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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,

faZ

Rex Isom
TSSWCB Executive Director
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Introduction

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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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-

ol Soil

Water

N\

® [ ]

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:

e The Water Quality Management
Plan Program

e The Clean Water Act Section 319
Grant Program

e The Total Maximum Daily Load
Program

\

SSWC

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.

Front TOC.indd 7

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

@ 12/23/2004, 11:05 AM
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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

[ T

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.

[ &

e
=

SWCD's by Zone

€ Regional offices

* 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

T ‘ Front TOC.indd 9

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

@ 12/23/2004, 11:05 AM



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:

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

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

e 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

10 @
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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.

12/23/2004, 11:05 AM



Front TOC.indd

Bl aeEE

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:

Environmental Protection Agency (EPA). 2003.
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.
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Water Quality Best Management

Practices

o et T e

Clean water does not hap-
pen by itself and it is the

Texas State Soil and Wa-

ter Conservation Board’s
(TSSWCRB) 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

e Nutrient Management
e Waste Utilization

e Nutrient Management

e Waste Utilization

e Animal Mortality Facility
e Composting Facility

e Waste Storage Facility
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Nutrient Management

Definition: * Provide nutrients to quickly
obtain and maintain adequate
This practice involves managing the vegetation for conservation
amount, placement, and timing of plant cover, critical areas, grassed
nutrients to obtain optimum yields and waterways, vegetative buffers,
minimize the risk of surface and ground- or wildlife habitat
water pollution.  Minimize entry of nutrients to
surface and ground water
Benefits of Practice: * To maintain or improve chemi-
cal and biological conditions of
This practice may be applied as part of the soil
a resource management system to ac-
complish one or more of the following Where Practice Applies:
purposes: ¢ On land where plant nutrients
* To supply plant nutrients for the opti- are applied
mum forage and crop yields

T ‘ BMPS.indd 4 @ 12/23/2004, 11:06 AM
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Waste Utilization
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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:

e 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

12/23/2004, 11:06 AM
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Definition: * Provide nutrients to quickly ob-
tain and maintain adequate veg-
This practice involves managing the etation for conservation cover,
amount, placement, and timing of plant critical areas, grassed waterways,
nutrients to obtain optimum yields vegetative buffers, or wildlife
and minimize the risk of surface and habitat
groundwater pollution. * Minimize entry of nutrients to
surface and groundwater
Benefits of Practice: * To maintain or improve chemical
and biological conditions of the
This practice may be applied as part of soil

a resource management system to ac- . .
complish one or more of the following Where Practice Applies:

purposes. ¢ On land where plant nutrients are

* To supply plant nutrients for the applied
optimum forage and crop yields

Nutrient Management

12/23/2004, 11:07 AM



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

T ‘ BMPS.indd 8

Where Practice Applies:

e 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

=

M

Freezer

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:

e Where animal carcass treatment
or disposal must be considered as
a component of a waste manage-
ment system for livestock or poul-
try operations

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

Incinerator
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Composting Facility

Definition: 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 is installed for
biological stabilization of waste organic
material.

Benefits of Practice:

* To reduce the pollution potential of * A composting facility can be
organic agricultural wastes to surface constructed, operated, and
and groundwater maintained without polluting

air and/or water resources

T ‘ BMPS.indd 10 @ 12/23/2004, 11:07 AM
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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:

e To temporarily store wastes such as
manure, wastewater, and contami-
nated runoff as a storage function
component of an agricultural waste
management system

11 @

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

* [rrigation System Microirrigation

* Irrigation System Sprinkler

* Irrigation System—Surface and
Subsurface

* Irrigation Water Management

* [rrigation Land Leveling
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Definition: 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

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

Irrigation System Microirrigation

T BVPS.ihdd 12/23/2004, 11:07 AM



Irrigation System Sprinkler

Definition:  Apply chemicals, nutrients, and/
or wastewater
An irrigation system in which all neces-  Reduction in particulate matter
sary equipment and facilities are installed emissions to improve air quality
for efficiently applying water by means of . .
nozzles operated under pressure. Where Practice Applies:
* Suited to most crops, irrigable

Benefits of Practice: 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

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- * To the planning and design of
gation water to maintain adequate soil sprinkler systems for irrigation
moisture for optimum plant growth water and/or wastewater applica-

® without causing excessive water loss, tion, chemical application, cli-
erosion, or water quality impairment mate control and/or modification,

e For climate control and/or modifica- and particular matter emission
tion control

T ‘ BMPS.indd 14 @ 12/23/2004, 11:07 AM
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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

15 @
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Definition: * Minimize irrigation induced
soil erosion
Irrigation water management is the pro- * Decrease non-point source pol-

cess of determining and controlling the lution of surface and ground-
volume, frequency, and application rate water resources
of irrigation water in a planned, efficient * Manage salts in the crop root
manner. zone

* Manage air, soil, or plant mi-
Benefits of Practice: cro-climate

Irrigation water management is applied as YV here Practice Applies:

part of a conservation management system

: * To all irrigated lands
to support one or more of the following:

e Where site conditions (soil,

* Manage soil moisture to promote de- slope, crop grown, climate,
sired crop response water quantity and quality, etc)

e Optimize use of available water sup- must be available and capable
plies of applying water to meet the

intended purpose(s)

Irrigation Water Management
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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

17 @ 12/23/2004, 11:08 AM ‘ ’7
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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
e Reduce soil erosion from wind

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

e 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

19 @
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Definition: Where Practice Applies:

e To all cropland and other land
where crops are grown

e When seasonal residue man-
agement is used—seasonal
residue management includes
managing residues of annual
crops from harvest until the

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.

. residue is:
Benefits of Practice: —buried by tillage for seed-

* Reduce sheet and rill erosion bed preparation

* Reduce soil erosion from wind —removed by grazing, or

* Reduce off-site transport of sedi- —mechanically removed
ment, nutrients, or pesticides * In the management of residues

e Manage snow to increase plant from biennial or perennial seed
available moisture crops from the time of seed

* Provide food and escape cover for harvest until regrowth begins
wildlife next season

Residue Management
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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:

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

This practice may be applied as part of Where Practice Applies:

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

21 @

* 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

T ‘ BMPS.indd 22

* 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

@ 12/23/2004, 11:08 AM
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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

23 @

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

12/23/2004, 11:08 AM ‘ ’7



Grassed Waterways

Definition: » To reduce gully erosion
* To protect/improve water quality

A natural or constructed channel that is . .
shaped or graded to required dimensions Y here Practice Applies:

and established with suitable vegetation. e In areas where added water con-
veyance capacity and vegetative
Benefits of Practice: protection are needed to control
_ _ ' erosion resulting from concen-
This practice may be applied as part trated runoff, and where such
of a conservation management system control can be achieved by using
to support one or more of the following this practice alone or in combi-
purposes. nation with other conservation
* To convey runoff from terraces, diver- practices

sions, or other water concentrations
without causing erosion or flooding

T ‘ BMPS.indd 24 @ 12/23/2004, 11:08 AM




Filter Strips

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

e 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

e 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

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: « In areas where permanent
» To reduce sediment, particulate vegetative establishment is
organics, and sediment absorbed needed to enhance wildlife
contaminant loading in runoff and beneficial insects, or
* To reduce dissolved contaminant maintain or enhance water-
loading in runoff shed function
* To reduce sediment, particulate
organics, and sediment absorbed
contaminant loading in surface ir-
rigation tailwater
* To reduce pathogen loading in
runoff
25 @ 12/23/2004, 11:08 AM
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Definition:

An earth embankment, a channel, or a

combination ridge and channel constructed
across the slope.

Benefits of Practice:

T ‘ BMPS.indd

* 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

Terraces

26
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* Reform the land surface
* Improve farmability
* Reduce flooding

Where Practice Applies:

 In areas where water erosion
1s 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

e Runoff and sediment can
damage land and/or impair
water quality

@ 12/23/2004, 11:08 AM
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Chapter 4:

Pasture and Hayland Essential
Practices

e Prescribed Grazing

e Forage Harvest Management
e Nutrient Management

e Pest Management

T ‘ BMPS.indd 28 @ 12/23/2004, 11:08 AM
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@
Definition: e Reduce accelerated soil erosion,
and maintain or improve soil
Managing the controlled harvest of condition
vegetation with grazing animals. e Improve or maintain the quantity
and quality of food and/or cover
Benefits of Practice: available for wildlife
* Promote economic stability
This practice may be applied as part through grazing land sustainabil-
of a conservation management system ity
to accomplish one or more of the fol-
lowing purposes: Where Practice Applies:
* Improve or maintain the health and * To all lands where grazing ani-
vigor of plant communities mals are managed

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

e Improve or maintain water quality
and quantity

29 @ 12/23/2004, 11:08 AM ‘ ’7



Forage Harvest Management

Definition: « Use forage plant biomass as a
nutrient uptake tool
The timely cutting and removal of for- « Control insects, diseases, and
ages from the field as hay, green-chop, or weeds
ensilage. * Maintain and/or improve wild-
life habitat

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

Where Practice Applies:

* To all land uses where machine
harvested forage crops are
grown
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Definition:

This practice involves managing the
amount, placement, and timing of plant
nutrients to obtain optimum yields

[ T

* Provide nutrients to quickly ob-

tain and maintain adequate veg-
etation for conservation cover,
critical areas, grassed waterways,
vegetative buffers, or wildlife

and minimize the risk of surface and
groundwater pollution.

habitat

* Minimize entry of nutrients to
surface and groundwater

 To maintain or improve chemical

and biological conditions of the
This practice may be applied as part of soil

a resource management system to ac-
complish one or more of the following
purposes:

Benefits of Practice:

Where Practice Applies:

e On land where plant nutrients are

* To supply plant nutrients for the applied

optimum forage and crop yields

Nutrient Management

12/23/2004, 11:09 AM



Pest Management

Definition: Where Practice Applies:

* Wherever pests will be man-

Managing weeds, insects, and diseases d
age

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
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Practices

e Pasture and Hayland Planting
¢ Brush Management

e Pond

e Fence

e Range Planting

e Watering Facility

e Deep Tillage

e Critical Planting Area

e Grade Stabilization Structure

34 @ 12/23/2004, 11:09 AM
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Definition: » Balance forage demand during
periods of low forage production
Establishing native or introduced for- * Reduce soil erosion and improve
age species. water quality
Benefits of Practice: Where Practice Applies:

* On crop, hay, pasture, and other
agricultural lands where forage
production is feasible and desired

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
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Definition: sediment, improve water qual-
ity, and enhance stream flow
Removal, reduction, or manipulation of e Maintain or enhance wildlife
non-herbaceous plants. habitat including that associ-
ated with threatened and en-
Benefits of Practice: dangered species
* Improve forage accessibility,
This practice may be applied as part of quality, and quantity for live-
a resource management system to ac- stock
complish one or more of the following * Protect life and property from
purposes: wildfire hazards

* Improve visibility and access

* Restore natural plant community bal-
for handling livestock

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

Where Practice Applies:

ture, and sunlight between desired and * On rangeland, native or natu-
unwanted plants ralized pasture, and pasture
* Manage noxious woody plants and haylands where removal or
* Restore desired vegetative cover to reduction of excessive woody
protect soils, control erosion, reduce (non-herbaceous) plants is
desired

Brush Management
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Definition: 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

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

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.

T BVPS.ihdd 12/23/2004, 11:09 AM



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

T ‘ BMPS.indd 38

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: * Provide or improve forage,
browse, or cover for wildlife
Establishing adapted plants by seeding * Restore historic plant communi-
on native grazing land (does not include ties

pasture and hayland planting). . .
Where Practice Applies:
Benefits of Practice: e On land where the planned use is
rangeland, native pasture, grazable
forest, and grazed wildlife land

* Prevent excessive soil and water
loss and improve water quality

* Produce more forage for livestock

 Improve the visual quality of range-
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

‘ BMPS.indd 40

* 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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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

Deep Tillage

[ T

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

41 @
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Critical Area Planting

Definition: * Restore degraded sites that can-

not be stabilized through normal
Establishing permanent vegetation on methods

sites that have or are expected to have

high erosion rates, and on sites that Where Practice Applies:

have physical, chemical or biological « On areas with existing or ex-

conditions that prevent the establish- pected high rates of erosion or

(DIEAE of vegetation with normal prac- degraded sites that usually cannot

tices. be stabilized by ordinary conser-
vation treatment and/or manage-

Benefits of Practice: ment, and if left untreated, could

be severely damaged by erosion
or sedimentation or could cause
significant off-site damage

« 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
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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

43 @

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

12/23/2004, 11:09 AM ‘ ’7



‘ BMPS.indd

>
@
@
]
131 159 [ 148 [142 | 134
a
152 (137 146 [ 145 |138 Tean
= s |25 e | SOIl and Water
143 1147 | 155 | 127 133 - = =
Conservation Districts
140 [136 [110 |126 109 \"'ﬁL
62
111 [ 130 164 [163 [N&2 ]
132 [104 o 537 |53
' 560 415
149| 129] 108 | 107 | 169 | 168|544 Ty | 559 524 520 2
542 ) 408
150 (151 [ 119 L 158 [170 [167 |s4q | 543 | 539 | 549 |548 | 547 | 535|530 [445 | 419 | 433
166 [124 | 115|165 | 545| 551 518|558 | 519 444 1 417
505 H 412
426
246|242 | 243 | 207 | 245 | 206 | 550 556 \°°7 | 541~ 504 422 i
525 540 514
205 J 555 427
244 252 219
241 51 232 | gg0| 553 204 W 401 201 449
230 213
—] 554\ . 506 X °12 3501
4 248 | 201 428 { 404 3B 2
249 534 509
209 250 451 441
o 235 247 | 215 T n 23%' 508 sof =\ 453|436 | 439
40
222 225 513 358 437
210 237 [220 [218 592G 492 3
2 224 217 351 340 435 Taz2
347 443
238 . 216 04N, /341 434
—/ 306 o 333 317
236 | 221 | o0 | 330 338
301 342 318
24 7 339
Ol326 |325 [307 \¢343 346336 [ 316
228\ |, 352
320|354 34 3
353 |323 329 N
T N
337 321 357
335 331 13281356
332 349
350
319
100 0 100 200 Statute Miles

44

12/23/2004, 11:10 AM

44



B1071UpOBUX}DPOMSHOBI0UE|IIOW]  GGZE-/€G (908)] #0S€E-2€S (908)] 89062 alpueyued 9zxog 'O°d M3IHO NVTITTOON]  9G1 uosied
610°10UpoBUX)DPOMSISOWILINOS | €€00-66€ (956)| Z2GC-66€ (956)| 9858/ ojuag ues; 0L Wy €8 Aemssaidx3 1sopm GLET LSOWHLNOS 6lE uosewe)
B107joupoBUX}DPOMSSPIAIPUBLE|ED |  £49L-bG8 (52€)| 67EL-bS8 (52€)|  ¥0S6. plieg € 9)NS ‘Ui 1SOM L) 3AIANID NVHYTIVO| 256 susydalg
‘pIojeoRYS ‘UBYE|IED
B10-jouporUX}DPOMSUNOY[ED|  GEZY-2SS (L9E)  6962-2S6 (1L9€) €550-616.L | EdEART HOd €5 xog ‘O°d NNOHIVO| &¥E unoy|eo
B10°joupoeUXj@pPOmSSIABIIOMPIED | €105-86€ (Z1G)| L2lZ-86€ (ZLS)|  ¥+98. Heyxoon 1se3 0z AmH @-00%) SIAVYL-TTAMATVD|  v0€ llompleD
Biojeupoeuxi@pomsAnunodiily|  1z61-9G2 (2LS)  1G91-9G/ (21L8)|  1198L jouing gyl xog 'O'd AYINNOD TTIH|  ¥€S sesedwe ‘Jjouing
B10-joupoeuX)@pPOmsAunoouosaung  G1/9-/96 (626)) G129-29G (616)  9€8L. lloMpleD 1 AmH e1e1S 1s9M 0081 ALNNOO NOS3THNE  8S€ uosajing
Biojeuporuy@pomsnofequeoad|  0£98-9¥9 (Gz€)  28SL-€v9 (G2€) 10891 poomumoig z9gx0g8 "0'd NOAVE NVO3d €SS umoig
Bi0joupoeuxj@pomsesue|qewo]  0ves-Gee (19€)| 9ezz-Gee (19¢)|  §Ge8. selunyje lzexog ‘O'd VONV1g YWO1|  82€ syoo.g
Biojeupoeuxi@pomsiooides  €95z-€28 (908)  LEVC-€28 (908))  LGT6L UopaA|IS 099x0g ‘O°d MO0Y dvd 92l soosug
Biojeupoeui@pomspuagbla  0Z16-L€8 (2€v)| ¥98G-LE8 (2€¥)  1€86L audiy 16€) xog anagolg  [zz ll212] *s008d
‘sineq yor ‘Jeysmaig
Bi0jeupoeux@pomsAunoosozesq  9018-892 (626)| 910L-9¥8 (626)  208.L uehig| Z|l# ‘ONUBAY SEXd | UINOS €€8E ALNNOO SOZvyd 0S¥ soze.g
Bi0joupoeUXi@pOmsSIAEPSISleM  061.-6V8 (626) 0289-6v8 (626)  GLSLL uoje|buy 00€ 8¥Nng ‘AuBqIN ¥se3 602 SIAVA SY3LYM| 8lE uojsanjen ‘elozeig
B10"10upoeUX)DPOMSAIUN0DBIMOG| /827829 (€06) 6059-829 (€06)  0.GG. uojsog maN MZ8 AMH a-506 ALNNOO JIMOg|  80% aimog
Biojeupoeuxj@pomsenbsoq  910z-GeY (¥S2)  GGET-GEV (#G2)) G999 uelpuaiy 9 AmH 9je)s €256 Inosog  SSS anbsog
Biojeupoeuxj@pomssajeusspad  9676-898 (0£8)| L€2/-898 (0€8)  9€98. A9 uosuyor 9GL xog ‘O 'd SIYNY3IaA3d 8le oouelg
Biojeupoeuxi@pomsowele|  GzGs-z/y (012)  L2SS-¢iv (0Le)|  ¥908L uojueses|d "paIg BuiwoAm 201 OWV1Y  ogg Jexag
B10-jeupoeUX)@POMS|oUqeBuBsIOALBI | 8EEY-LCS (PGT)|  LLZE-L2S (PST)|  L1G9L nojueg Oxog ‘O'd| T13AMGVD NVS-HIAIY ILLIT| 80G | UOSWENIM ‘WellN ‘(19
B10°jouporUX}DPOMSSEXS)ENUBD|  $061-€E6 (¥SZ) 808.-6E6 (¥SZ) €099 a|dwa zegl xog 'O 'd SYX3L IVYLINIDO 605 wepw ‘1eg
Biojeupoeuxi@pomsaad  1.020-85€ (19€)| 8.L1-85€ (19€)| 20182 lineag g xog ‘BsuyD sndiod M 007} 338 e oag
Bio'joupoeU i@ POMSSOZEIQID|IW|  ¥512-688 (076)| 0182-688 (0¥6))  08E9L JnowAes g 9)ins ‘weibu] yse3 0¥ SOZvYg-¥43aTIN|  2¥S Jojkeg
Biojeupoeuxi@pomshiunoodonseq  L/Ly-12€ (2LS)| 68F2-L2E (2LS) 2098 dosseg AmH unsny plo 205 ALNNOD dO¥LSVE  OvE dosseg
Bi0jeupoeuxi@pomselopued| 1Z18-96L (0£8) +€€€-96/L (0€8) €008 esepueg UHON 91 HS 9882 vd3aNvel 622 elopueg
B10joupoeuX)@PomsAs|eAIoleMYOelq|  608E-ZLZ (908)| t2lG-2/Z (908)|  LvE6. soysa|ni\ d eny ise3 G0l ATTIVA HALYMMOVIE|  LLL Kejeg
B1071oupoeUX}@POMsAUNOdUlSNE|  GZ9€-G98 (6.6)| 6€1E-G98 (6.6)]  8lLY.LL alneg Juo14 YyINos 0zg ALNNOD NILSNY | Z¥E unsny
Bi0jeupoeuxj@pomsAunooesoosele  G/z9-696 (0€8)| 2€2Z-69S (0€8) LOVF-+908. uojueses|d PAIg BulwioAm L0} ALNNOO VSOOSVYLY|  L0€ es0osely
Biojeupoeu xi@pomssuleidpadels|  Z005-92¢ (908)|  166€-922 (908)|  6106. apne|o 6zexog ‘O'd SNIV1d Q3NVLS St Buonsuuy
B10joupoeUXj@pPOmsAunooIaydle|  69LY-7.S (0¥6) 2LOv-7.G (0¥6)  LGEQL Auo Jeyoly 8y xog 'O 'd ALNNOO ¥IHONY 65§ Jayoly
Biojeupoeuxi@pomsopuiedues|  8955-49¢ (1L9€)|  LLEL-b9E (L9€)|  28€8/ uojuIs g eNng 1oxe "3 0611 OIDIM1Vd NVS  +2¢ oiLjed UeS ‘sesuely
B10j10upoeUXj@pPomsAeqouedod  0€5t-92G (19€)|  1L€G2-9¢2G (19¢)|  2/€8. oibnjey ouesaidw3 jse3 €09 AVE ONVdOD|  62€ olbnjey ‘sesuely
Biojeupoeuxi@pomssayosuseddn|  £/98-6€9 (9€6)  1998-6€9 (9€6)|  L0BSL unyn L0lL# uewuaq ise3 0z} S3HOAN ¥3ddN| 8ev euljabuy
B10-joupoeUX)DPOMSSMBIPUE | €1G6-72S (C€F)| 09.1-€2S (2€¥)|  v1L6L SMaIpuy 119%0g9 0 'd SMIYANY| 912 SMaIpuy
B10°joupoeUX}@POMSUOISNOYuOSISpUe|  G00.-62/ (€06) ¥.1.-62L (€06)  L08SL aunssjed 00} 8¥Nng 15 AoeTise3 so¢ NOLSNOH-NOSYIANY| L2¥ uosiepuy
VNG XV 3ANOHd diz ALID ssayaav ANVN LOI¥LSIa # AOMS ALNNOD

$002Z ‘L ATNr 40 SV - ALNNOD A8 SL1OIYLSIA NOILVAYISNOD H3LVM TIOS SYX3IL

12/23/2004, 11:10 AM

45

=)
ke
£
=
X
T
=
[
Q.
Q.
5



Bio'jeupoeuxi@pomsauieldsiie]  20/1-€26 (¢26)] 0992-2€6 (2/6)] 191G alyoeyexen 20l 91NS ‘99 N4 2z8L 31FIved-SITI3]  #0S n3
Biojeupoeuxi@pomsyiedspnyosedie|  /#9e-268 (S16) 7880658 (516)|  9€66. osed |3 g 9IS ‘|0S |2 EISIA 0€61 L H13dSANH-0Svd 13| S0¢ UadspnH ‘osed |3
Biojeupoeuxi@pomsnesie|dspiemps|  9ez6-L8€ (G2€)|  Leze-28¢ (5z2€)|  0569. eJouos #9X9010 UYINOS 1.0€ Nv3Llvid Sadvma3a zze uopns ‘splemp3
B10joupoeu xj@pImsoLyseoanuiaddn|  /8L1-€89 (0€8) GZle-€89 (0€8)|  0888. sbundsxooy vigxog ‘O°d OIY4-S303NN ¥3ddN| 8€2 [eSY ‘spiemp3

Biojeupoeuxi@pomssiiiypues| £y6Z-¢€€ (CE¥)| L 7S6-2€E (2EY)| €961 essap0 0Z-11S9M ¥9¥Z STIHANVS|  ¥2 auel) ‘1003
Biojeupoeuxi@pomseyinbodenbe o |Ly-6€G (L9€) Zree-959¢ (19€)|  L1€8L sapineuag lly %09 O°d V.1INDOd VNOV, lzg [eAng
Biojeupoeu xi@pomsAunoohejuop| zege-v/8 (908)|  195€-.8 (908))  9226L uopuaJe|Q 6z8x0g 'O 'd ALNNOD AFINOQ  /Z) Aejuog
Biojeupoeuxi@pomsAunoojwwip|  8015-9/8 (0€8)| ¢1€2-9/8 (0€8))  ¥€88L  [sbunds oziued V 9INS “1S 1S} YINos 002 ALNNOO LIANWIQl  oz€ eleAez Jwiwiq
B10°joupoeU XIDPIMSHORINONP | 28Z€E-1LZ (908)) L0€e-L22 (908)|  0.€6. indg "OAY PLEIIM ZLE Y3340 MoNa 691 suaxIq
B10jeupoeu-xj@pomsAunoouojuap  L#0Z-€8€ (0¥6) 1 1€€-99S (0v6)|  S0Z9L uojuaQ L-O# 88¢ doo1 yinos Gzg ALNNOO NOLN3Q| Z¥S uojuaQ
Bio'jeupoeu xi@pomsedue|qessall)  6v6.-79€ (908)  0€S0-¥9€ (908)|  G706. pJojoIeH 199418 PAIYL ISOM SLE VONVIg Vo3Il €vl unws yesq
Biojeupoeuxi@pomsAunoopimep|  //#8-G/¢ (1L9€)| €625-G22 (L9€)|  +¥S6.L o1en9 opeue|ds3 ‘N 611} ALNNOD LLIM3aAl 6€€ WM eQ
Bi0jeupoeUX}@pomsAunoouosmep|  68.£-2.8 (908)  +059-2/8 (908)  LEE6L esowe’] GGLxog ‘O'd ALNNOO NOSMVA|  +2I uosmeq
Biojoupoeuxi@pomsypomiep|  62.6-/9% (L18)  198€-,9% (L18)| 8109/ uolbully| | L.G# 8Nng ‘aoeld Aemisap 0Z€ HLYOMIVA 61§ jueue] ‘se|eq
Bi0'joupoeU i@ POMSWE|EP| 0£8E-PFZ (908)) 2812-7ve (908)| #0E£€-2206L veyleq 19918 U3 1S9M 229 WV1Iva  LEL wejleqg
Biojeupoeu xi@pomsodue|qoll  G708-G/9 (908)| €0£2-G.9 (908)|  Zz€6. uojhgsord auysiAy yinos zoy OONVIg Old|  Z0) Aqso1p
B10°joUpdBU X}DPIMSHENO0 | 9L 1-26E (G2€)|  1L0ET-26€E (G2€)|  €¥69L BU0ZQ 8v0L x0d 'O 'd L13X004D|  S€T HeM001D
Bio'joupoeu Xi@POMsaIN0d|  8ZlLe-26Y (908)  LESE-C6Y (908))  8¥T6L yeonped 6€G xog 31LLOD| €91 amoo
B10'joupoeU i@ PIMms|jeAloouc)iWEY |  9¥58-G98 (¥GZ)  000S-G98 (¥S2)|  1€S9.L uojiweH lexog 'O'd T1IAYOO-NOLTWYH| 905 uojjiwey ‘jeki00
Biojeupoeuxi@pomspaiwiesaddn|  €056-G99 (0¥6) ¥6..-899 (0v6)|  0t29.L a|linsaule ANUBAY PUBID YUON 0022 a3y-W13 ¥addn,  ves anbejuoly
‘uosAeln ‘93009

BiojoupoeU Xi@POMSOYOUOD| | /G-698 (G2€)|  1G0S-698 (G2€)|  L€8IL usp3 z6ex0g O °d OHONOO| 102 oysuo)

Biojeupoeuxi@pomsuospiaddn|  996/-9G¢ (G2€)| 9816-9G€ (G2€)|  2vraL ayouewoy 18€€ AMH 10€ NO31¥3ddN| G2§ puepse3 ‘ayouewo)

Biojeupoeu xi@pomsadnjepenblewod|  9/10-L0% (0£8)| 0€60-6.€ (0€8)) 9518 uinbesg Z66%0g ‘O °'d IdNTvAvNo-1vWOD|  90€ adnjepeng ‘lewo)

B10')9UpoBU X}DPOMSOPEIOI0D|  G9G6-ZEL (626) G956-2€L (616)]  ¥€68L snquwinjoy 801 wooy ‘jeaxns buuds 91¢ 0avy0100  €€€ opelojo)
Biojoupoeu Xi@pPOmMSHIONIES|  GFES-L1Y (908)| GLSC-L¥i (908))  S606L uobulliom IS YUIN 208 MHO4 11VS| €€l yuomsbuljjod
Bi0'joupoeU Xi@PIMSAUNOOUNI0D|  LOOY-2YS (226)  1800-CHS (226)]  LL0SL Ksuurypy }92.1S pleuogon N a-90vL ALNNOD NITI0D|  §€S 9
B10'joUpoEU X} DPOMSOPEIO|0D[ENUD|  0622-G29 (G2E)| L6L¥-G29 (S2€)|  #€89L uewsjo) 19213 ISOM 61 L 0avd0109 VHLINIO| 0SS uewsjo)
B10joUpdEU X}DPIMSAUN0ODHM0D|  9891-€GY (G2E)| €292-€GY (G2€)|  S¥69L 997 Uaqoy 0gxog ‘O'd ALNNOD IM0OD| 612 00
Bi0'joUpoEU XiDPOMSUBIYD0D|  2€96-99Z (908)|  190G-99¢ (908)|  9t€6. UoMol g06xog ‘O°'d NVY¥HO0O 6L uelyoo
B10'j0UpoBU i@ POMSENLYIIMBII | 0G2G-8€S (0V6)|  1897-8ES (076)|  G9€9. ejjouusH 199413 pIex| 1IS9M 012 VLIHOIM 3TLLIT 095 Ke;
Bi0-joupoeUX}@pPOMSSSaIP|IYdlleY  £€59-2€6 (0v6)| 10€8-2€6 (0V6)|  S¥26L siydwspy [9ON 3S9M 200} SSI™QATIHO-TIVH| 601 IIleH ‘ssaIpliyd
Biojoupoeu xi@pomsAunoosaxolayd|  €812-€89 (€06) 699-€89 (€06)|  G81G. ysny 0b6b X0g G 8Inoy ALNNOD IIMOUIHD| Ly a9)018yD
Biojeupoeuxj@pomsAeghnuy  6€L1-292 (607)  185€-L92 (60%) 99€L-7LGLL oenyeuy 99¢l x0gd 'O 'd AVE ALINIYL  ¥E¥ slaquey)
Bi0jeuporUXI@POMSIslemMBuULUNI|  4E/p-/19 (908)  €G12-L19 (908)  L206L Hwwig gexog 'O 'd HILVM ONINNNY| 9} onsed
B/ E] Xv4d INOHd diz ALID ss3yaav JNVN Lo1¥LSIa # AOMS ALNNOD

12/23/2004, 11:10 AM

46

T ‘ appendix 1.indd



Biojeupdeu xj@pomsAunoohepiooy|  0658-768 (908)) €.2¢-768 (908)]  9€€6. puejjers 1991 UlSNY 026 ALNNOD AITMOOH| 62} AopiooH
Bi0joupoeU i@ POMSPUEPOBIGAIUNOD|IY | +8Z€-28S (#52)| 9E¥E-28S (¥GT)|  G+99. oJogs|iiH 96.x09 ‘O'd ANVIMOVIEG-ALNNOD TUIH,  0¥S
Biojeupoeu xi@pomsobieply|  8809-€8€ (9G6)| 200€-€8€ (956),  6ES8L Binquip3 Z# ©)NS ‘pEOY | UINOS ¥71.62 097vdIH 0S¢ oblepiH
Bi0joupoeU X} PIMSSBYDBUANULY | 621E-LL9 (€06)) 6GCE-GL9 (€06)|  1G2GL suaypy v€Lz X090 'd STHOAN-ALINIML|  2z¥ UosIepusH
Biojeupoeuxi@pomsiiiydway|  9z0s-€¢€ (908)| 2G29-€2€ (908))  ¥106L uelpeued g# puz yInos 18 TUHDWNIH|  8€l lIiydwoaH
Biojeupoeuxi@pomsAunooshey|  €z96-z6€ (Z1LG)|  0S07-26€ (21S)) 9998 SOOJe|\ UeS g a)ng ‘Akempeoig 1.0g ALNNOD SAVH| IS¢ skeH
Biojeupoeuxi@pomsiiexsey| G60€-798 (0¥6) 9168-798 (0¥6),  1L2S6L [ENEETH g 9IS Ise3 1S 1S} YUON L09 TIIMSVYH  9vS [ENEETH
Bio'jeupoeuxi@pomsAoiey  €1.4-G9€ (908)  ¥SP-G9€E (908))  ¥¥06L AopteH GglLxog ‘O'd ATLYVH|  2S) AepteH
Biojeupoeu xi@pomsAunoouosiiey|  G/ev-8€6 (€06)  16¥€-GE6 (€06)|  029G2 lleysie uojbulysepn Yinos v-10.L ALNNOD NOSI¥YVH| 2l¥ uosieH
B10710upoBUX}@POMSAIUNODSIIBY  GO0L-69% (182)) 998.-69% (182)  G90LL uo}SNoH JsjsewynH 80801 ALNNOD SIMYVH|  2vv stieH
B10°joupdeU X @PIMSSBYDBUIBMO| | GL1Z-9vZ (60Y)  ¥O¥E-9vC (60Y)|  S29.. azj)unoy| 88y xog ‘O'd S3HO3AN ¥IMOT L& uipeH
Biojeupoeu xi@pomsionlaseadiamol|  2169-€99 (0v6) L2rG-€99 (0v6)|  2S26. yeuenp ggexog ‘O'd Y3IAIY 3SYId ¥AMO1| 291 uewap.eH
Bi0joupoeu x@pomsplojsuey | 0652-659 (908)| 0£€C-659 (908)| 18062 uew.eads Ui6 IS9M 606 QYO4SNVH  8vl pJojsueH
Bi0'jeupoeu xi@pomsAunodsiey  88/8-€6¢ (908) 67€L-€62 (908)| 0056-2L06. Mmalnule|d puelies yinos +0g ALNNOD IVH|  z€l aleH
Biojeupoeu xj@pomsejosenel  06.£-G28 (9€6)| 06.€-G28 (9€6)|  SivlL pesjsdwoH 19213 UIBUIN 61§ VLOSVAVN| Ot¥ JajleM ‘sawlD
Bi0joupoeuxi@pomsAunookesb|  96//-G99 (908)) 1G21-G99 (908)| G906/ edwed g a)ng ‘olapald ise3 Gzlel ALNNOD AVYD| G2l Reig
Biojeupoeuxi@pomsAunoosejezuob  1/Gz-z29 (0€8)| 12€8-2.9 (0€8)| 6298. S9leZU0D  ZF| Wy 1924S ydasor 1S 026 ALNNOD STIVZNOD 8¢ So|eZU0D
Bi0joupoeu xi@pomsAunoopelob|  /616-€8G (0€8)| tzee-€8S (0€8)| €962 pelos €6 x0g ‘0 'd ALNNOD aVIT09| 2s¢ pelos
Bi0'joUpoEU XiPOMSIBALIOYOUODYMOU|  9122-8L€ (G2€)|  1L26€-8.€ (S2€)|  1LGBIL Ao Buipeis 766 Xog H3IAIY OHONOOD HLHON| 2S¢ Buipe)s “fooosse|n
Bio'jeupoeu xi@pomsBuelsnw|  69z2-95/ (Ze¥)| 12re-9SL (cev)| 28L6L uojuels 0201 xog ONVISNN|  2¥e uie o0dsse|9
B10joupoeu xi@pomsAunooxd0osseld| | 0ve-L6€ (2EY)|  L0VZ-L6€ (C€h)|  6E€L6L Ao uspieg Glexog 'O 'd ALNNOD MO0OSSV1D IS¢ 3009ssE|D
Biojeupoeu xi@pomsAjunooaidse|ib|  8eey-066 (0€8)| 6+€€-266 (0€8)| +¥298L  |Bingsyouepaly GOL# 9HNS ‘OUeT YLON 906} ALNNOD 3IdS3TD| 022 aidsa||lo
Biojeupoeuxi@pomseziel| zy9e-G6Y (908)| 9502-G6% (908))  9GE6L 1sod utlely 1seM 012 VZyvo, 8Slh ezieg
B10joupoeu Xi@pPomsAlunoosaulel|  9699-85/ (Zev)| ¢z.€-8SL (2€v)|  09€6L ajoulwas ¥6€ xog ALNNOD SaNIVD| 991 saule
Biojeupoeuxi@pomsoly  29e8-v€€ (0€8)| chLy-veE (0€8)|  1908. llessead 08l x0g ‘0 'd oldd|  see ou4
B10'joupoeU i@ PIMSAUNOOBUOISERY | $06Z-68€ (€06)|  #G12-68€ (€06)| 6100-0%85L pleie 7101 x0g9 'O 'd ALNNOO INOLS3ITHH| veb auo}soeI
Biojeupoeu-xj@pomsssasdhoinydins|  €868-22G (€06)| L 17G-2LS (€06)| #S62-GG¥SL |  Jueses|d N @ @ung ‘uosnbia ‘M 6081 SSTHJAD-MNHAINS|  6L¥ dwed
‘SUIOIN ‘SN ‘ulpjuelq
Biojeupoeuxi@pomssuleldieyseod|  898G-zee (182) 8689-¢€2 (182))  LivLL Biaquasoy 002 @)NnS ‘peoy pueg g0t SNIVd VLSVOO| /i€ puag po4
Bi0jeupoeu Xi@pomsAunoopieo)  08€L-789 (0v6)  LL61-¥89 (0¥6)|  L2z6. [EINTo) 08l xog ALNNOD @¥vO4d 19l pJeo
Biojeupoeu xi@pomsAunoophol|  €£€9-€86 (908)  2GEC-€86 (908))  SECBL epeplol4 /5L %08 'O'd ALNNOD QAOT4|  +0L phol4
Bi0joupoeU i@ pPomsIopesjdIaddn | 6206-9.2L (G2€)|  ¥82¢-9.L (S2€)| 6120-€4S6. Aqoy 6.z X090 'd MHO4 ¥v310 ¥3ddn| 9t Jaysi4
Biojeupoeuxi@pomsanehe)  0.25-896 (626) 855-896 (616))  S¥68L abueig e Llyxog ‘O'd ETNEIUZINT apehey
Biojeupoeu xi@pomsAunoouluue)  €66.-€8S (€06)  2195-€8G (€06))  8L¥SL weyuog gzyxog 'O °'d ALNNOOD NINNVH| 02§ uosfels ‘uluueq
B1071oupoBUX}DPOMSS|EJoUOISAW  BGE-6ZL (¥SZ)| 01€2-62L (¥S2)|  ZH99. %02qs2019 joa1S enbeaj ise3 €121 STIV4-INOLSINM 10§ auojsawI ‘sjled
B10"joUpdBU X}DPIMSSISUINSSO | Z6¥2-G96 (VSZ)  G12€-G96 (#G2)|  LOVIL allinusyders [EINEIREEE T SYIANIL SSOUD| 995 uel3
B/ E] Xv4d INOHd diz ALID ss3yaav JNVN Lo1¥LSIa # AOMS ALNNOD

12/23/2004, 11:10 AM

47

T ‘ appendix 1.indd



Bio'joupoeu xi@pomsieodAl|  GoLz-6vy (L9€)| Zvez-6vy (L9E))  2208L 1S9\ 8b10e9 GGG x09 "0 'd MVO 3NN €2€ US|\ ‘HeQ Al
Bio'joupoeuxi@pomsquioosdl|  000G-€59 (908)|  1952-€59 (908), €062 pajlo4 16 %09 dN00SdIT tEL quoosdr
Biojeupoeuxi@pomsAiuLpemol 42z -9€€ (9€6)  Gv16-9€€ (9€6)|  GLG/L Auaqny 90v x0g ‘O 'd ALINIYL ¥3IMOT SE¥ Auaqn
B107joupoeU X}@PIMSNBRI0SEIPS]|  76/5-81E (9€6) 999Z-8vE (9€6)| #9812 a|iauosipely|  Bpig wi3-uul oL L# ‘W3 S 021 MIFYO SVIAad| 8z | SBWUD ‘UOSIpe ‘UosT
Biojeupoeuxi@pomsAunooas| 661 L-2vS (626) 1105-2¥S (626))  2768L sbulppio }924)S unsSny isap\ L6/ ALNNOD 3371 6S¢€ 09
Biojeupoeuxi@pomsedene|  68£G-86/ (L9€)  £22€-86. (L9E)  +96.L El ST Joa.g 8bueIDET YINoS 0L€ VOVAV1  ¥EE eoeAe]
Biojeupoeuxi@pomsAunooquie]  £0/4-G8€ (908)| ¥0¥-G8€ (908))  6£€6. playemI aNUBAY [[oMIEL UINOS LEVT ALNNOOD gVl  0€l queT
Biojeupoeuxi@pomseysp|  $SE0-S6€ (€06)  LLSP-S6€ (E06))  2E¥SL Jadoo) Uos|IM IS8 007 L vi13aa  evy ejjeQ ‘Jewe]
Bio'jeupoeuxi@pomsiewe|  668%-G8L (€06) 6.99-78L (€06)|  09vS.L slied aAuQ plejled 'g-Gy.L dVAV1  SLp Jewe]
Bi0-jeupoeuxi@pomsAjunoosyesel|  vLye-6/8 (0€8)| 1292-628 (0£8)|  ¥108L e(injod V 8}iNS ‘Ulel\ YUON 905 ALNNOD 3TIVSV1  #5¢€ s|es e
Biojeupoeu xi@pomssozelqelyoim  G60€-859 (076)  925€-859 (0v6)  6256. AuQ xouy 19945 Ule\ iseq Lok SOZVHg-VLIHOIM  +¥§ xouy|
Bi0'joupoeU i@ POMSSEIOWSE|SBOBNUISBM | £866-€9G (0€8)| ¥L¥Z-€9G (0€8))  2€88. allinpexoelg 88l x0d|  SVHOW SY1-SIOINN LSIM  9¢2 Asuury
Biojeupoeuxi@pomsbuly|  99/4-96G (908) 8597966 (908)  9€26. auyino Gt xog ONIM 891 Bury
Biojeupoeuxi@pomssoue|ueddn|  LGzy-9bY (52€)  22.2-9vy (52€)|  6V89L uonounp 198413 UBIN 225 SONV11d3ddn S22 a|quiy
Biojeupoeuxi@pomsAiunoonssy  9e£e-968 (0€8) 11677968 (0€8))  8208. a||IALIDY L0l d)NS 1S I8 0ZF ALNNOD ¥¥3IM  L1T Ley
Bi0jeupoeU i@ pPOMsIUBYMBIPUR|  GOO0Z-LEZ (908)| +292-2£Z (908)|  82G6L uoyfer 90l x0g ‘O 'd 1IN3IX MIHANY| 0L ey
Biojeupoeuxi@pomsAoe|im|  660€-689 (9G6)  Z¥SC-689 (956)  0858L aj|iApuowhey T 91NS 891€ PY N4 G5¢ AOVTIIM 6%€ Aoeip ‘Apausy
Biojeupoeuxy@pomsApausybieqep|  9/91-26S (19€)| 60£0-26G (L9€) G9£9-€9€8. a||1AsBury ¥ 8lng ‘lesee ise3 026 AQANIM-©YIEIIM 95€ Biaqery ‘Apausy
Biojeupoeuxi@pomsiiepuay| 0z16-6v¢ (0€8) 1282-6%Z (0€8)| 90082 auieog 9l# 9¥ng elopueg }SoM 0EY TIVAN3Y 9le Ilepuay
Bi0'jeupoeU i@ POMSIpUBZUBAUBIINGY | Z¥G6-2SS (226)  $525-2SS (226)]  9zZLS. Asulio4 L. N4 0298 LANVZ NVA-NVAINYY  S0S jpuez uep
‘[lemyo0y ‘uewyney|
Biojeupoeuxi@pomsAjunoosautey|  L6¥6-€8S (0£8)| +2ze-€8G (0€8) ¥702-61 182 Apausy|  €0L# 8NNS ‘duiS JesuUng N |61 ALNNOD SANYYM  €¥E seuley|
Biojeupoeu xi@pomsioaloeluiofed  0z8e-£28 (52€)  L.e€-€28 (52€)|  10S6L uosuy 1994)S PIEZ €001 MIFYO VINYOLITVD  GvS sauor
Bi0jeupoeu xi@pomsAjunoouosuyol|  9zy2-L¥9 (£L18)|  L122-G¥9 (L18) 90¥¥-££09.L T IETE) "BAY Jojxapulod g-€01 ALNNOD NOSNHOF  L¥S uosuyor
Biojeupoeuxi@pomsAunoosiemuwil|  6618-899 (L9€)|  19€8-899 (1.9€) 0Z1€-2€€8. 201y G# PAIG SEX®] YHON /82¢ ALNNOD STIAM WNIF|  §G€ sllogp wip
B107j0upoeU X}DPOMSOYONWBIUOW | /$GG-/2S (19€)  €62¢-22S (19¢)|  19¢82 8|linuoigaeH € 9)INS ‘YNWS YLON 00LL OHONW 3LNOW  L€g B6oH wir
Biojeupoeuxi@pomspuelybly  Le0v-62L (2€)  2eS-62L (2ev)|  €¥86. epep GglLxog ‘O 'd ANVTHOIH  0lg olpisald ‘sineq Jor
Biojeupoeuxi@pomsiuiodybiy|  z91z-€8Z (2e¥)  L.l2z-€8Z (2e¥)  SS86. UIOH uep SyGxog ‘O'd INIOd HOIH  0€2 uosiaqginy
‘yredspnH ‘sineq yor
610 jeupoeu xj@pomsuomeuladsel|  6/0.-v8€ (60%) Zece-b8e (60F)  1LGBSL Jadser ¥GeL xod 'O 'd NOLM3N-Y3dSVYl ¥ uomeN ‘Jedser
Biojeupoeuxi@pomsuosyoel  Le/G-28/2 (L9€)  LG1L2-28L (1L9€)|  1S6.L eup3 00z# Wy 1S sldM "N 00/ NOSMOVF — 9¢gg uosoer
Bi0joupoeuXi@PoMsHOel|  Z#95-29G (0¥6)|  1+95-29G (0¥6) 0Z£2-85+9. ologsoer Uleiy yinos 9z MOVIP  6¥S yoer
Bio'jeupoeuxi@pomsuosulyoINy|  6£92-8.8 (908) 1722828 (908)|  €806. pouuls Lzyexog 'O'd NOSNIHOLNH  9vl uosulyoINH
Bi0jeupoeu xi@pomsauigesiaddn|  $920-vSY (€06)  Z129-GSF (€06)|  Z0¥SL 8|lAuBBID|  (0Z 8NNS ‘PROY SJBpell 9022 3INIGYS ¥3ddn.  0€S uny
Biojeupoeuxi@pomspremoy  8088-€9¢ (€¥)  L281-29¢2 (Z€v)|  0ZL6L bunds big 101 ®UNS ‘021 AMH 1S9\ 20E QYVMOH €¥¢ piemoH
Biojeupoeuxi@pomssulessuidoy|  GG#0-G88 (€06) €££62-G88 (€06)| 2Z8¥S.  3Bunds unyding Z# 15810|IIH 0€S SNIVY-SNIMJOH ~ Sh¥ suydoH
Biojeupoeuxi@pomshsiersozelq  0Ly2-6.G (218) 9991-€2G (L18)]  6¥09.L Ainqueig IleL S|IIH WIBISOAN GOE AITIVA SOZvdd 1SS [[eAIBWOS ‘POOH
TIYING Xv4d INOHd diz ALID ss3ayaav JNVN LOIILSIa # AOMS ALNNOD

12/23/2004, 11:10 AM

48

T ‘ appendix 1.indd



Bio'jeupoeU Xi@POMSISALUBIPEUED| 11| /-89% (908)] 0098-89% (908)] G2/1-9016. ojlewy g 9N M PAIG Ol[leWY G959 H3IAIE NVIAYNYOD| 091 Japod
Bio-jeupoeuxi@pomsojuroefuesyiod  8665-22¢€ (9¢6)|  veby-L2E (9€6))  LGELL uoisbuIA] Lygxog 'O °d OLNIOVI NVS-M10d|  9¢t ojuioer ues jod
Bi0'joupoeU i@ POMssooadsuel)|  0Z96-9€€ (Z€¥)| 9025-9¢€ (2€h)|  GEL6L UOPROIS HO4 | g# “PAIg UOSUIQ IS9M 90€2 SOO3d SNVl L€z 13 ‘'s0dad
Bi0-joupoeUX}@pPomsIonusooadapuelBol  9vZZ-GreE (2€¥)| G652-GVE (2E¥)| 8¥86. uosiepues /Zyxog ‘O°dl YIAIM SOOIJ-IANVHEO Ol¥| LEZT  |[ous] ‘Jejsmalg ‘sodad
Bi0jeupoeuxj@pomsiowsed  Z|Ge-18Y (908)| LL€e-18Y (908)|  GzedL lomiey esexoq ‘O°'d REMZ I Jawied
Bi01oupoeUX)@pPomsAunodsied|  6019-665 (L18)  2.9v-¥6G (L18) 9809 [JIIETEEV 001 8)NS “UIBIN YHON #09 ALNNOD Y3MHVd| 89S Joxed
Biojeupoeuxi@pomsejoued | zeyz-v69 (€06)| ¥ZrE-€69 (€06)|  €£€95L abeyped ¥8Lx08 ‘O'd VIONVd| 8fb ejoued
Bi0jeupoeuI@pPomsojuidoled| €01 1-GZ€ (0¥6)  196€-GZ€ (0¥6) 2909 SIIOM [eJaUIN SNUBAY PIE ISEUINOS $0Z OINId OTvd| 81§ old oled
B10°}oUpoBU X}DPIMSSBYDBUBUIQESIOMO| | Z2L2-GYL (60Y) €2.2-G¥. (60%))  0€9.L abueio uInos z9 AMH 00€91 S3IHOIAN-INIGVS ¥IMO1| 9ty uosiayer ‘abuein
B10710UpdBUXIDPOMS[EISE0D  8961-098 (60%)|  1.805-098 (60%)|  20..L juowneasg g a)ng 198.5 869|100 0€€8 IVISVOD  zev uosiayer ‘ebuein
B10-10upoeUX)@POMsAunooweypo|  9162-292 (908)| 62¥2-L9Z (908)|  2606. ebap 99Gxog 'O 'd ALNNOD WVHQATO| €SI weyp|o
610°10UPOBUXIDPOMSORIY0  L61-GEY (908)| 26G9-GEY (908)|  0.06. uojhued utej\ YHON 008 3IYLTHOO|  2hl 28.1U20
Bi0joupoeUX)@pPOMSSadeNU|  LG0L-29/ (L9€)| 9L L¥-L8€ (L9€) 8EZ-08€8. UMO}Sqoy g 9)ns ‘2, AMH Uinos 8yS S303NN|  /S€ S900NN
Bi0-joupoeuXj@pPOomsAunoouelou|  6Z19-9€Z (G2€)  S8FP-GET (G2€)  95G6L ISENERT "9AY BPLO|4 ISOM €01 ALNNOD NVION|  G+2 UE|ON
B10joupoeU X} @pPOMSOLIBARU  OEL}-2/8 (€06)| LELG-¥/8(€06)| 0LLGL BUED|ISI0D 2T AMH 159 €2EY OYYVAVN | — #1§ oueAeN
Biojeupoeu xj@pomssayoopbodeu  8z#z-09S (9€6)  1685-79G (9€6)| 2965 sayoopBooeN sBull|els 1SeMUMON 6091 S3IHOOAO0OVN| L0V sayoopBooeN
Biojeupoeuxj@pomseseadiaddn’  Lyzz-/v€ (908)) €922-Lv€ (908)  v¥T6L Jopejepy 0SS xog 3Sv3ad ¥3ddn|  ¥9L Keponw
B10710uUpoBUX}DPOMSAJUNODBI00W|  0Z6.-GE6 (908)  LOVP-GEG (908)  6206L sewng ¥0l 8UNg ‘ssiig ynos 108 ALNNOO FHOOW|  LEL 2100
B10"j0upoeux)@pomsAjunoofiswobiuow|  96L7-9G/2 (9€6), GELY-9G/L (9€6)  ¥OELL 90Ju0y 0l L# ‘aloID [ersawiwod 601 ALNNOOD AYINODLINOW| — 2S¥ KiawoBjuop
B107jouporUXDPOMS|[BYNW | 0962-82L (52€)| €L¥E-82L (s2€)|  2LS6L Ao opelojo) oL6xog ‘O °d TIIHOLIN| 202 [EITRIT
B10jeupoeuXj@pPOmMsAUNOds|iW|  ¥E/Z-8¥9 (G2€)| 8L LE-8Y9 (G2E)  ¥189.L aHEMUIPIOD g69xog ‘O 'd ALNNOD STTIN|  ¥5S SN
Biojoupdeu Xi@PIMSPUBIPIL  96€E-G89 (ZEY)  L289-+89 (¢€¥)|  S0L6L pue|pi Aolpem ise3 L0g L ANVIdIN - ¥¥e puepI
Bi0-joupoeUX)DPOMSPIEUBW  Z9/Z-96€ (G2€)| 80.1-96€ (52€)|  6989. pJeusiy gg9xog ‘O 'd ALNNOO QYVYNIW|  GiZ pJeusiy
Bi0joupoeuxj@pomsAs|eAeulpaw  G/1Z-9zv (0€8)| 12G2-9zr (0€8)| 1988/ OpuoH 66€x0d O 'd AITIVAVYNIQIN| 922 euIpsiy
B10jeupoeuxj@pPOmsAunoous|inwow | 9eze-v/Z (19€)|  Lzze-v.z (19€)|  2L08. uapjiL 86 xog ALNNOO NITINWOW|  €5€ uaJINAPIN
Biojoupoeu xi@pomsAunooueuuspw |  £0zv-299 (¥52)|  €29€-299 (¥Se)| 90292 0oBM 0v¢ dooT yinos 0105 ALNNOOD NVNNITOWN|  2LS UBUUSTON
610'10UpP2BUX)DPOMSYD0(INOOW | Z€L0-L6S (G2€)| 0981-26G (G2€)  G289L Apeig IS UL ¥se3 v-002 HOOTINOOW|  6%¢ U20JINDIIN
Biojeupoeuxi@pomsiesedeys| zoeg-€LL (0€8) 81GZ-€LL (0€8))  2988L ssed o|6e3 0EL# 9UNns ‘Ley dooT 0lze IVEVdVYHO  0ve YousAep
Biojeupoeuxi@pomsyouanew  zoeg-€/. (0€8)| 816z-€.. (0€8)|  2g988. ssed o|be3 0EL# 8INS ‘L doo 012z MOIM3AVIN| 822 RRITEN=IY
Bio0-jeupoeu xj@pomsAjunooeploberew|  zocz-v¥z (646) 8ELL-SYZ (616)  vLviL Ao Aeg "V 9AY 0022 ALNNOD VAYOOVIVIN,  9lE epiobejepy
B10joupoeuxi@pomsAunoouosew | ¥8G-LvE (GZ€)  67.G-L¥E (G2€)| 9589/ uosep 88¢ xog ALNNOD NOSVN| €22 uose
Biojoupoeu xi@pomssseououew | 16.2-95/ (€06)  16¥5-9GL (€06)|  €95G. uspury N8 AMH 202 SSVO-NOIYVIN|  €€¥ sseQ ‘uolep
B10joupoeU X @PIMsAUNOOULA|  9¥EG-866 (908)) L0S1-866 (908)|  €£6. e3oye | gzexogd ‘O'd ALNNOO NNAT| 611 uukq
B10-joupoeUX}@PoMsAUnoodo0qan||  €/6G-68/2 (908)  +¥95-G8/2 (908)  LOV6L ¥o0qqn V 9)Ng 108.S pIgy - €119 ALNNOO MO0gdN1| 80l %00qqn-
Biojoupoeuxi@pamsAunodouel||  yS61-L1e (G2€)|  ¥S1LS-LZ (S2€)| vese-ev98. ouelq| g¢-3NuN ‘L. AMH 8IS J Lipl ALNNOO ONVTI  €£2 oue
VNG Xvd ANOHd diz ALID ss3yaav ANVN LoK¥1SIa # AOMS ALNNOD

12/23/2004, 11:10 AM

49

=)
ke
£
=
X
T
=
[
Q.
Q.
5



Biojeupoeuxj@pomsuolbulysem’  z6€1L-0€8 (626) €21.-0€8 (616)  ¥E8LL weyuaig Zszl xog O 'd NOLONIHSVM| 8%€ uojbuyse
B1071oupoeUX}DPOMSAIUNODIBNIEM|  850€-16Z (9€6)  LOBL-1L6Z (9€6)  OvELL 3|lAsiuny GEL# ‘eze|d [eloueuld g ALNNOD ¥INTVM | €5¥ IENTEIY
B10°JoUpoBUXDPOMSELOPIA | /€66-G/G (L9€)  6ZL1L-GLG (19E)  1L06.L EBLOPIA| 80E WY BpIg pad IS UlEN S ZIE VIYOLOIA|  9¥€ ELIOJPIA
B10°joupoRUXiDPOMSISAUS|IAGP | 6G81-GL/L (0€8)  €18€-G/. (0€8)  L¥88L o 1ed 1.0Lx08 'O0'd Y3AIE SIAIA 2T apIsA [BA
B10joupoeuXj@poms|eulqesoLysadenu  £09¢-8/¢ (0£€8)| +1.0Z-8.¢ (0£8) 0.20-2088. aplean 0/zxog ‘O'd IYNIGVS-0OI¥4-S303NN|  12Z aplean
Biojeupoeuxi@pomsbbaibinysdn|  epyL-veL (€06)| 2€28-7€L (€06)  S¥9SL Jawio unos |2z AMH 65z1L 993YO-UYNHSAN|  Ll¥ B6au9 unysdn
B10°joupoeu X @pomses|Buol|  60FS-€8Z (9€6)  607S-€8Z (9€6) 616G 8|IIAPOOA 1994)S 8uId YUON L0t 4v31ONOT  6gev J9lAL
Bi0joupoeUXI@POMSHORI08INY | LELZ-G66 (908)  ¥S0L-G66 (908)  8806. elny Glyxod ‘O°'d NEERER TN ey
B10"10upoeUX)DPOMSANULINENO0I0ANED | GBOYV-T1S (9€6)  6GLE-7PS (9€6)  GE8SL DENEIT 19911S Uiy YINos zeoL ALINIYL-LLINO0HD AAVA #0¥ uojsnoH ‘AyuuL
Biojeupoeuxi@pomsiolfe}  zgee-gse (2bS)  Lyve-cse (218)| 2592 Jojke | }oa.S puz ISOM €18 HOTAVL  €1§ UOSWEl||IN ‘SIABI L
B10"jeupoeUXIDPOMSULDIBWO}  991G-899 (G2€)|  125€-GS9 (G2€) €069, ojebuy ueg O 8)ng ‘ueluonsq ¥1G€ N33O WOL  8te UsaI9 woy
610°19UPOBU X} D)POMSUOLOWNO0IYY  GeZe-678 (0V6)  LE€S-6¥8 (0V6) €879 UOHOWO0IY L oorxod ‘O°d NOLYOWMOOYHL  €vS UOHOWO0IY L
Bi0jeupoeuX)@PomsALIB)  G0L2-L€9 (908)  2608-L£9 (908)  91€6. playumoig 1991S |IIH 1S9M L1.Z AYM3L LGL STET
Bio'joupoeU i@ POMSHIOEDIOBIPPIW|  81L6-2L9 (G2€)  18L1-CL9 (G2E)|  2096. aua|Iqy Kep eph7 g zg6l MH04 ¥VI10 I1aAIN, - 902 Jlojke
B10-joupoeUX)DPOMS|lEMBUOS|  £G/€-686 (0¥6) 292686 (0¥6)  20S6L juounsadsy 3 Jemelq TIYM3NOLS| /91 Ilemauo}s
Biojeupoeuxi@pomsAunoonels.  ¥Lyz-/8% (9G6) 86GG-L8% (966) 2898 MO epueio ory 192.1)S SWION 'S 802 ALNNOO ¥YVLS  z€€ Lels
Biojeupoeuxj@pomsAunooyws|  €5€6-v€S (€06)  8LEL-18S (€06)  102GL J9lAL|  enu@olandey 60z ‘91 8IN0Y ALNNOO HLINS  92v pws
B10710uUpoBUXI@POMSAIUNODUBLLIBYS|  Z912-96€ (908)  L1GS-96€ (908)  #806. piofess 68ex0d ‘O'd ALNNOO NVWNYIHS| 651 uewssys
Biojeupoeui@PpomsAdieus  LG68-865 (9€6)  LGGG-865 (9€6)  GE6SL Jee0 aAlQ PIeD SseD 851 AGT3HS  6bY Aaieys
B10'joUpoBU X} POMSSOZEIGNIONED|IBMO| | 2GEC-29L (G2€)| LlTz-29l (S2€)  0Ev9L Aueqiy 1se3 081 AMH SN 85| SOZVHE/MI04 V310 ¥IMOT, LSS ueyejien
‘suaydals ‘plojepioeys
Bi0jeupoeu xj@pomsopelojodsaddn|  €298-€.G (G2€)| L1€9-€2G (52€)|  6¥S6L JepAug AmH Buuds Big 60€S 0avyd0o100 ¥3ddn  Shi uspiog ‘Aunog
B10°joupoBU X} DPOMSPIAIPOPEIOPIS|  $28Z-€58 (0€8)  GEGE-€G8 (G2€)  9€69.L opeJop|3 657 X090 'd 3AIANIC-0avy0aTa  L¥e Jayole|yos
Biojeupoeuxi@pomseqesues  0909-2.€ (G2€)  8€95-2L¢€ (G2€)  1/89L eqes ues Z 8ung ‘eoellep\ "3 9091 vavsS NVS 062 Eeqes ues
Bi0jeupoeu xi@pomsspoomAsuld|  46G2-G/Z (9€6) ¥.€2-G/2 (9€6)  2.6GL | dunsnbny ues }92.1S JeAljog yinos Lol SAOOM A3NId| 6zF | eunsnbny ueg ‘euiqes
Bi0jouporUX}DPOMSSNI | 1/G2-2G9 (€06)|  1228-2G9 (€06)  #G9G. uosispusH 20l 9)NS ‘Ule\ YINoS GOEL MSNY  Lby Asny
Bi0jeupdeUXi@PIMSSIBUUNS|  026G-G9€ (G2€)| SLbe-Goe (Gzg)|  1289L Jabuljjeg /8¢ xog STANNNY|  z€2 sjauuny
B10°jouUpoBUX}DPOMSAUNOOUOSHSG0)  80LE-828 (626) 9Z9£-828 (616)  958L. unue.4 ¥¥91 N4 I1SOM GOEL ALNNOOD NOSLH3F0d | LS¥ uospaqoy
Bi0joupoeU X} @PIMSSHEqOL| | 169-898 (908)|  1£5€-898 (908) 65062 Iwelp 1€ Xog S1Y390d| Gvl spaqoy
Biojeupoeuxi@sooadiaddn|  €z2/-Gvy (2ev)| 96LE-Siy (2€¥)  TLL6L S009d /2oL xog 'O'd S003d ¥3addn €1z JapjuIm
‘pJepn ‘BuinoT ‘sanaay
Biojeupoeuxi@pomserdwiiyeloy  zgez-GLe (2ev)| Llze-Gl€ (cev)|  8LL6L esylowjeg 90z x0gd 'O 'd VIdWIT-HVYAOL 602 $009d ‘U0SIaqIND
‘sineq yor ‘senesy
B10-joupoeUX}@PomsAUNOoIBALIPaI|  09€G-L2h (€06)  8822-LTh (€06)  92Z¥SL allsHIEID IS Ulel\ 1se3 006 ALNNOD ¥3IAIM A3 €2v JaAry pay
610°J9UpoBUX}DPOMSOYOUODBIPPIW | £20.-788 (G2€) 2812788 (G2€)  2€69. axeT big 067 x0g ‘O 'd OHONOD 37adIN, €T uoydn ‘uou| ‘uebesy
Biojeupoeuxi@pomsoinpoled.  €9%8-GG9 (908)  82G2-GS9 (908)|  GL06. uoAuep anuaAy Uil L GLEZ odnaovd Ll llepuey
Bi0joupoeUX)DPOMSPOOM| | /9G-€9/ (€06)  87€Z-€9L (€06) €82G/ uewyno 9lyl o8 ‘O 'd aooM ¥ PooM ‘suley

VNG Xv4d ANOHd diz ALID ssayaav VN LOI¥LSIA # AOMS ALNNOD

12/23/2004, 11:10 AM

50

T ‘ appendix 1.indd



biojeupdeu xj@pomsuspiebiajuim|  801G-9.8 (0€8)| G112-9/8 (0€8)]  6€88L Ao eyshio 9egxog ‘O 'd NIAHVO ¥3LNIM|  92€ ejeaez
Biojeupoeuxj@pomsejedez|  £8€5-G9/ (956)  vrEY-G9L (9G6)| 108Z-9208L ejedez €8l dO1S Gz8l Vivdvz  se€ eledez
B10710upoeUX)DPOMSBUNOA  €€10-6vS (076)) 2Zr0-6vS (0¥6)  0S¥9.L weyelo ssed-Ag 08¢ 165} ONNOA|  6£S Bunox
Biojoupoeuxi@pomsunyeok  850z-9G7 (908)  €0.£-95% (908))  GGE6L suleld ozyxog 'O°'d NNMVYOA|  0SL WIN3EOA
B10joupdeu xj@pomsasim|  8605-L29 (0¥6) ¢v62-229 (0v6)|  ¥EC9L injeosq| g aung ‘08¢ ssauisng ‘M ¥091 3aSIM| 8¥S asIm
B1071eupoeUXI@POMsAIUNODUOS|IM| - £6Zh-6€ (0€8)|  GSSE-€6€ (0€8))  ¥L18L a|linsaiol4 10848 Yua 1 901} ALNNOOD NOSTIM|  L0E UOS|IM
Biojeupoeuxi@pomsiebieqim  91G4-€5G (0¥6)) €6£7-€9S (0v6)|  ¥8€9. uousoN €4 Wooy ‘eAuq 8691100 G105 d3IodvalM €S Jabieqim
Biojoupdeu Xi@PIMSBIYOIM | F¥66-265 (0V6)  L¥L1-26G (076)|  L9€9. Yed emol 199113 |[BM UHON Z0¥ VLIHOIM ~ 8€S EHUDIA
Bi0jeupoeu xj@pamsAjunoossieaym|  £/85-928 (908)  S95€-9¢8 (908)| 96062 Ja@ayM gezLxogd '0O'd ALNNOD ¥3TIIHM | LY TR
B10°jouUpoBUX}DPOMSAUNOOUCBUM  9GHZ-28Z (616)| 29S0-2€S (626)|  881.LL UOHEYM UINos 65 AMH Gzzz ALNNOD NOLYVHM| Z¥e UOHEYM
Bi0joupoeuX}@pPOmMsqgem|  80Ge-€Z. (9G6)| €v99-€2/ (996)|  €¥08L opasen / 8Yng ‘siepunes jse3 60z, agam  leg agem

B/ E] Xv4d INOHd diz ALID ss3yaav ANVN Lo1¥LSIa # AOMS ALNNOD

12/23/2004, 11:10 AM

51

=)
ke
£
=
X
T
=
[
Q.
Q.
5



]

appendix 1.indd 52 @ 12/23/2004, 11:10 AM ‘ ’7



Texas State Soil and Water Conservation Board
P. O. Box 658
Temple, TX 76503
254-773-2250 or 800-792-3485
Fax 254-773-3311
Physical Address: 311 N. 5th St., Temple, TX 76501

Copies of this publication are available for use through the TSSWCB library, the Texas State Library, and other state depository li-
braries, in compliance with state depository law. The Texas State Soil and Water Conservation Board is an equal opportunity employer,
and does not discriminate against job applicants or employees on the basis of race, color, national origin, sex, religion, age, disability
or veteran’s status.
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