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Dear “Fellow Texans,” 

As agriculture is subject to mounting environmental pressures, the Texas State Soil and Water Con-
servation Board (TSSWCB) is addressing this challenge by working with producers through its vast 
network of local soil and water conservation districts, and by educating urban citizens on the water 
quality improvement efforts that are taking place on rural land. It is important that urban residents 
and those unfamiliar with farming gain insight into the problems farmers face and the steps they 
are taking to help make Texas a cleaner, healthier place to live. Steps to protect water quality and 
natural resources on agricultural lands begins at the producer-level. While the outcomes of environ-
mental stewardship are far reaching, they often go unnoticed. For example, flood control structures, 
and pesticide and sediment control issues all have serious implications for urban water supplies, yet 
the general public often does not have an understanding of how these practices can impact the qual-
ity of their drinking water. 

This manual presents some of the best management practices (BMPs) that are available for produc-
ers to implement in order to be better stewards of the land. I hope that you find this material useful 
and that it aids your understanding of natural resource issues in Texas. Through effective commu-
nication and cooperation with landowners and/or producers, soil and water conservation districts, 
state and federal agencies, the Texas Legislature, and the general public, the TSSWCB looks for-
ward to addressing the State’s most pressing natural resource concerns. The Texas State Soil and 
Water Conservation Board challenges you to become involved in doing your part to protect the 
future of the great State of Texas.

Sincerely,

Rex Isom

TSSWCB Executive Director

Cover intro-3.indd 12/23/2004, 11:05 AM3



iv

Front TOC.indd 12/23/2004, 11:05 AM4



v

Table of Contents

Introduction................................................................................................. vi

Chapter 1 Animal Feeding Operations........................................................ 2
Dairy Essential Practices............................................................................................. 3

Nutrient Management.......................................................................................................... 4
Waste Utilization................................................................................................................. 5

Poultry Essential Practices.......................................................................................... 6
Nutrient Management.......................................................................................................... 7
Waste Utilization................................................................................................................. 8
Animal Mortality Facility.................................................................................................... 9
Composting Facility............................................................................................................ 10
Waste Storage Facility......................................................................................................... 11

Chapter 2 Irrigated Cropland Essential Practices........................................ 12
Irrigation System Microirrigation....................................................................................... 13
Irrigation System Sprinkler................................................................................................. 14
Irrigation System—Surface and Subsurface....................................................................... 15
Irrigation Water Management.............................................................................................. 16
Irrigation Land Leveling...................................................................................................... 17

Chapter 3 Dry Land Cropland Essential Practices...................................... 18
Conservation Crop Rotation................................................................................................ 19
Residue Management.......................................................................................................... 20
Nutrient Management.......................................................................................................... 21
Pest Management................................................................................................................ 22
Field Borders....................................................................................................................... 23
Grassed Waterways............................................................................................................. 24
Filter Strips.......................................................................................................................... 25
Terraces............................................................................................................................... 26

Chapter 4 Pasture and Hayland Essential Practices.................................... 28
Prescribed Grazing.............................................................................................................. 29
Forage Harvest Management............................................................................................... 30
Nutrient Management.......................................................................................................... 31
Pest Management................................................................................................................ 32

Chapter 5 Other On-Farm Conservation Practices...................................... 34
Pasture and Hayland Planting.............................................................................................. 35
Brush Management............................................................................................................. 36
Pond..................................................................................................................................... 37
Fence................................................................................................................................... 38
Range Planting.................................................................................................................... 39
Watering Facility................................................................................................................. 40
Deep Tillage........................................................................................................................ 41
Critical Area Planting.......................................................................................................... 42
Grade Stabilization Structure.............................................................................................. 43

Appendix I................................................................................................... 44

Front TOC.indd 12/23/2004, 11:05 AM5



vi

Rural America is changing rapidly in the 
21st century as urban residents migrate to the 
countryside in search of open space, fresh air, 
increased recreational opportunities and, in 
general, a less stressful, more relaxed lifestyle 
(Libby, 2001). Rural living is easier and more 
convenient today than at any time in our 
nation’s history. Federal highway expansion 
brings the countryside closer, sewer and water 
systems make rural living more manageable, 
and the Internet, digital satellite, and other 
state-of-the-art technologies facilitate com-
munication at the touch of a button (Libby, 
2001). Not surprisingly, however, the new face 
of rural America has also created tension at 
the rural-urban fringe. Recently constructed 
homes and businesses inevitably increase 
contact between new residents and traditional 
rural land uses such as agriculture and for-
estry.

Few will dispute that agricultural produc-
tion provides one of America’s biggest water 
quality challenges in the 21st century (Libby, 

2001). While agricultural operations are not 
necessarily major polluters, point sources of 
pollution have largely been addressed, leav-
ing agriculture, forestry, and other non-point 
sources as a primary barrier to achieving 
water quality objectives (Libby, 2001). Ag-
ricultural operations, particularly those near 
the rural-urban interface, are the focus of an 
environmental spotlight. Many agricultural 
operations are highly visible, and today more 
than ever, their link to water quality is some-
thing easily understood by a more informed 
and knowledgeable citizenry.

The Texas State Soil and Water Conserva-
tion Board (TSSWCB) has assembled this 
comprehensive collection of conservation 
practices, or best management practices 
(BMPs), to assist landowners and/or produc-
ers in preventing nonpoint source pollution. 
While TSSWCB has traditionally focused 
on agriculture and other rural land uses, it 
administers or shares responsibility for a 
number of natural resource and water qual-
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TSSWCB

ity programs that enhance the quality of life for 
all Texans. The practices found in this handbook 
benefit agricultural producers, rural residents, 
transplanted urban residents, and city dwellers 
alike by protecting surface and groundwater qual-

ity in the State of Texas. 

A Look at the Texas State Soil 
and Water Conservation Board

From its headquarters in Temple, TSSWCB is 
actively involved in a number of programs de-

While the Brush Control Program 
addresses an important natural resource 
concern, the conservation practices 
outlined in this handbook are specifi-
cally designed to address a separate, yet 
equally important issue—the protection 
and enhancement of surface and ground-
water quality. The TSSWCB plays a vital 
role in several programs that have a direct 

impact on water quality, most notably:

• The Water Quality Management 
Plan Program

• The Clean Water Act Section 319 
Grant Program

• The Total Maximum Daily Load 
Program

signed to protect and enhance the state’s natural 
resources—from prevention of soil erosion, to 
coastal management, to wildlife conservation, to 
landowner education, and many others. As one 
example, the TSSWCB’s Brush Control Program 
was designed to enhance water availability by 
removing the water depleting brush and trees that 
have invaded the state’s grazing land. The TSSW-
CB achieves this objective by developing manage-
ment strategies for designated areas where brush 
control is most needed. Since 1985, TSSWCB has 
worked closely with state and federal agencies to 
effectively implement this program.

The Water Quality 
Management Plan 
Program

In 1993, the Texas Legislature passed 
Senate Bill 503, which made TSSWCB 
the lead agency for activities designed 
to abate agricultural and silvicultural 
nonpoint source pollution. The legislation 
also directed the TSSWCB to develop 
and implement Water Quality Manage-
ment Plans (WQMPs). The TSSWCB 
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performs this function in coordination with the 
state’s 217 local soil and water conservation 
districts (SWCDs), which are political subdivi-
sions of the state. Board members are selected 
by agricultural landowners in local elections. 
The districts generally reflect county boundar-
ies but, in some cases, may follow river basin 
or watershed boundaries. The local SWCD’s 
administer the WQMP program at the lo-
cal level. They work with landowners and/or 
producers to implement conservation practices 
on their land. To contact your local SWCD for 
information on assistance refer to Appendix I.

A WQMP is a site-specific conservation 
plan developed and approved by SWCDs for 
agricultural and silvicultural lands. Its purpose 
is to achieve a level of pollution prevention 

or abatement that is consistent with state 
water quality standards. The requirements 
contained in a WQMP are based on criteria 
outlined in the Field Office Technical Guide, 
a publication of the U.S. Department of 
Agriculture’s Natural Resources Conserva-

tion Service.

Water Quality Management Plans can be 
particularly useful in addressing animal 
feeding operations, such as unpermitted 
dairy facilities. WQMPs are developed with 
practices that individually, or in combination 
with others, properly manage animal waste 
and waste application. WQMPs can also 
include sub-components for irrigation water 
and erosion control and are flexible enough 
to cater to a wide range of operating systems. 

u

u

u

u

u

�
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�� Headquarters
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Since the program began in 1993, TSSWCB 
has certified the technical adequacy of more than 
8,400 WQMPs.

The Clean Water Act Section 
319 Grant Program

Recognizing the need for greater federal leader-
ship to help focus State and local nonpoint source 
efforts, Congress amended the CWA in 1987 to 
enact the section 319 nonpoint source manage-
ment program. Section 319 established a grant 
that Congress awards annually to the U.S. Envi-
ronmental Protection Agency (EPA), which then 
allocates the funds among states to implement 
activities to achieve CWA goals. In Texas, section 
319 grant funds are divided between TSSWCB 
and the Texas Commission on Environmental 
Quality (TCEQ). These agencies are responsible 

for maintaining a statewide management 
program that satisfies section 319 require-
ments.

The TSSWCB reviews section 319 grant 
proposals to ensure funds are directed to 
the most effective, high quality nonpoint 
source projects. The agency ultimately 
awards grants in support of a wide variety 
of activities including technical assistance, 
education and training, technology transfer, 
demonstration projects, watershed plan-
ning activities, and monitoring to assess the 
progress of nonpoint source programs. Sec-
tion 319 grant funds are also used to devel-
op Total Maximum Daily Loads (TMDLs) 
and to implement management practices 
that support restoration goals established in 
TMDLs.

The section 319 program has successfully 
addressed a variety of nonpoint source 
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challenges. For example, the TSSWCB has 
helped implement BMPs that address non-
point source pollution from forestry activities, 
through voluntary participation of local forest-
ers, landowners, and silvicultural contractors. 
Educational efforts have reached approximate-
ly 20,000 people and evaluations show an 88 
percent BMP implementation compliance rate 
(EPA, 2003). Overall, forestry BMPs have re-
duced stream sedimentation by approximately 
40 percent (EPA, 2003).

The Total Maximum Daily 
Load Program

The Total Maximum Daily Load program 
was created by section 303(d) of the CWA, 
the same piece of legislation that created the 
National Pollutant Discharge Elimination Sys-
tem (NPDES), which has been so effective in 
curbing point source pollution. Section 303(d) 
requires states to:

• Identify waters that are and will remain 
polluted (water quality standards not 
achieved) after the application of technol-
ogy based activities associated with point 
sources.

• Prioritize the waters, taking into account 
the severity of their pollution.

• Establish total maximum daily loads for 
the waters at levels necessary to meet ap-
plicable water quality standards.

Stated simply, a TMDL is a calculation of the 
maximum amount of a pollutant that a water 
body can receive and still meet water quality 
standards. Thus, a TMDL specifies the amount 
of a particular pollutant that may be present in 
the impaired water body, allocates allowable 
pollutant loads among sources, and provides 

the basis for attaining and maintaining water 
quality standards.

In Texas, responsibility for TMDLs is 
shared between the TSSWCB and the Texas 
Commission on Environmental Quality 
(TCEQ). Although, in general, TCEQ is the 
lead agency for protecting water quality, it 
shares responsibility for managing nonpoint 
source pollution with TSSWCB, the lead 
agency for nonpoint source pollution related 
to agricultural and silvicultural activities. 
Accordingly, TMDLs for water bodies im-
paired by agricultural or silvicultural non-
point source pollution must be coordinated 
between TCEQ and TSSWCB. 

The TSSWCB is currently involved in 
the development and implementation of a 
number of TMDLs for water bodies that are 
impaired, at least in part, by agricultural 
activities. These TMDLs, which primarily 
address dissolved oxygen, nutrients, bacte-
ria, Atrazine, and salinity, are implemented 
using CWA section 319 grant funds and state 
WQMP program funds.

Final Thoughts

As described above, the TSSWCB is 
responsible for a number of natural resource 
and water quality programs. Although these 
programs primarily target rural farmers and 
ranchers, the results of TSSWCB activities 
benefit all Texans by protecting urban drink-
ing water supplies and enhancing the qual-
ity of outdoor recreational activities. Flood 
control structures, for example, protect heav-
ily populated areas from flood damage and 
prevent the build up of sediment, while best 
management practices and WQMPs prevent 
pesticides, nutrients, and other pollutants 
from impairing the state’s waters.
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A TMDL for Atrazine in the Aquilla Reservoir 
is one of many projects considered a TSSWCB 
success story. Atrazine, a possible human carcino-
gen, is a pre-emergent primarily used to eradicate 
broadleaf and grassy weeds in corn and sorghum. 
Since it went on the market in 1958 it has become 
the most widely used herbicide in the U.S. Al-
though classified as a restricted use product due 
to its potential for groundwater contamination, 
Atrazine is commonly found in home and garden 
products, making it not only an agricultural issue, 
but an urban issue as well.

In 1998, the Aquilla Reservoir was listed as 
impaired for Atrazine on the Texas section 303(d) 
list. The TSSWCB and TCEQ prepared a TMDL 
and corresponding implementation plan, which 
were approved by EPA. Working in coopera-
tion with an assortment of federal, state, and 
local stakeholders, TSSWCB encouraged the 
implementation of BMPs to reduce sediment and 
pesticide runoff from corn and sorghum fields. 
These efforts, and others, resulted in a 60 percent 
reduction of Atrazine in the Aquilla Reservoir, to 
levels lower than those required for treated drink-
ing water.

With its many successes, TSSWCB 
understands the challenge of ensuring 
agricultural lands maintain their capabil-
ity to produce food and fiber for future 
generations, while at the same time pro-
tecting water quality. Because of changes 
in land use, ownership, technology, and 
population growth, there continues to 
be a critical need for TSSWCB soil and 
water conservation programs. Texas has a 
finite number of productive acres, which 
places increased demands on agricultural 
lands. More than ever, farmers and ranch-
ers face complex decisions regarding land 
use and land management. The TSSWCB 
believes this handbook can serve as a tool 
to help landowners make informed deci-
sions regarding the protection of land and 
water resources.

References:
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Section 319 Nonpoint Source Success Stories. 
http: www.epa.gov/owow/nps/Success319/
TX.html.

Libby, Lawrence W. 2001. Policy Issues and 
Options at the Rural-Urban Interface: A National 
Perspective. Southern Perspectives 5:1, pp. 12-15.

Front TOC.indd 12/23/2004, 11:05 AM11



1

Water Quality Best Management 
Practices

Clean water does not hap-
pen by itself and it is the 
Texas State Soil and Wa-
ter Conservation Board’s 
(TSSWCB) intent to offer as 
much support as possible to 
make sure that Texas waters 
stay beautiful and healthy 
for years to come.
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Chapter 1:
Animal Feeding 
Operations

Dairy Essential Practices

• Nutrient Management 
• Waste Utilization

Poultry Essential Practices

• Nutrient Management
• Waste Utilization
• Animal Mortality Facility
• Composting Facility
• Waste Storage Facility
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Dairy Essential Practices
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Nutrient Management

Definition:

This practice involves managing the 
amount, placement, and timing of plant 
nutrients to obtain optimum yields and 
minimize the risk of surface and ground-
water pollution.

Benefits of Practice:

This practice may be applied as part of 
a resource management system to ac-
complish one or more of the following 
purposes:

• To supply plant nutrients for the opti-
mum forage and crop yields

• Provide nutrients to quickly 
obtain and maintain adequate 
vegetation for conservation 
cover, critical areas, grassed 
waterways, vegetative buffers, 
or wildlife habitat

• Minimize entry of nutrients to 
surface and ground water

• To maintain or improve chemi-
cal and biological conditions of 
the soil

Where Practice Applies:
• On land where plant nutrients 

are applied
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Waste Utilization

Definition:

Applying agricultural waste or other 
waste on the land in an environmentally 
acceptable manner while maintaining 
or improving the natural resources.

Benefits of Practice:
• Protect water quality
• Provide fertility for crop, forage, 

fiber production and forest products
• Improve or maintain soil structure

Where Practice Applies:
• Where agricultural wastes includ-

ing animal manure and contami-
nated water from livestock and 
poultry operations; and agricultur-
al processing residues are gener-
ated, and/or utilized

BMPS.indd 12/23/2004, 11:06 AM5
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Poultry Essential Practices
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Nutrient Management

Definition:

This practice involves managing the 
amount, placement, and timing of plant 
nutrients to obtain optimum yields 
and minimize the risk of surface and 
groundwater pollution.

Benefits of Practice:

This practice may be applied as part of 
a resource management system to ac-
complish one or more of the following 
purposes:

• To supply plant nutrients for the 
optimum forage and crop yields

• Provide nutrients to quickly ob-
tain and maintain adequate veg-
etation for conservation cover, 
critical areas, grassed waterways, 
vegetative buffers, or wildlife 
habitat

• Minimize entry of nutrients to 
surface and groundwater

• To maintain or improve chemical 
and biological conditions of the 
soil

Where Practice Applies:
• On land where plant nutrients are 

applied
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Waste Utilization

Definition:

Applying agricultural waste or other 
waste on the land in an environmentally 
acceptable manner while maintaining or 
improving the natural resources.

Benefits of Practice:
• Protect water quality
• Provide fertility for crop, forage, fiber 

production and forest products
• Improve or maintain soil structure

Where Practice Applies:
• Where agricultural wastes in-

cluding animal manure and 
contaminated water from live-
stock and poultry operations; and 
agricultural processing residues 
are generated, and/or utilized
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Animal Mortality Facility

Definition:

An on-farm facility for treatment or 
disposal of livestock and poultry car-
casses.

Benefits of Practice:

This practice may be applied as part 
of a conservation management system 
to support one or more of the following 
purposes:

• Decrease non-point source pollu-
tion of surface and groundwater 
resources

• Reduce the impact of odors that 
result from improperly handled 

animal mortality
• Decrease the likelihood of the 

spread of disease or other patho-
gens that result from the inter-
action of animal mortality and 
predators

• To provide contingencies for 
normal and catastrophic mortality 
events

Where Practice Applies:
• Where animal carcass treatment 

or disposal must be considered as 
a component of a waste manage-
ment system for livestock or poul-
try operations

• In areas where on-farm carcass 
treatment and disposal are per-
mitted by federal, state, and local 
laws, rules, and regulations

Freezer

Incinerator
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Composting Facility

Definition:

A composting facility is installed for 
biological stabilization of waste organic 
material.

Benefits of Practice:
• To reduce the pollution potential of 

organic agricultural wastes to surface 
and groundwater

Where Practice Applies:
• Organic waste material is gen-

erated by agricultural produc-
tion or processing

• A composting facility is a com-
ponent of a planned agricultur-
al waste management system

• A composting facility can be 
constructed, operated, and 
maintained without polluting 
air and/or water resources
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Waste Storage Facility

Definition:

A waste storage facility is a waste 
impoundment made by constructing an 
embankment, excavating a pit or dug-
out, or by fabricating a structure.

Benefits of Practice:
• To temporarily store wastes such as 

manure, wastewater, and contami-
nated runoff as a storage function 
component of an agricultural waste 
management system

Where Practice Applies:
• Where the storage facility is a 

component of a planned agricul-
tural waste management system

• Where temporary storage is 
needed for organic wastes gener-
ated by agricultural production or 
processing

• Where the storage facility can be 
constructed, operated, and main-
tained without polluting air or 
water resources
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Chapter 2:

Irrigated Cropland Essential 
Practices

• Irrigation System Microirrigation
• Irrigation System Sprinkler
• Irrigation System—Surface and 

Subsurface
• Irrigation Water Management
• Irrigation Land Leveling

C
h

a
p

te
r 2

 
Irrig

a
te

d
 C

ro
p

la
n

d
 E

sse
n

tia
l P

ra
ctice

s

BMPS.indd 12/23/2004, 11:07 AM12



13

Irrigation System Microirrigation

Definition:

A trickle system is a planned system 
in which all necessary components 
have been installed for efficient ap-
plication of irrigation water directly to 
the root zone of the plants by means of 
emitters, orifices, or porous tubing.

Benefits of Practice:

This practice may be applied as part 
of a conservation management system 
to support one or more of the following 
purposes:

• To efficiently and uniformly apply 
irrigation water and maintain soil 
moisture for optimum plant growth

• To apply chemicals

Where Practice Applies:
• On sites where the soils and 

topography are suitable for ir-
rigation, proposed plants, and 
where a microirrigation system 
has been determined to be the 
most desirable method of ir-
rigation

• To orchard and row crops, 
windbreaks, greenhouse crops, 
and residential and commercial 
landscape systems 

• On steep slopes where other 
methods would cause excessive 
erosion or on areas where other 
application devices interfere 
with cultural operations
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Definition:

An irrigation system in which all neces-
sary equipment and facilities are installed 
for efficiently applying water by means of 
nozzles operated under pressure.

Benefits of Practice:

This practice may be applied as part of 
a conservation management system to 
achieve one or more of the following:

• Efficiently and uniformly apply irri-
gation water to maintain adequate soil 
moisture for optimum plant growth 
without causing excessive water loss, 
erosion, or water quality impairment

• For climate control and/or modifica-
tion

• Apply chemicals, nutrients, and/
or wastewater

• Reduction in particulate matter 
emissions to improve air quality

Where Practice Applies:
• Suited to most crops, irrigable 

lands, and climate conditions 
where irrigated agriculture is fea-
sible. Areas must be suitable for 
irrigation with water of suitable 
quality for the purpose intended

• To the planning and design of 
sprinkler systems for irrigation 
water and/or wastewater applica-
tion, chemical application, cli-
mate control and/or modification, 
and particular matter emission 
control 

Irrigation System Sprinkler
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Irrigation System—Surface and 
Subsurface

Definition:

A system in which all necessary water-
control structures have been installed 
for the efficient distribution of water by 
surface means, such as furrows, bor-
ders, contour levees, or contour ditches, 
or by subsurface means.

Benefits of Practice:

This practice is applied as part of a 
conservation management system to 
achieve one or more of the following:

• Efficiently convey and distribute 
irrigation water to the surface point 
of application without causing ex-
cessive water loss, erosion, or water 
quality impairment

• Efficiently convey and distribute 

irrigation water to the subsurface 
point of application without caus-
ing excessive water loss or water 
quality impairment

• Apply chemicals and/or nutrients 
as part of an irrigation system

Where Practice Applies:
• To the planning and design of an 

irrigation water distribution sys-
tem or a chemical and/or nutrient 
application system

• Areas must be suitable for irriga-
tion with water of suitable quality 
for the purpose intended 

• Water supplies must be sufficient 
in quantity and quality to make 
irrigation practical for the crops 
to be grown and the application 
methods to be used
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Irrigation Water Management

Definition:

Irrigation water management is the pro-
cess of determining and controlling the 
volume, frequency, and application rate 
of irrigation water in a planned, efficient 
manner.

Benefits of Practice:

Irrigation water management is applied as 
part of a conservation management system 
to support one or more of the following:

• Manage soil moisture to promote de-
sired crop response

• Optimize use of available water sup-
plies

• Minimize irrigation induced 
soil erosion

• Decrease non-point source pol-
lution of surface and ground-
water resources

• Manage salts in the crop root 
zone

• Manage air, soil, or plant mi-
cro-climate

Where Practice Applies:
• To all irrigated lands
• Where site conditions (soil, 

slope, crop  grown, climate, 
water quantity and quality, etc) 
must be available and capable 
of applying water to meet the 
intended purpose(s)

BMPS.indd 12/23/2004, 11:07 AM16



17

Irrigation Land Leveling

Definition:

Reshaping the surface of land to be 
irrigated to planned grades.

Benefits of Practice:
• To permit uniform and efficient ap-

plication of irrigation water to the 
leveled land

Where Practice Applies:

• To leveling irrigated land based on 
a detailed engineering survey, design, 
and layout
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Chapter 3:

Dry Land Cropland Essential 
Practices

• Conservation Crop Rotation
• Residue Management
• Nutrient Management 
• Pest Management 

Other Practices

• Contour Buffer Strips
• Field Borders
• Grassed Waterways
• Filter Strips
• Terraces
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Conservation Crop Rotation

Definition:

This practice means growing various 
crops on the same piece of land in a 
planned sequence. This sequence may 
involve growing high residue producing 
crops such as corn or wheat in rotation 
with low residue crops such as veg-
etables or soybeans. The rotation may 
also involve growing forage crops in 
rotation with various field crops.

Benefits of Practice:

This practice may be applied as part of 
a conservation management system to 
support one or more of the following:

• Reduce sheet and rill erosion
• Reduce soil erosion from wind

• Maintain or improve soil organic 
matter content, soil tilth, and soil 
condition

• Manage the balance of plant nu-
trients

• Improve water use efficiency
• Manage plant pests (weeds, in-

sects, and diseases)
• Provide food for domestic live-

stock
• Provide food and cover for wild-

life

Where Practice Applies:

• To all land where crops are grown
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Residue Management

Definition:

This practice is managing to leave pro-
tective amounts of crop residue on the 
soils surface during a prescribed time of 
the year, by delaying primary tillage or 
seedbed preparation until immediately 
prior to planting time.

Benefits of Practice:
• Reduce sheet and rill erosion
• Reduce soil erosion from wind
• Reduce off-site transport of sedi-

ment, nutrients, or pesticides
• Manage snow to increase plant 

available moisture
• Provide food and escape cover for 

wildlife

Where Practice Applies:
• To all cropland and other land 

where crops are grown
• When seasonal residue man-

agement is used—seasonal 
residue management includes 
managing residues of annual 
crops from harvest until the 
residue is:

—buried by tillage for seed-
bed preparation

—removed by grazing, or
—mechanically removed

• In the management of residues 
from biennial or perennial seed 
crops from the time of seed 
harvest until regrowth begins 
next season
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Nutrient Management

Definition:

This practice involves managing the 
amount, placement, and timing of plant 
nutrients to obtain optimum yields 
and minimize the risk of surface and 
groundwater pollution.

Benefits of Practice:

This practice may be applied as part of 
a resource management system to ac-
complish one or more of the following 
purposes:

• To supply plant nutrients for the 
optimum forage and crop yields

• Provide nutrients to quickly obtain 

and maintain adequate vegetation 
for conservation cover, critical ar-
eas, grassed waterways, vegetative 
buffers, or wildlife habitat

• Minimize entry of nutrients to 
surface and groundwater

• To maintain or improve chemical 
and biological conditions of the 
soil

Where Practice Applies:
• On land where plant nutrients are 

applied
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Pest Management

Definition:

Managing weeds, insects, and diseases 
to reduce adverse effects on plant growth, 
crop production, and natural resources.

Benefits of Practice:

This practice is applied as part of a 
Resource Management System (RMS) 
to support one or more of the following 
purposes:

• Enhance quantity and quality of com-
modities

• Minimize negative impacts of 
pest control on soil resources, 
water resources, air resources, 
plant resources, animal resources 
and/or humans

Where Practice Applies:
• Wherever pests will be managed
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Field Borders

Definition:

A strip of permanent vegetation estab-
lished at the edge or around the perim-
eter of a field.

Benefits of Practice:
• Reduce erosion from wind and 

water
• Soil and water quality protection
• Management of harmful insect 

populations
• Provide wildlife food and cover
• Provide linkage to other buffer 

practices, square irregular and 
odd areas, and protect equipment 
travel areas

Where Practice Applies:
• At the edges of cropland fields 
• To connect other buffer practices 

within the field
• To recreation land or other land 

uses where agronomic crops are 
grown
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Grassed Waterways

Definition:

A natural or constructed channel that is 
shaped or graded to required dimensions 
and established with suitable vegetation.

Benefits of Practice:

This practice may be applied as part 
of a conservation management system 
to support one or more of the following 
purposes:

• To convey runoff from terraces, diver-
sions, or other water concentrations 
without causing erosion or flooding

• To reduce gully erosion
• To protect/improve water quality

Where Practice Applies:
• In areas where added water con-

veyance capacity and vegetative 
protection are needed to control 
erosion resulting from concen-
trated runoff, and where such 
control can be achieved by using 
this practice alone or in combi-
nation with other conservation 
practices
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Filter Strips

Definition:

A filter strip is an area of vegetation 
established for the purpose of removing 
sediment, organic material, and other 
pollutants from runoff and wastewater.

Benefits of Practice:
• To reduce sediment, particulate 

organics, and sediment absorbed 
contaminant loading in runoff

• To reduce dissolved contaminant 
loading in runoff

• To reduce sediment, particulate 
organics, and sediment absorbed 
contaminant loading in surface ir-
rigation tailwater

• To reduce pathogen loading in 
runoff

• To reduce dissolved contami-
nant and particular loading 
from an animal feeding op-
eration (AFO) feedlot

• For treatment of runoff as 
part of an animal waste man-
agement system

• To restore, create, or enhance 
herbaceous habitat for wildlife 
and beneficial insects

• To maintain or enhance wa-
tershed functions and values

Where Practice Applies:
• In areas situated below crop-

land, grazing land, or distrib-
uted land (including forest 
land)

• Where sediment, particulate 
organic matter and/or dis-
solved contaminants may 
leave these areas and are en-
tering environmentally sensi-
tive areas

• In areas where permanent 
vegetative establishment is 
needed to enhance wildlife 
and beneficial insects, or 
maintain or enhance water-
shed function
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Terraces

Definition:

An earth embankment, a channel, or a 
combination ridge and channel constructed 
across the slope.

Benefits of Practice:
• Reduce slope length
• Reduce erosion
• Reduce sediment content in runoff 

water
• Improve water quality
• Intercept and conduct surface runoff at 

a nonerosive velocity to a stable outlet
• Retain runoff for moisture conserva-

tion
• Prevent gully development

• Reform the land surface
• Improve farmability
• Reduce flooding

Where Practice Applies:
• In areas where water erosion 

is a problem and there is a 
need to conserve water

• The soils and topography 
are such that terraces can be 
constructed and farmed with 
reasonable effort

• A suitable outlet can be pro-
vided

• Runoff and sediment can 
damage land and/or impair 
water quality
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Chapter 4:

Pasture and Hayland Essential 
Practices

• Prescribed Grazing
• Forage Harvest Management
• Nutrient Management
• Pest Management
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Prescribed Grazing

Definition:

Managing the controlled harvest of 
vegetation with grazing animals.

Benefits of Practice:

This practice may be applied as part 
of a conservation management system 
to accomplish one or more of the fol-
lowing purposes:

• Improve or maintain the health and 
vigor of plant communities

• Improve or maintain quantity 
and quality of forage for livestock 
health and productivity

• Improve or maintain water quality 
and quantity

• Reduce accelerated soil erosion, 
and maintain or improve soil 
condition

• Improve or maintain the quantity 
and quality of food and/or cover 
available for wildlife

• Promote economic stability 
through grazing land sustainabil-
ity

Where Practice Applies:
• To all lands where grazing ani-

mals are managed
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Forage Harvest Management

Definition:

The timely cutting and removal of for-
ages from the field as hay, green-chop, or 
ensilage.

Benefits of Practice:
• Optimize the economic yield of forage 

at the desired quality and quantity
• Promote vigorous plant regrowth
• Maintain stand life for the desired 

time period
• Maintain desired species composition 

of the stand

• Use forage plant biomass as a 
nutrient uptake tool

• Control insects, diseases, and 
weeds

• Maintain and/or improve wild-
life habitat

Where Practice Applies:
• To all land uses where machine 

harvested forage crops are 
grown
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Nutrient Management

Definition:

This practice involves managing the 
amount, placement, and timing of plant 
nutrients to obtain optimum yields 
and minimize the risk of surface and 
groundwater pollution.

Benefits of Practice:

This practice may be applied as part of 
a resource management system to ac-
complish one or more of the following 
purposes:

• To supply plant nutrients for the 
optimum forage and crop yields

• Provide nutrients to quickly ob-
tain and maintain adequate veg-
etation for conservation cover, 
critical areas, grassed waterways, 
vegetative buffers, or wildlife 
habitat

• Minimize entry of nutrients to 
surface and groundwater

• To maintain or improve chemical 
and biological conditions of the 
soil

Where Practice Applies:
• On land where plant nutrients are 

applied
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Pest Management

Definition:

Managing weeds, insects, and diseases 
to reduce adverse effects on plant growth, 
crop production, and natural resources.

Benefits of Practice:

This practice is applied as part of a 
Resource Management System (RMS) 
to support one or more of the following 
purposes:

• Enhance quantity and quality of com-
modities

• Minimize negative impacts of pest 
control on soil resources, water re-
sources, air resources, plant resources, 
animal resources and/or humans

Where Practice Applies:
• Wherever pests will be man-

aged
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Other On-Farm Conservation 
Practices

• Pasture and Hayland Planting
• Brush Management
• Pond
• Fence
• Range Planting
• Watering Facility
• Deep Tillage
• Critical Planting Area
• Grade Stabilization Structure
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Pasture and Hayland Planting

Definition:

Establishing native or introduced for-
age species.

Benefits of Practice:

This practice may be applied as part of 
a resource management system to ac-
complish one or more of the following 
purposes:

• Establish adapted and compatible 
species, varieties, or cultivars

• Improve or maintain livestock nu-
trition and/or health

• Balance forage demand during 
periods of low forage production

• Reduce soil erosion and improve 
water quality

Where Practice Applies:
• On crop, hay, pasture, and other 

agricultural lands where forage 
production is feasible and desired
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Brush Management

Definition:

Removal, reduction, or manipulation of 
non-herbaceous plants.

Benefits of Practice:

This practice may be applied as part of 
a resource management system to ac-
complish one or more of the following 
purposes:

• Restore natural plant community bal-
ance

• Create the desired plant community
• Reduce competition for space, mois-

ture, and sunlight between desired and 
unwanted plants

• Manage noxious woody plants
• Restore desired vegetative cover to 

protect soils, control erosion, reduce 

sediment, improve water qual-
ity, and enhance stream flow

• Maintain or enhance wildlife 
habitat including that associ-
ated with threatened and en-
dangered species

• Improve forage accessibility, 
quality, and quantity for live-
stock

• Protect life and property from 
wildfire hazards

• Improve visibility and access 
for handling livestock

Where Practice Applies:
• On rangeland, native or natu-

ralized pasture, and pasture 
and haylands where removal or 
reduction of excessive woody 
(non-herbaceous) plants is 
desired
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Pond

Definition:

A water impoundment made by con-
structing a dam, an embankment, or by 
excavating a pit or dugout.

Benefits of Practice:
• To provide water for livestock, 

fish and wildlife, recreation, fire 
control, crop and orchard spray-
ing, and other related uses, and to 
maintain or improve water quality

Where Practice Applies:
• Site conditions shall be such that 

runoff from the design storm can 
be safely passed through (1) a 
natural or constructed auxillary 
spillway, (2) a combination of a 
prinicipal spillway and an auxil-
lary spillway, or (3) a principal 
spillway.
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Fence

Definition:

A constructed barrier to livestock, wild-
life, or people.

Benefits of Practice:
• May be applied as part of a conser-

vation management system to facili-
tate the application of conservation 
practices that treat the soil, water, air, 
plant, animal, and human resource 
concern

Where Practice Applies:
• On any area where livestock 

and/or wildlife control is needed
• Where access to people is to be 

regulated 

 Note: Fences are not needed where 
natural barriers will serve the pur-

pose.
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Range Planting

Definition:

Establishing adapted plants by seeding 
on native grazing land (does not include 
pasture and hayland planting).

Benefits of Practice:
• Prevent excessive soil and water 

loss and improve water quality
• Produce more forage for livestock
• Improve the visual quality of range-

land

• Provide or improve forage, 
browse, or cover for wildlife

• Restore historic plant communi-
ties

Where Practice Applies:
• On land where the planned use is 

rangeland, native pasture, grazable 
forest, and grazed wildlife land
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Watering Facility

Definition:

A device (tank, trough, or other wa-
tertight container) for providing animal 
access to water.

Benefits of Practice:

To provide watering facilities for live-
stock and/or wildlife at selected locations 
in order to:

• Protect and enhance vegetative cover 
through proper distribution of grazing

• Provide erosion control 
through better grassland man-
agement; or

• Protect streams, ponds and 
water supplies from contami-
nation by providing alternative 
access to water

Where Practice Applies:
• To all land uses where there 

is a need for new or improved 
watering facilities
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Deep Tillage

Definition:

Performing tillage operations below 
the normal tillage depth to modify the 
physical or chemical properties of soil.

Benefits of Practice:

This practice may be applied as part of 
a resource management system to ac-
complish one or more of the following 
purposes:

• Fracture restrictive soil layers
• Bury or mix soil deposits from 

wind or water erosion or flood over-
wash

• Reduce concentration of soil con-
taminants, which inhibit plant 
growth

Where Practice Applies:
• To land having adverse soil condi-

tions which inhibit plant growth, 
such as compacted layers formed 
by field operations, restrictive lay-
ers such as claypans, overwash or 
deposits from wind and water ero-
sion or flooding, or contaminants 
in the root zone

• To tillage operations commonly 
referred to as deep plowing, sub-
soiling, ripping, or row-till, per-
formed from time to time below 
the normal tillage depth
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Critical Area Planting

Definition:

Establishing permanent vegetation on 
sites that have or are expected to have 
high erosion rates, and on sites that 
have physical, chemical or biological 
conditions that prevent the establish-
ment of vegetation with normal prac-
tices.

Benefits of Practice:
• Stabilize areas with existing or 

expected high rates of soil erosion 
by water

• Stabilize areas with existing or 
expected high rates of soil erosion 
by wind

• Restore degraded sites that can-
not be stabilized through normal 
methods

Where Practice Applies:
• On areas with existing or ex-

pected high rates of erosion or 
degraded sites that usually cannot 
be stabilized by ordinary conser-
vation treatment and/or manage-
ment, and if left untreated, could 
be severely damaged by erosion 
or sedimentation or could cause 
significant off-site damage

Before

After
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Grade Stabilization Structure

Definition:

A structure used to control the grade 
and head cutting in natural or artificial 
channels.

Benefits of Practice:
• To stabilize the grade and control 

erosion in natural or artificial chan-
nels

• To prevent the formation or ad-
vance of gullies

• To enhance environmental quality 
and reduce pollution hazards

Where Practice Applies:
• In areas where the concentration 

and flow velocity of water require 
structures to stabilize the grade in 
channels or to control gully ero-
sion
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