on higher on
other fields other fields other fields
manure applications 9% 77% 14%
nitrogen applications 5% 81% 15%

Each farmer was asked to identify the forms of
nitrogen applied to their most productive corn
field.

N-Source Percent Using
starter 89%
manure 70%
28%-nitrogen solution 46%
anhydrous ammonia 32%
urea 20%
other commercial fertilizer 13%

Each farmer’s nitrogen usage was assessed
independently to determine the total rate of nitrogen
application on their most productive corn field.
These nitrogen application rates were then placed
into three categories.
Nitrogen Application Percent of Watershed

Under Average Recommended Rates

More than 10 Ibs/A under 30%
Within Average Recommended Rates

Within + 10 Ibs/A 20%
Over Average Recommended Rates

More than 10 |bs/A over 50%

The average estimated university

-recommended rate for the Lake Mendota

Watershed is between 120 to 160 pounds of
nitrogen per acre for corn (depending on soil
type).

Each farmer's application rate of phosphorus
was assessed based on the nutrients applied to
their most productive corn field.

P-Source Percent Using
starter 89%
manure 70%
other commercial fertilizer 9%

w/phosphorus

Phosphorus rates were then placedinto three
categories based on the crop removal rate for
corn. Perhaps the most striking result of the Farm
Practices Inventory in the Lake Mendota
Watershed is the high rates of phosphorus
application.

Percent

Phosphorus Application of Respondents
Under Crop Removal Rates

no phosphorus applied 0%
Within Crop Removal Rates

1 Ibs. - 40 Ibs. P / acre 30%
Over Crop Removal Rates

more than 40 Ibs. P / acre 70%

Manure Application:

As expected, the most common type of manure
being applied to cropland is dairy manure. Seventy
percent of the respondents said they applied
manure to their most productive corn field. Also,
supporting the focusing of educational programs
on manure managementis appropriate since all of
these farmers apply manure to more than 11,640
acres of cropland. On average, a farmer in the
Lake Mendota Watershed applied manure to 27%
oftheircropland (176 acres), and manages animals
which produce enough manure to supply all the
nitrogen needed by 71 acres of corn.

As seen in the following table, the average
value of the manure applied to the most productive
corn field is $39.52 per acre, if it were replaced
with comparable amounts of commercial nitrogen
and phosphorus.



Manure Value in Equivalent Commercial Fertilizers

average rate estimated value estimated value

Ibs. / acre per acre of on-farm manure

manure N 92 $18.40  $3,3238.40
manure P 88 $21.12 $3.717.12
TOTALS $39.52 $6,955.52

The values of commercial nitrogen and
phosphorus (above table) represent University of
Wisconsin estimates of $0.20 per pound for
nitrogen and $0.24 per pound for phosphate.
Manure value was then determined by considering
herd size, type of animal, and the comparative
cost for commercial nitrogen and phosphorus.

Manure Crediting:

Manure contributes significant amounts of
nitrogen to the soil while decreasing the need for
commercial fertilizer. Over-fertilization often
occurred when manure is not credited.

Manure rates were determined by asking
farmers to identify the type of manure, the size of
theirmanure spreader, the number ofloads applied
to the most productive corn field, and the size of
that field. Nitrogen credits were calculated from
University of Wisconsin credit recommendations
based on animaltype and the method of application
(liquid or solid). Farmers were asked if they credit
nitrogen from manure, and if so, the amount of
that credit.

Crediting Nitrogen in Manure

#=382
Farmer Category number percent
those applying manure 56 70%
to the MPCF
those applying manure to 36 64%
the MPCF and use nitrogen
credits

MPCF=Most Productive Com Field
* Percentage bases on those who could potentially credit manure
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The accuracy of the crediting can be
determined by looking at claimed credits versus a
conservative estimate of actual manure nitrogen
applied on their most productive corn field. Of the
56 farmers who could take advantage of the
nitrogen from manure, almost two-thirds (64%)
credit manure nitrogen. The farmers who do
credit manure nitrogen tend to under utilize the
nitrogen potential available.

Farmers Crediting Manure-Nitrogen

OVER CREDIT

(more than 10%) 23%

(I

CREDIT
(within + 10%)

4%

UNDER CREDIT

(mare than 10%) 37%

DO NOT CREDIT

BUT SHOULD 36%

Percent of the farmers who apply manure
#=56

Manure storage is anotherimportant aspect of
on-farmnutrientmanagement. Storage of manure
is necessary due to seasonal constraints in
applying manure to cropland. Most farmers (61 %)
with livestock said they haul manure daily or
frequently throughout the year.

Management Practice Percent
Put directly in spreader 83%
Frequently hauled throughout the year. 61%
Concrete wall pit. 32%
Pile on ground. 28%

22%
8%
5%
1%
0%

As liquid in cement pit.

Clay lined lagoon.

Slurry system.

Frequently hauled except winter.
Unlined lagoon.
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The type of equipment afarmer owns can also
serve as a direct barrier to adopting new
management practices. Older, traditional (box
type) spreaders and some liquid applicators without
injection make uniform application difficult and
reduce the trust in manure crediting. In the Lake
Mendota Watershed, most farmers indicated they
owned the traditional box type manure spreader.

Type of Manure Spreaders % Presently Using
Box Type Spreader 70%
V-bottom Spreader 34%
Liquid without Injection 14%
Liquid Injection 12%
Barrel Side Spreader 5%

Legume Crediting:

The crediting of nitrogen from legumes is
another critical issue of nutrient management.
Legumes like alfalfa, clover, soybeans and peas
can convertatmospheric nitrogeninto aformused
by plants. Up to 160 pounds of nitrogen per acre
may be available to the succeeding crop following
alegume. Conservative values of 130 pounds for
alfalfa, 104 pounds for clover, 35 pounds for
soybeans, and 20 pounds of available nitrogen
from peas were used to determine legume nitrogen
credits.

Crediting Nitrogen from Legumes

#=82
Farmer Category number percent
those growing a legume 15 18%
in 1994 on the MPCF
those growing a legume on 15 100%

the MPCF and credit nitrogen

MPCF=Most Productive Com Field
* Percentage bases on those who could potenally credit lsgumes

Farmers were asked to identify the rotation on
the most productive corn field. A nitrogen credit
was assigned based on the type of legume crop
grownin 1993. Eighteen percentof farmers were
eligible for legume credits. Only first year legume
credits were calculated even though university
research has shown there is still a substantial
amountof nitrogen releasedfrom decaying legume
residues in the second year following the legume
crop in non-sandy soils.

Again as with manure crediting, just asking
farmersifthey creditonly partially explains legume
management in the Lake Mendota Watershed.
The accuracy of crediting was determined by
comparing claimed credit versus a conservative
estimate of the actual nitrogen credit. All but one
of the Lake Mendota Watershed farmers who
were eligible for a legume credit underestimated
the amount of credit.

Farmers Crediting Legume-Nitrogen
OVER CREDIT
{more than 10%) ]]:[I[H:m]ﬂ]] 7%

CREDIT
(within + 10%) 0%

UNDER CREDIT

meresnan 10% 1 9%

DO NOT CREDIT 0%
BUT SHOULD

Percent of the farmers who have a legume 1n rotation
#=15

How farmers deal with surface and
groundwater contamination potential from
farmstead activities is the topic of REPORT #3:
Farmstead Pollution Prevention.

The Farm Practices Inventory (FPI)

This summary report of the Lake Mendota Watershed FPI Project is published by the Environmental Resources Center (ERC). The ERC is comprised
of University of Wisconsin Cooperative Extension staff who apply their research and teaching to the natural resources management needs of Wisconsin.

Authors: Peter Nowak is a professor of Rural Sociology, University of Wisconsin-Madison and a soil and water conservation specialist with the
Environmental Resources Center, University of Wisconsin-Madison. Robin Shepard is the Water Resources Educational Programs Coordinator.
Christopher Weiland is the Landowner Assessment Coordinator for the Environmental Resources Center.

July 1996



Report #3

Farmstead Pollution

The Farm Practices Inventory

Utilizing A Needs Assessment in Water Quality Program
Implementation: Lake Mendota Watershed

by Peter Nowak, Robin Shepard and
Christopher Weiland

Objective:

The overall objective of the Farm Practices Inventory
(FPI) isto identify farmer needs which can guide and then
evaluate information and assistance efforts in helping

Jarmers adopt best management practices. These
management practices are essential to protecting farm
profitability and water quality.

Description:

The Farm Practices Inventory (FPI) is an
assessment of landuser’s nutrient and pesticide
management practices. The intent of this
assessment is to gain an understanding of the
fertilizer and pesticide management practices
currently used by farmers .

This is the third in a series of reports that
highlights selected FPI data collected in the
Lake Mendota Watershed. This report focuses on
the use of pestmanagement strategies and farmstead
pollution prevention.

The Farm Practices Inventory in the
Lake Mendota Watershed

The Lake Mendota Watershed projectinvolved
face-to-face delivery of the FPI to farm operators.
Delivery began in July 1994 and was completed in
April 1996. During that time 82 face-to-face
interviews were completed with farmers responsible
for 42% of the tillable acres in the watershed.

Lake Mendota
Watershed FPI Project

Farm Practices in the Lake
Mendota Watershed:
Farmstead Protection

. Surface and groundwater contamination can
occurasaresultof improper storage and handling
of farm chemicals, fuels, fertilizers and waste
products. The prevention of these point source
pollution sources from these farmstead areas
must be part of a water quality protection effort.

To address these issues, Lake Mendota
Watershed farmers were asked to “self -assess”
theirfarmstead pollution problems. Farmers were
asked aboutthe condition of theirwells, fuel tanks,
pesticide storage, pesticide mixing/loading,
livestock manure storage, bamyard management,
and waste disposal practices.
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Pesticide Storage

Of the 98% of farmers in the Lake Mendota
Watershed who use a herbicide on their most
productive corn field, 49% indicated they store
herbicides in a liquid or dry form. A full 88% of the
farmersin the Lake Mendota Watershed indicated
they used an insecticide on their most productive
com field. Ofthose farmers using aninsecticide 53%
indicated they stored excess chemicals in liquid or
dry forms on the farmstead.

Liquid Dry
Storage Storage
Herbicides
<1 gallon or 1 pound 24% 35%
1-10 gallons or 1-25 pounds 56% 40%
11-55 gallons or 26-250 pounds 17% 25%
56-250 gallons or 251-1000 pounds 3% 0%
> 250 gallons or 1000 pounds 0% 0%
did not store a herbicide 49%
Liquid Dry
Storage Storage
Insecticides
<1 gallon or 1 pound 75% 19%
1-10 gallons or -1-25 pounds 17% 59%

11-55 gallons or 26-250 pounds 8% 14%
56-250 gallons or 251-1000 pounds 0% 4%
> 250 gallons or 1000 pounds 0% 4%

did not store an insecticide 53%

Animal-Manure Storage

During periods when suitable sites for land
application of manure are not available, farmers
need to store manure. Such manure storage
facilities should be located and constructed in a
manner that reduces the risk of both groundwater
and surface contamination.

Type of Storage
Percent Number of farms
directly in spreader 83% 65
cement pit 32% 25
pile on ground 28% 22
slurry system 5% 4
clay lined lagoon 8% 6
unlined lagoon 0% 0
daily haul (no storage) 46% 32

For specific information about animal manure
storage see Report #2: Nitrogen and
Phosphorus Management.

Milkhouse Waste Water

With the predominance of dairy farming in the
Lake Mendota Watershed, milkhouse waste water
represents a significant volume of wastewater. The
proper treatment of this wastewater is crucial to
protecting groundwater, especially in light of the
plannedincreases in dairy operations (see Report
#1. Overview and Farmer Characteristics).

Although farmers reported the majority of
milkhouse wastewater drains to a treatment facility
of some sort, the FPI does not ask about the
maintenance and original capacity of the treatment
facility.

Milkhouse Waste Water Disposal

(#=60)
Percent
septic system 40%
liquid manure tank 20%
other 18%
nearby field 12%
settling tank 7%
nearby ditch 3%
Fuel Storage Tanks

Nearly every farm has tanks for storing fuel oil
and other petroleum products. Petroleum storage
tanks can represent a potential source of water
contamination either from leaks oraccidental spills.
Farmers were asked to describe up to two tanks on
their farmstead. The responses were separated
into two categories: 1) above ground tanks, and
2) below ground tanks. Most of the 154 tanks
described were steel tanks of 1-15 years in age.



Fuel Tank Condition
Above Ground Below Ground
Tanks Tanks
Tanks Recorded # = 140) #=14)
Type of Tank
steel 96% 50%
galvanized 3% 0%
stainless steel 0% 0%
fiberglass/plastic 0% 0%
don’t know 1% 50%
Age
1-5 years 58% 22%
6-15 years 29% 56%
16-25 years 9% 0%
over 25 years 1% 22%
Type of Fuel
gasoline 49% 86%
diesel 50% 14%
heating oil 1% 0%

Previous regulations forlocation of above ground
storage tanks were concerned with protecting above
ground tanks from accidental damage or leaking.
Recently, state agencies have revised above ground
storage tank regulations to better protect
groundwater with requirements for tank security,
ventilation and spill containment (2). There are
also new state regulations for under ground tanks
that pertain to how those tanks are installed and
removed.

Well Protection

Proper well siting and construction are a
landowner’s first defense against unsafe water.
Mostwells draw water that enters the ground within
a few miles of the well. Detecting water quality
problems requires regular testing. University of
Wisconsin Extension recommends homeowners
test their well water each year (1).

As reported by voluntary BARNY nitrate tests of
172 well water samples in the Lake Mendota
Watershed, 60% reported high (>10 mg/l) nitrate
levels. Of these wells, 48% reported levels greater
than 20 mg/l of nitrate.

Lake Mendota \Watershed farmers were asked
to describe up to two wells on their farmstead.
Results were dividedinto four categories: bamyard
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wells, household wells, combination of barnyard
and household well and field well.
household drinking and barnyard uses were the
most common purpose for private wells. Of those
watershed farmers who tested their household or
combination well 79% tested for nitrate, 67% tested
for bacteria, 19% tested for lead, and 24% tested
for pesticides.

Well Condition
Personal Consumption Barnyard/Livestock
Wells Wells
Wells Recorded (# = 65) #=15)
Well Tests
since 1993 55% 60%
before 1993 34% 20%
never 11% 20%
Well Protection
sealed cap 57% 19%
house/shed 10% 31%
concrete pad/slab 4% 0%
covered pit 17% 6%
well in basement 2% 0%
other : 10% 44%

Well protection merits special concem forthose
with wells located in pits or in the basement of a
building. These locations can act as funnels for
direct contamination in the event of flooding or
accidental spills. This high risk well condition was
present in only 2 percent of the wells used for
personal consumption and none of the livestock
wells. Overall, regardless of well usage, 12 percent
of wells have never been tested for water quality.

Location of the Well

While the condition of a well is important, its
location in relationship to potential contamination
sources is equally important. A well is not just a
source of water for drinking or livestock, but it can
be a directpipeline for groundwater contamination.
Spills or runoff near the well pose a direct threat to
the quality of your drinking water supply.

Of these,
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Distance to
the drinking well Drinking wells
in feet downhill or level
Structure <s0  50-150 150-250 > 250 PERCENT

petroleum 5% 41% 23% 32% 55%
tank
pesticide 5%  35% 35% 25% 49%
storage
pesticide 8% 18% 30% 45% 34%
loading
animal 2% 9% 32% 57% 23%
waste
animal 2% 36% 34% 28% 24%
feedlot

Whethera well taps waterjustbelowthe ground
or hundreds of feet deep, its location on top of the
ground is a crucial risk factor (3). Generally,
groundwater flows slowly underground from higher
areas of elevation to lower areas. The slope of the
watertable or direction of groundwater movement
often follows the slope of the land surface.
Therefore, those wells which are downhill from
potential pollution sources are at greater risk than
those uphill. Of the reported 80 petroleum tanks
and 37 pesticide storage sites, at least 49% are
located in high risk areas.

Abandoned Wells

The appropriate closure of abandoned wells
represents a special need for a smaller group of
Lake Mendota Watershed landowners. Twenty-
two percent indicated they have at least one
abandoned well, while 4 percent indicated they
have more than one abandoned well on their
farmstead. Abandoned wells that are unused or
improperly closed can present significant threats

to groundwater. If not properly sealed they can
directly channel contaminated surface or soil water
into the groundwater.

Abandoned Well Condition

#=17) Percent
filled with concrete 33%
open/not sealed 20%
sealed well cap 20%
other 13%
filled with sand/soil 7%
don’t know 7%

In the Lake Mendota Watershed, of the 17
abandonded wells four are not sealed, while one
respondentindicated they did notknowthe condition
of abandoned wells on theirfarmstead. Before an
abandoned well is filled or capped, the pump,
associated piping, undergroundliner pipe, or other
obstacles must be removed from the well. Filling
material can be used, but it is best to consult a
professional well driller, the Wisconsin Geological
and Natural History Survey or the State Department
of Natural Resources.
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