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Adoption of conservation tech-

niques by many of this nation’s

private landowners has helped

reduce the impacts of food and fiber

p roduction on soil, water and air

quality. Conservation of the land’s

re s o u rces is an ongoing pro c e s s ,

h o w e v e r. Much remains to be done

to ensure the healthy soils and clean

water and air needed to support

urban and rural communities, a

s t rong economy and important envi-

ronmental attributes such as wildlife

h a b i t a t .

As examples, 29.9 percent of work-

ing U.S. cropland is eroding at rates

g reat enough to have adverse

impacts on long-term soil pro d u c t i v i-

ty and overall soil quality. Agriculture

p roduction continues to contribute to

water quality problems through sedi-

ment, inefficient irrigation, misuse of

pesticides and seepage of excessive

livestock and poultry nutrients. Air

quality is affected by agricultural pro-

duction — emissions from farm

machinery, dust from cultivation and

unpleasant odors from animal feed-

ing operations. But agriculture also

plays an important role in helping

the nation achieve the so-far elusive

“no net loss of wetlands” goal.

The nation has expressed a stro n g

will to address conservation issues

t h rough federal legislation such as the

Wi l d e rness Preservation Act, National

Historic Preservation Act, Soil and

Water Resources Conservation Act,

National Environmental Pro t e c t i o n

Act, Clean Water Act and Clean Air

Act. Numerous states and localities

have adopted environmental policy

and land-use planning legislation.

Public opinion polls continue to rate

conservation of natural re s o u rces as a

major concern. 

To determine soil, water and re l a t e d

conservation needs and approaches to

meet those needs, USDA drew fro m

regulatory and legal re q u i rements, its

own expertise and the work and

reports of other federal agencies, local

conservation districts and state agricul-

t u re and forestry departments.

USDA examined the findings from a

diverse array of agricultural-re l a t e d

entities and forums, including pre s i-

dential and congressional commissions

such as the National Drought Policy

Commission and the Commission on

21st Century Production Agriculture ;

examined testimony from nationwide

hearings of the House Agriculture

Committee; and reviewed the re s u l t s

f rom national listening sessions of the

Soil and Water Conservation Society

and USDA’s Policy Advisory

Committee. The Department also

requested comments and inform a t i o n

f rom approximately 60 agricultural and

e n v i ronmental interest groups. 

Major conservation needs and re c-

ommendations for improvement fro m

these sources are presented in this

section, organized in three general

categories: (1) enhance USDA 

technical assistance and service

delivery; (2) improve re s e a rch, 

development of technology and 

technology transfer; and (3) expand

economic incentives for conservation. 

Conservation of
the land’s

resources is an
ongoing process.
Much remains to

be done to ensure
healthy soils,

clean water and
viable habitat for

w i l d l i f e .

Appendix B provides an overview of public attitudes and common

themes running through many of the reports and publications used in

p reparation of this report and their suggestions for action. 
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1 . Enhance USDA
t e chnical assistance and
s e rvice delive ry

USDA faces challenges in key

aspects of its conservation pro g r a m s .

The Soil and Water Conservation

Society, for example, held public

meetings across the nation in 2000

with local and state leaders who are

well versed in USDA conservation

p rograms (Soil and Wa t e r

Conservation Society 2000). In re l a t i o n

to the demand for technical assistance,

the Society found, “Many more pro-

ducers ask for conservation assistance

than can be accommodated....

Participants expected the gap between

demand for conservation assistance

and its supply to widen over the next

few years unless action is taken soon.”

F u r t h e rm o re, “Conservation pro-

grams currently work better for ro w -

c rop operations than for other types

of farms and ranches. As a re s u l t ,

t h e re was strong sentiment among

many participants that large regions of

the country do not receive their fair

s h a re of conservation assistance even

though they face important conserva-

tion and environmental problems.”  

The National Drought Policy

Commission reported concerns about

equitable service delivery during

hearings in 1999 and 2000, finding,

“Many tribes noted the need for tech-

nical and financial assistance to plan

and implement conservation mea-

s u res.... They emphasized that this

assistance must be easily and locally

accessible to tribal members.”

O v e r a rching recommendations for

i m p rovement included calls for con-

servation technical assistance at the

levels needed to achieve pro g r a m

goals. Several sources indicated the

need to deliver re s e a rch results and

transfer technology in a more eff i c i e n t

manner; the need for increased elec-

t ronic access to information; the need

to increase USDA technical assistance

in the areas of agronomy, soil sci-

ence, engineering, wildlife and plant

sciences; and the need for technical

expertise in disciplines not curre n t l y

re p resented in USDA’s field-level

w o r k f o rce. 

Additional re c o m m e n d a t i o n s

i n c l u d e :

O ve rall improve m e n t s
• Foster broad-based appro a c h e s

to natural re s o u rce manage-
ment, including strategies that
p rotect whole watersheds and
e c o s y s t e m s .

• P rovide producers incre a s e d
technical assistance to help
them address increasing federal,
state and local legislation and
re g u l a t i o n s .

• P rovide interpretation for 
landscape analysis and new
technologies for precision 
f a rming and surface geophysical
m e a s u re m e n t s .

• R e s t o re conditions in key water-
sheds to support ecological func-
tions and beneficial water uses.

• Expand federal/tribal/state/local/
n o n - g o v e rnmental org a n i z a t i o n
partnerships in support of state,
tribal and federal natural
re s o u rce goals.

The soil re s o u rc e
• I m p rove control of excessive

e rosion through proven combi-
nations of technical assistance,
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conservation compliance and
conservation incentives. 

• C reate a national soil quality
goal; for example, “By the year
2015, all lands will be ero d i n g
at a non-degrading level to the
g reatest extent possible.”

• P romote practices that build up
the level of soil organic matter
on lands where soil erosion is
not excessive. Such practices
also help control erosion and
p rotect water quality. 

• E n s u re that soil survey inform a-
tion is made available to pre v i-
ously underserved are a s .

The water re s o u rce —
quality issues
• I n c rease assistance to landown-

ers for better management of
nutrients and pesticides to
reduce the risk of contaminating
water re s o u rces. Help livestock
and poultry producers re d u c e
their potential for contributing
to water quality and associated
natural re s o u rce pro b l e m s .

• Implement a system with
national standards to assess
watershed conditions.

• P rovide more information to
landowners concerning buff e r s ,
particularly their economic and
operational benefits.

The water re s o u rce —
quantity issues
• Update appropriate planning

and application tools and
i n c rease assistance to imple-
ment innovative on-farm water
management techniques such as
o ff - s t ream storage and water

harvesting to decrease irriga-
tion’s dependency on gro u n d-
water and stream flow.

• Encourage water management
activities through enhanced sup-
port of federal/state/local coali-
tions that coordinate water qual-
ity goals and water quantity
needs at all levels of activity.

• Conduct on-going hazard miti-
gation planning to help commu-
nities reduce their vulnerability
to aging watershed pro j e c t s
t h rough more compre h e n s i v e
p ro g r a m s .

• Evaluate methods to determ i n e
when dams should not be re h a-
bilitated but re m o v e d .

C l i m ate ch a n ge
• Using information and eduction,

expose field staff, conservation
partners and land managers to
the basics of global climate
change and principles of mitiga-
tion and adaptation.

• Establish a network of 
watershed-scale pilot projects to
serve as demonstration sites for
the development of inform a t i o n ,
technology, outreach and 
a p p l i c a t i o n .

S p raw l , land use and
p l a n n i n g
• Identify science-based principles

and criteria to help local commu-
nities manage growth and assist
communities with land evalua-
tion and area-wide planning.

• I m p rove guidance and cre a t e
database tools to assist federal
agencies in complying with the
F a rmland Protection Policy Act,
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which re q u i res NRCS to moni-
tor federal agencies and pro-
vide them with technical assis-
tance to hinder the conversion
of agricultural lands to non-
agricultural uses.

• E n s u re that urban-influenced
conservation districts re c e i v e
technical assistance relating to
soil information, storm - w a t e r
management, erosion contro l
and floodplain and wetlands
p ro t e c t i o n .

We t l a n d s
• Continue assessment of wet-

lands through wet-soil monitor-
ing to support ecosystem and
landscape analysis of wetlands
in degraded settings.

• Continue investigations and
development of sub-aqueous
soil mapping techniques in tidal
and freshwater marshes.

• Continue development of hydric
soil indicators for use in identi-
fying wetlands.

• Conduct routine, multi-tiere d
assessments and monitoring for
a sample of wetlands re s t o r a t i o n
and enhancement sites in diff e r-
ent settings.

G razing land
• P rovide more technical assis-

tance to landowners in applying
the latest technology for grazing
land management decisions.

• Encourage owners of grazing
lands to consider diversification
so that they and society can
achieve multiple benefits fro m
grazing lands.

P r ivate fo re s t l a n d
• P romote re f o restation after tim-

ber harvest to reclaim marg i n a l
or degraded areas, control ero-
sion and capture the benefits of
carbon sequestration.

• I n c rease technical assistance in
the areas of forest education
and forest management 
planning. 

• Emphasize forest planning that
meets the objectives of the
landowners and responds to
i n c reasing public demands for
w a t e r, re c reation, wildlife habi-
tat, timber, carbon sequestration
and other public benefits fro m
f o restland. 

Wi l d l i fe hab i t at
• Reduce the adverse effects of

agricultural production practices
on fish and wildlife populations
t h rough broader adoption of
integrated pest management
systems, conservation tillage,
conservation buffers, eff e c t i v e
nutrient management, water
conservation and similar 
m e a s u re s .

• I n c rease fish and wildlife habi-
tat-oriented technical assistance
to private landowners and man-
agers during the conservation
planning pro c e s s .

• Expand partnerships with
landowners, tribes, private org a-
nizations and public agencies to
foster fish and wildlife conserva-
tion on private lands.

I m p roving A m e r i c a ’s Conservation Effo rt s
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2 . I m p rove re s e a rch ,
d evelopment of
t e ch n o l ogy and
t e ch n o l ogy tra n s fe r

The Commission on 21st Century

P roduction Agriculture Resourc e s ,

echoed by the findings and re c o m-

mendations of many other parties,

identified re s e a rch as a significant

need for USDA conservation pro g r a m s

into the future. The Commission

emphasized four re s e a rch areas for

i m p rovement: providing voluntary

incentive-based programs to enhance

a g r i c u l t u re’s positive contribution to

air and water quality; developing a

means to compensate producers who

establish environmentally beneficial

practices, with funding from a sepa-

rate environmental program; establish-

ing a baseline measure of agriculture ’ s

positive contribution to air and water

quality; and focusing on priority issues

including, but not limited to, carbon

sequestration, control of gre e n h o u s e

gases emissions, manure management

and alternative fuels.

Other entities focused on the need

to fill critical data gaps on the curre n t

status of watersheds and ecosystems

and for better technology to monitor

the effects that conservation practices

and systems have on water quality

and watershed health. Some pointed

to the need for greater cooperation

among USDA and private entities such

as certified crop consultants who are

engaged in assessing natural re s o u rc e

conditions and providing assistance to

l a n d o w n e r s .

USDA’s Agricultural Air Quality Ta s k

F o rce noted several re s e a rch needs to

i m p rove air quality. Foremost, data are

c u r rently inadequate to determine the

e ffectiveness of control measures for

agricultural operations. Observations

must be augmented with reliable sci-

entific evidence, particularly in re g a rd

to data that can quantify reductions in

air quality associated with specific

techniques and practices.

Additional recommendations for

re s e a rch and technology develop-

ment and transfer include:   

O ve rall improve m e n t
• Develop new technologies and

i m p roved management practices
that enable landowners to mini-
mize the impact of their activi-
ties on the environment. 

• Expand re s e a rch in support of
integrated, system-wide
a p p roaches to meet the ecologi-
cal challenges of water quality
and management. 

• E n s u re that education, extension
and technology transfer activities
encourage the adoption of more
e n v i ronmentally friendly practices.

• Deliver re s e a rch results and
transfer technology in a more
e fficient manner.

The soil re s o u rc e
• P rovide digital soil surveys to

p roperly analyze watersheds
and landscapes for their non-
point source pollution potential
and effects through ecosystem
m o d e l i n g .

• Conduct re s e a rch and economic
analysis on the potential to
i n c rease storage of carbon in the
soil. Identify and validate carbon
c redits for agriculture and fore s t
conservation practices.

• R e s e a rch the use of carbon
c redit trading, which holds the
potential to enhance soil quality
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t h rough the build-up of soil
o rganic matter and help
sequester carbon to re d u c e
g reenhouse gases.

• P rovide statistical data and
analysis on agricultural chemical
uses, production methods, land
p roductivity and integrated pest
management practices and
establish relationships with local
soil and re s o u rce inventories.

The water re s o u rce —
quality issues   
• Conduct additional re s e a rc h

related to the effectiveness of
b u ffers at specific sites and for
specific purposes to update
practice specifications.
Document results that can be
achieved through the use of
b u ffers on a watershed scale.

The water re s o u rce —
quantity issues
• I n c rease USDA re s e a rch for irriga-

tion and related water re s o u rc e s
activities to assure continued
development and implementation
of state-of-the-art water- s a v i n g
t e c h n o l o g y .

• Incorporate digital soil survey
and landscape analysis model-
ing in irrigation design systems. 

• Conduct landscape modeling on
a watershed basis for impro v e d
e fficiency of water use.

• Assess the condition of all water-
shed dams as well as the popu-
lation at risk, hazard classifica-
tion and risk of failure acro s s
the nation. Provide geophysical
m e a s u rement tools to measure
sediment load and potential
weaknesses in dam structure s .

Air quality
• Define appropriate and eff e c t i v e

particulate control measures that
a re economically and techno-
logically feasible. Quantify par-
ticulate reductions re s u l t i n g
f rom each control measure .

• Develop accurate emissions
inventories for agricultural 
o p e r a t i o n s .

• Support the priorities and fund-
ing for re s e a rch re c o m m e n d e d
by USDA’s Agricultural Air
Quality Task Forc e .

• Conduct re s e a rch to impro v e
p rediction models for down-
wind concentrations of particu-
late matter, develop the best
sampling techniques for moni-
toring agricultural burn i n g ,
d e t e rmine emission factors,
evaluate techniques for re d u c-
ing harmful emissions from agri-
cultural burns and create alter-
natives to agricultural burn i n g .

C l i m ate ch a n ge 
• Conduct re s e a rch and economic

analysis concerning the poten-
tial to increase storage of car-
bon in vegetation and soil.

• Develop quantitative use-
dependent databases, including
ecological site descriptions, for
all soil mapping units and link
them to spatial databases.

• Develop new risk management
tools integrating support pay-
ments and private markets to
underwrite adoption of conser-
vation technologies at the farm
l e v e l .

• I n c rease collaboration among
NRCS and re s e a rch institutions,
including universities, the

I m p roving A m e r i c a ’s Conservation Effo rt s
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Agricultural Research Service
and others to refine and devel-
op improved models, further
i m p rove measurement technolo-
gies and systems and impro v e
understanding of the ecological
p rocesses that support agricul-
tural pro d u c t i o n .

S p raw l , land use and
p l a n n i n g
• Expand development and trans-

fer of “green infrastructure ”
technology to manage storm
water and control sediment.

We t l a n d s
• R e s e a rch a comprehensive con-

servation approach to wetlands
that takes into consideration the
condition of the landscape as
well as the treatments needed
to maintain or improve wet-
lands functional conditions.

• Identify geographic locations in
the current National Resourc e s
Inventory that continue to
exhibit significant declines in
wetlands acreage. Conduct a
detailed examination of the
causes of those declines and
identify strategies to achieve the
nation’s no net loss of wetlands
a c reage goal on private lands. 

• I n c rease the use of non-invasive
geophysical measurement tools
such as ground penetrating
radar and electro m a g n e t i c
induction to measure water
tables, depth of peat material
and deep-water sediment loads.

• Continue development of hydric
soil indicators for use in identi-
fying wetlands.

G razing land
• Develop and improve tre a t-

ments to assure the long-term
p roductivity and ecological
health of U.S. grazing lands.

P r ivate fo re s t l a n d
• Develop strategies to minimize

the impact of urban sprawl on
f o re s t l a n d s .

• P rovide re s e a rch assistance on
f o rest steward s h i p .

• Digitize and update soil surveys
in forested areas to support
m o re intensive uses.

• Expand development of new
a g ro f o restry technologies to
t reat waste, provide odor and
visual screens, develop altern a-
tive crops, diversify incomes
and improve productivity on
limited acre s .

Wi l d l i fe hab i t at
• Continue to re s t o re and

enhance aquatic habitats and
i m p rove current technology to
achieve this objective. 

• I m p rove technology and the
capability to reduce the impact
of invasive plant and animal
species on native ecosystems and
fish and wildlife communities.

• Develop mechanisms to mini-
mize the impact of suburban
sprawl and urban development
on agricultural lands and the
wildlife they support.

• C reate effective methods to
monitor the response of fish
and wildlife populations to agri-
cultural conservation practices
and land management activities.
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3 . Expand economic
i n c e n t ives fo r
c o n s e rvat i o n

Nearly all comments, identified

needs and recommendations con-

c e rning future agricultural conserva-

tion efforts emphasized the need to

continue or expand existing econom-

ic incentive programs and consider

the creation of new incentives. 

People focused on the ability of

land easement and reserve pro g r a m s ,

as well as other economic incentive-

based approaches, to re w a rd

landowners for re s o u rce conservation

practices. They called for extension

and modification of existing pro-

grams, including increased funding

and expanded eligibility. For exam-

ple, USDA’s broad-based conserva-

tion program, the Enviro n m e n t a l

Quality Incentives Program (EQIP),

o ffers financial assistance for conser-

vation practices based on the level of

expected environmental benefits.

Data indicate that demand for EQIP

assistance is three to four times more

than available funding. 

The incentives just mentioned focus

on future conservation efforts. But there

is a growing interest in a new econom-

ic incentive that re w a rds private

landowners for conservation goals that

they have already achieved because of

the secondary benefits (public goods)

that have accrued from past re s o u rc e

conservation on private lands.

Among the recommendations were

the following:

O ve rall improve m e n t s
• P rovide financial and other

incentives to landowners to

practice good stewardship. 
• I n c rease funding for the

E n v i ronmental Quality
Incentives Pro g r a m .

• Emphasize federal/state/local
partnerships in support of state
and federal funding initiatives
and devise a priority ranking
system for watershed pro j e c t
rehabilitation. 

The soil re s o u rc e
• Expand reserve programs to

re t i re highly erodible or other
fragile lands while allowing
agricultural and forest lands to
maintain their pro d u c t i v i t y .

The water re s o u rce —
water quality
• Within the Conservation Reserve

P rogram: (1) refine statutory
language and program adminis-
tration to ensure flexibility in
the use of buffers for achieving
water quality and other conser-
vation purposes at the farm or
ranch level, (2) maintain the
holdback acreage for buff e r s ,
(3) create financial incentives to
encourage landowners to act
collectively along a stre a m
course or within a watershed
and (4) make all agricultural
land eligible for participation in
the continuous sign-up.

The water re s o u rce —
water quantity
• Expand pilot watershed re h a b i l i-

tation pro j e c t s .
• Fund rehabilitation thro u g h

loans and cost-share assistance. 

I m p roving A m e r i c a ’s Conservation Effo rt s
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Air quality   
• Develop a guidance document

for agricultural producers to
include control measures and
estimated reductions of particu-
lates associated with each
abatement strategy.

• Assist local elected officials fro m
soil and water conservation
districts in administering
voluntary air quality compliance
p rograms. 

• Develop state implementation
plans, allocating credits based
on the rate of participation (per-
centage of land mass and/or
p e rcentage of participants) and
on yearly certification by conser-
vation district officials. 

• F o rego re c o rd keeping and
reporting re q u i rements by par-
ticipants beyond those alre a d y
needed for participation in
other USDA pro g r a m s .

• A d d ress smoke management
using a two-tiered appro a c h :
Tier 1 — a voluntary pro g r a m
for areas where agricultural
b u rning rarely causes or con-
tributes to air quality pro b l e m s ,
and Tier 2 — a more structure d
p rogram for areas where agri-
cultural burning contributes to
violations of air quality stan-
d a rds or to visibility impairm e n t
in federal Class I areas. 

C l i m ate ch a n ge
• S t r u c t u re farm and ranch sup-

port programs to optimize all
e n v i ronmental benefits, includ-
ing improvements in operation-
level greenhouse gas balances,
using pilot projects as models.

S p raw l , land use and
p l a n n i n g
• I n c rease funding and enro l l m e n t

of farmland in perpetual ease-
ments to slow development of
prime farmland.  

• P rovide cost-share and dire c t
payments to agricultural pro-
ducers to strengthen the eco-
nomic and ecological viability
of farms, decrease the amount
of land sold to developers and
p e rmit greater appreciation of
rural landscapes through local
cultural and heritage tourism
p ro g r a m s .

We t l a n d s
• I n c rease enrollment of wetlands

and associated uplands in the
Wetlands Reserve Pro g r a m .

G razing land
• C reate a grazing land or

grassland reserve pro g r a m .

A recent study (Environmental Defense 2001) based on USDA data

found that inadequate funding of USDA conservation incentives pre-

vents: (1) half of the farmers and ranchers seeking technical assistance

to improve tillage practices or install streamside buffers from getting that

assistance; (2) three out of four farmers seeking financial assistance to

re s t o re lost wetlands and woodlands, use less water or improve manure

management from receiving that assistance; (3) more than 2,700 farm e r s

hoping to re s t o re 560,000 acres of wetlands from participating in the

restoration pro g r a m .

In addition, thousands of farmers in the path of sprawl off e red to sell

their development rights to USDA or state and local programs, but there

w e re insufficient funds to accommodate them.
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P r ivate fo re s t l a n d
• I n c rease enrollment in fore s t r y

p rograms that emphasize re f o r-
estation and promote wise use
of forest re s o u rces such as tim-
b e r, carbon sequestration,
wildlife habitat and re c re a t i o n .

• Expand current cost-share and
incentive programs to encour-
age owners of non-industrial
private forestland to manage
their lands for private and pub-
lic benefits. 

Wi l d l i fe hab i t at
• I n c rease financial incentives to

f a rmers and ranchers for activi-
ties that help to maintain stable
wildlife populations and
i n c rease populations that have
experienced recent declines. 

• P reserve habitat gains made
t h rough incentive programs by
linking eligibility for financial
incentives with basic conserva-
tion standard s .

• Maintain existing and establish
additional conservation pro-
grams and incentives to re s t o re ,
p rotect and manage (over the
long term) native communities
such as wetlands, native grass-
lands and riparian are a s .

• C reate incentives such as Safe
Harbor Agreements for
landowners to improve habitat
for listed and candidate thre a t-
ened and endangered species
and provide landowners assur-
ances re g a rding future use of
lands that support these species.

I m p roving A m e r i c a ’s Conservation Effo rt s


