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HE Blue Ribbon Panel on Natural
Resource Inventory and
Performance Measurement was cre-
ated at the request of Chief Paul
Johnson to examine all aspects of

data and information collection, analysis, and dis-
semination within the Natural Resources
Conservation Service (NRCS).

Historically, NRCS has collected and dissemi-
nated a great deal of data and information about
natural resources, primarily soil resources. In recent
decades, however, the agency's mission has broad-
ened, and its information needs and those ofits
clients have changed rapidly. Today, NRCS i an
information-based agen_, that must more effective-
ly and efficiently collect and anal, ,e data and dis-
seminate information based on those data.
Unfortunately, the changing role of information in
achieving the agen . ,'s mission has not been recog-
nized by many NRCS personnel.

Members ofthe blue ribbon panel were drawn
from a wide range of technical and poli_, back-
grounds and different levels of knowledge about the
agency. The panel met five times between March
and July 1995. ChiefJohnson met with panel
members at the outset of their work to articulate his
charge to the panel, and he met with them again as
they completed their work to receive the panel's
findings.

Panel meetings were intense, but productive.
Almost all panel members attended all meetings,
which allowed for considerable continuity in our
deliberations.

The panel received information and suggestions
from numerous people, both within and outside
NRCS. In addition, nearly all panel members inter-
viewed NRCS district conservationists and others
‘ who provide conservation information and technol-

ogy to the agen_'s clients.

Two types ofissues competed for the attention of
the panel and for recognition at NRCS. One type
revolved around management and agen , cultures-
questions about roles of different levels of the agency,
priority-setting, decision-making processes, and the
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influence of personal values and views. The second
type revolved around technical and technology top-
ics--questions of hardware and software compatibili-
ty, use of commercial software, frequen_ , of
technology upgrades, and staff responsibilities in
applying modern technologies. Both types ofissues
are important and related, and one of the major chal-
lenges facing NRCS is to weave them together rather
than address the issues independently.

The panel was briefed well on the major data and
information activities at NRCS, particularly natural
resource assessment activities. Unfortunately, there
was neither the time nor was it the mission of the
panel to examine all agencyactivities and responsi-
bilities. Panel members acquired a much clearer idea
of the agen_, culture in which data and information
collection, analysis, and dissemination occur. They
also became aware of recent, ongoing, and planned
changes in those activities during the period in
which the panel was meeting.

The panel concluded its deliberations by reach-
ing consensus on six general recommendations.
Those recommendations are accompanied by
numerous sub-recommendations, along with find-
ings and summary comments.

Readers of this report will note considerable rela-
tion and integration among the recommendations
and accompanying sub-recommendations and, thus,
some overlap. Panel members accepted the fact that
some duplication was necessary if each of the six
general recommendations was to stand alone.

The panel recognized that NRCS works to serve
simultaneously at least three distinct client groups
who depend to varying degrees on NRCS for data
and information management: (1) the local users of
services, mainly private landowners and units of
government; (2) users of information for broad pol-
i, direction, members of Congress, for example;
and (3) users within NRCS and the U.S.
Department of Agriculture who support the work-
ings of the agency.

Following are the panel's recommendations:
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RECOMMENDATION 1

Elaborate the NRCS mission (including the
strategies, goals, and performance measures
necessary to accomplish that mission),
recognizing that data collection and analysis
are of increasing importance to the mission,
and articulate the multiple roles of
information at national, regional, state, and
local levels of NRCS in achieving the mission.

Sub-Recommendations

la. NRCS must clearly define its mission to include
the following goals:

« Ensure that information about natural resource
condition and management practices is in an
appropriate, usable form and accessible to indi-
vidual landowners and other local users at scales
that range from fields to farms to watersheds or
ecosystems.

Ensure that poli.  makers and citizens have reli-
able, timely regional and national information
on natural resource status and trends.

Ensure that NRCS has the information neces-

sary to assess its own needs and accomplish-
ments and to evaluate the performance ofits
programs.

1b. NRCS must articulate how accessibility to
information supports the NRCS mission of
helping people to conserve and enhance natural
resources.

RECOMMENDATION 2

Develop an integrated data collection and
information management plan and
implementation process to drive all data and
information management activities at NRCS.

Sub-Recommendations

2a. Develop immediately an organizational struc-
ture and operating procedure that will allow a
coordinated approach to identifying and meet-
ing the data and information needs of the
agen_ s client base.

4 Data Rich and Information Poor

2b. Designate an internal coordinating group and
instruct it to develop--within six months-an
integrated data management plan that can be
implemented incrementally and will satisty data
and information needs at all levels within the
agency and in all regions ofthe country.

2c. While implementation ofthe data management
plan should be based on the specific recommen-
dations ofthe coordinating group, the panel
strongly believes the following actions by
NRCS leadership will be critical to the long-
range success of this effort:

Express the strongest possible commitment to
implementation of the plan.

Create an organizational structure to imple-
ment the plan that includes information man-
agement specialists, geographic information
system specialists, statisticians, analysts, com-
puter specialists, natural resource specialists,
data collection specialists, among others, and
represents all types and levels of data-related
activities.

Establish standards for information design, data
collection, data dissemination, data sharing,
and data release for the agen,, and make rec-
ommendations on data structure, management,
and appropriate analysis.

Establish a schedule for major data collection
and analysis activities, and set priorities for the
limited resources available.

Convert data bases from tabular form © spatial
form and structure them so data can be aggre-
gated, anal , .d, and published at different geo-
graphic levels, as appropriate, given statistical
characteristics of data.

Develop metadata for archiving, data documen-
tation, and data sharing purposes in line with
acceptable standards.

o Identify and aggressively explore opportunities
for marketing and franchising information
produces.

November 1995



RECOMMENDATION 3

Fully implement "networked"
communication between and among all levels
of NRCS, and ensure that external clients
have ready access to all NRCS products and
that NRCS has ready access to products of
external clients.

RECOMMENDATION 4

Reexamine the NRCS role in overall natural
resource assessment and information
management, acknowledging that many
organizations have natural resource
management and informafion collection
responsibilities, and aggressively pursue
partnerships with other agencies and the

Sub-Recommendations

3a.

3b.

3c.

3d.

3e.

Establish immediately an internal e-mail system
ofnetworked computers in every office
throughout the agency, supporting remote
access to file servers and use ofsuch Internet-
based applications as the World Wide Web.

Make published results o f national data efforts
accessible to regional, state, and local NRCS
offices, in part to gain recognition of natural
resource assessment throughout the agency as a
critical component of the NRCS mission.

Improve vertical communication throughout
NRCS, particularly with respect to the

Chief's vision of the agency's future, by remov-
ing cultural and other barriers to effective
communication.

Establish policies and procedures, along with
feedback mechanisms, that enable all staffto
provide requested informational services expe-
ditiously to their clients, and launch training of
all personnel.on new ways ofdoing business.

Publicize widely the availability and content of
data bases accessible to interests outside the
agency by publishing a descriptive brochure and
developing World Wide Web and file transfer
protocol services that describe agency products,
services, and capabilities.

3£ Assign sufficient, well-equipped, dedicated staff to

3g.

service the information needs of policymakers.

Document the use of NRCS data in terms of
types and frequency ofuse, the demographics of
users, and the benefits accrued; initiate a

process for systematic recording of customers'
data use; and periodically analyze usage data sothe
results can be used in prioritizing NRCS

data acquisition and analysis activities.
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private sector.

Sub-Recommendations

4a.

4b.

4c.

Recognize the National Resources Inventory
(NRI) as avital measurement tool in support of
a broader, more germane natural resource
assessment activity in NRCS and evaluate its
utility in achieving the resource inventory goals
ofnatural resource assessment.

Establish a permanent Natural Resource
Assessment Advisory Committee, with represen-
tatives from the user and scientific communities,
that, on a continuing basis, advises NRCS lead-
ers and the internal coordinating group (recom-
mendation 2b) about natural resource
assessment goals, data needs, data collection
methods, analytical techniques, areas of mutual
collaboration, timing of inventories, and screen-
ing and quality control of data and results.

Strengthen natural resource assessment activities
within NRCS and expand those activities where
necessary through the following actions:

Articulate clearly natural resource assessment
needs at the local, state, regional, and national
levels, in each case recognizing the specific role
ofNRCS.

Define NRCS natural resource assessment
goals, determining what tools are needed to
attain those goals, and then separate which
goals are better met as part ofNRCS's progress
reporting or status review activities and which
goals are best achieved through resource inven-
tory using tools like NRI.

Evaluate, in resource inventory, issues related to
primary sampling units as a point versus an area.

Establish standards for evaluation ofmeasured
variables that clearly discriminate real change
from natural variation and measurement error.
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» Develop a well-conceived policy within NRCS
for compliance monitoring and enforcement as
it affects the agency's efforts in natural resource
assessment.

Develop assessment tools and environmental
indicators that quantify changes in range health,
forest health, soil quality, wetlands, wildlife
habitat, and urban/suburban health, keeping in
mind linkages to air and water quality.

Allow for regional and watershed collection of
natural resources data over and above a mini-
mum national data set.

Expand the utility of data, taking advantage
of newer statistical techniques, such as small-
area estimation and rare population sampling
methods.

4d. Integrate NRCS natural resource assessment

4e.

activities with assessment activities of other
agencies and organizations, both public and pri-
vate, through the following actions:

Pursue the merger ofthe NRI and the Forest
Service's Forest Inventory and Analysis, and
study linkages with other natural resource
assessment activities, as ne ded, to achieve stat-
ed goals.

Link natural resource assessment data collection

activities with National Agricultural Statistical
Servite.data to quantify the impacts of conser-
vation' programs on people's behavior and to
collect participation and practice data on gov-
ernment programs.

Develop compatible definitions and techniques

with other resource assessment activities.

Georeference resource assessment data as the

linkage to other data sets.

Examine the unique contributions ofNRCS
geospatial data in the multiagency environment
of natural resource assessment through active

articipation in interagen , committees created to

coordinate such activities.
Make natural resource assessment a continuous

process with dedicated staff both within and
external to NRCS (Forest Service, National
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Agricultural Statistics Service, Environmental
Protection Agency, Economic Research Service,
Geological Survey, etc.) through the following
actions:

Develop ongoing data analysis and interpreta-
tion capabilities within NRCS in association
with client groups.

Improve resource inventory data collection
techniques by using "dedicated” crews.

Investigate the utility of continuously
sequenced NRI data collection.

4f. Improve the relevance ofnatural resource assess-
ment in NRCS through the following actions:

« Make the availability of natural resource data
and information more timely relative to nation-
al policy issues.

Devise unique goals for each assessment cycle
relative to short-term issues.

Achieve a statistical reliability in the NRI below
the major-land-resource-area level, for example,

at the eight-digit hydrologic unit or multicounty
level.

Evaluate resource assessment activities continu-

ously to ensure their relevance to emerging nat-
ural resource issues.

4g. Proactively seek out useful data bases from
sources external to NRCS and link them with
agen, data bases.

RECOMMENDATION 5
Position NRCS in the mainstream of

information technology.

Sub-Recommendations

Sa. Establish procedures within the agency to mon-
itor changing technologies and levels of techni-
cal sophistication, and report annually to the
chiefon the position of NRCS relative to the
mainstream o f technology.

Sb. Conduct periodic system design and operation

evaluations, ensuring that a majority ofall eval-
uation groups established be end-users of
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5c.

5d.

5€

5f.

NRCS services, (especially farmers, representa-
tives of the business community, and other
nongovernmental agencies).

Develop system design and procurement proce-
dures that shorten the cycle between technology
procurements and reflect a rapidly changing
technological environment, emphasizing use of
commercial, off-the shelf solutions that provide
ease of use, interoperability, and flexibility.

Move the agency's computing environment to a
distributed, networked client/server architecture
with a distributed and networked data base.

Convert data bases and user interfaces to com-
mercially available, user-friendly, graphic-user
interfaces that are easily programmable and run
on fully supported platforms.

Equip field offices with geographic information
system (GIS) mapping capabilities, and create
an infrastructure in field offices to exchange
data with farm and ranch operators and other
local constituencies in a variety of formats to
facilitate on-farm/on-ranch use,of computer
systems in such site-specific technologies as
used in precision farming.

5g. Accelerate development and acquisition of digi-

5h.

5i.

tal orthophotos, digitized soil maps, and
remotely sensed data bases and, in the process,
consider increased cooperation with other
agencies and organizations to provide a national
land information data base (see recommen-
dation 4g).

Redefine the roles of information resource man-
agement professionals within the agency to
reflect the present role of natural resources
information within NRCS, and train staffin
the use of information and information sys-
tems, using models to evaluate alternatives in
the decision-making process.

Improve the educational, technical, and train-
ing services available to field offices to ensure
that field personnel are (a) able to meet their
program management objectives of providing

Data Rich and Information Poor
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technical assistance, reliable data, and appropri-
ate advice to farm and ranch operators and
other land managers and (b) possess the ability
to anal, , e data and monitor the impact of their
programs at the farm or ranch and county or
watershed levels.

5j. Ensure that technical support to field offices is
increased to appropriate levels in relation to
mainstream information technology while min-
imizing the bureaucracy involved, which could
otherwise reduce budgets and technical support
for field operations.

RECOMMENDATION 6

Identify the objectives of each NRCS data
collection effort, and articulate its role in
meeting the agency's mission and purpose.

Sub-Recommendations

6a. As an integral part of the data management and
planning process (recommendation 2), develop
an inventory ofall NRCS data programs that
includes for each objectives, costs, conditions of
access, and primary users.

6b. Establish logical links between the detailed
characteristics of each data collection program,
such as mapping scale and sample size, and the
program’s objectives.

6¢. For all major data collection programs, establish
how each measured variable contributes to the
program’s objectives.

6d. Monitor the use of NRCS data by external
users, and incorporate such information into
the evaluation of each data program (see recom-
mendation 3g).

6e. Improve the quality ofthe soil survey program
to meet the needs of comprehensive farm plan-
ning, ecosystem-based assistance, and precision
farming through the following actions:

o Clarify the contribution of each component of
the soil survey program to the agency's mission.
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« Pursue quality improvements in the soil survey
using detailed data and precision technologies,
including G!S, sensors, and global-positioning-
system devices.

Reexamine the agency's policies with regard to
digital soil survey data and digitizing standards
to ensure these do not restrict the ability of field
offices to provide their users with access to the
widest possible data resource, including data
digitized by state and local agencies.

¢ Undertake an examination of the entire process
ofsoil survey to ensure that digital technology
provides the most efficient communication pos-
sible between the field soil scientist and the
eventual user ofsoil data.

Investigate the costs and benefits ofadding new
variables or themes to the soil survey program
that are not available from other sources or of
dropping existing variables. For example, might
the soil survey program provide a cost-effective
source ofland use/cover information?

Members of the panel realized from the outset
how difficult it would be to examine all phases
ofdata and information collection, analysis, and
dissemination within NRCS. Time would be a
constraint, a well as the task of understanding the
sheer breadth and complexity of agency activities.
Panel members chose to focus their investigation
and analysis on those aspects of the agency's
data-collection and information-generation activi-
ties that seemed most relevant to the agency's
future mission.

While the report contains some criticism of the
agency and its data- and information-related activi-
ties, panel members believe that NRCS is the
nation's premier conservation agency with respect
to private land resources. No other agency, for
example, has mapped soils or measured changes in
the land and its use to the extent that NRCS
employees have, or done so as well.

Despite the agency's strengths, the panel
observed important shortcomings that members
believe NRCS must address if the agency & to
maintain its position of preeminence in natural
resource conservation on private land at the federal
level. Much data currently collected and dissemi-
nated by NRCS is in response to congressional
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mandates or the needs of specific clients. While the
agency has a great deal of data, therefore, many of
those data are oriented toward the specific purpose
for which they were collected, with little or no rela-
tion or integration to other data. This has resulted
in a number of anomalies and embarrassments for
the agency. More importantly, it prevents the
agency from truly fulfilling its mission because it
does not recognize the role of information in doing
so. The panel found that NRCS has not been able
to convert those data to the information needed
both internally and externally for policy and opera-
tional purposes. The panel's recommendations are
intended to guide NRCS i collecting the data
needed to fulfill its mission and to convert those
data into information that can be provided to
clients within and outside the agency. The panel
also suggests that NRCS use whatever means are
available (parrnerships with other agencies and the
private sector) to collect those data the agency
needs to accomplish its mission.

The six recommendations and accompanying
sub-recommendations, if fully implemented, will
require important changes in the agency's structure,
procurement procedures, training of employees,
and other traditional ways of doing business. But
the agency may have little choice. Monetary and
human resources are becoming ever more limited,
and demands from users of NRCS data and infor-
mation threaten to outstrip the agency's capacity to
deliver the anticipated services. Moreover, other
public and private-sector interests have or may soon
assume the roles and functions traditionally belong-
ing to NRCS. To remain relevant, panel members
agreed, NRCS must rethink its data and informa-
tion activities in a way that will allow the agency to
use its rich data resources in far more information-
effective ways than it has in the past.
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HE Blue Ribbon Panel on Natural
Resource Inventory and Performance
Measurement was created at the
request of Chief Paul Johnson to
examine all aspects ofdata and infor-
mation collection, analysis, and dissemination
within the Natural Resources Conservation Service
(NRCS)-a 60-year-old agency within the U.S.
Department ofAgriculture (USDA) that has as its
mission to create "a productive nation in harmony
with a quality environment."

NRCS is the nation's premier conservation agency
with respect to private land resources. Toachieve
that status, NRCS historically has collected and
disseminated a great deal ofdata and informa-tion
about natural resources, primarily soil resources. In
more recent decades, however, the mission of NRCS
has broadened well beyond the concern about
protecting the nation's soils. Similarly, the
information needs ofthe agencyand its clients have
changed rapidly. NRCS has become more o fan
information-based agency, an agency that must
more effectively and efficiently collect, analyze, and
disseminate that information. Unfortunately, the
changing role ofinformation hasnot been
recognized by NRCS personnel, and that role has
not been fully articulated in the context of the
agency's current knowledge-intensive position.

Members ofthe blue ribbon panel were drawn
from a wide range-of technical and policy back-
grounds and different levels ofknowledge about the
agency. The panel met five times between March
and July 1995. ChiefJohnson met with panel
members at the outset oftheir work to articulate
his charge to the panel, and he met with them
again as they completed their work to receive the
panel's findings.

Panel meetings were intense, but productive.
Almost all panel members attended all meetings,
which allowed for considerable continuity in our
deliberations.

The panel received information and suggestions
from numerous people, both within and outside
NRCS (see appendix A). In addition to hearing those
presentations, nearly all panel members interviewed
NRCS district conservationists and others who pro-
vide conservation information and technology to the
agen_ s clients. Both the presentations and the inter-

views enabled panel members to become sensitive to
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the impacts on agency employees of downsizing and
reinvention activities that were occurring during the
course ofthe panel's work.

Two types of issues competed for the attention of
the panel and for recognition at NRCS. One type
revolved around management and agency cultures.
This encompassed primarily questions ofroles of
different levels of the agency, priority-setting, deci-
sionmaking processes, and the influence of personal
values and views. The second type revolved around
technical and technology topics. There were ques-
tions of hardware and software compatibility, use of
commercial software, frequency oftechnology
upgrades, and staff responsibilities in applying mod-
ern technologies. Both types ofissues are important
and related, and one ofthe major challenges facing
NRCS is to weave them together rather than address
the issues independently of each other.

The panel was briefed well on the major data
and information activities at NRCS, particularly
natural resource assessment activities, including the
National Resources Inventory (NRI), and the Field-
Office Computing System (FOCS), all ofwhich
require substantial commitments of money and
manpower. Unfortunately, there was neither the
time nor was it the mission ofthe panel to examine
all ofthe activities and responsibilities of NRCS.
Panel members did acquire a much clearer idea of
the agency culture in which data and information
collection, analysis, and dissemination occur. They
also became aware o fmajor recent, ongoing, and
planned changes in those activities during the peri-
od in which the panel was meeting.

The panel concluded its deliberations by meet-
ing in executive session to develop recommenda-
tions. It reached consensus on six general
recommendations. Those recommendations are
accompanied in this report by numerous sub-rec-
ommendations, along with findings and summary
comments, as appropriate. Each discussion was
drafted by a subcommittee of panel members and
reviewed by all members.

Readers ofthis report will note considerable
rela-tion and integration among the
recommendations and accompanying sub-
recommendations and, thus, some overlap. For
example, recommendation two, which addresses the
need for an integrated data collection and
information plan, very much depends on
completion ofrecommendation one,

November 1995 9
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which calls on NRCS to clarify its mission in a way
that acknowledges the importance of data collec-
tion and analysis in achieving that mission.
Ultimately, panel members accepted the fact that
some duplication was necessary, given that each of
the six general recommendations was intended to
stand alone to a certain degree.

In developing its recommendations, the panel
recognized that NRCS works to serve simultane-
ously at least three distinct client groups that
depend to varying degrees on NRCS for data and
information management. Those groups include
(1) the local users ofservices, mainly private
landowners and units of government; (2) users of
information for broad poli. , direction, members of
Congress, for example; and (3) users within NRCS
and USDA who support the workings ofthe
agency. The panel's recommendations recognize the
distinct and varying needs ofeach group and
repeatedly reference them within the report.

10 Data Rich and InformationPoor
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Elaborate the NRCS

mission (including the

strategies, goals, and

performance measures

necessary to
accomplish that mission),
recognizing that data collection
and analysis are of increasing
importance to the mission, and
articulate the multiple roles of
information at national, regional,
state, and local levels of NRCS in
achieving the mission.

Sub-Recommendation

la NRCS must clearly define its mission to include
the following goals:

« Ensure that information about natural resource
condition and management practices is in an
appropriate, usable form and accessible to indi-
vidual landowners and other local users at scales
that range from fields to farms to watersheds or
ecosystems.

« Ensure that policymakers and citizens have reli-
able, timely regional and national information
on natural resource status and trends.

« Ensure that NRCS has the information neces-
sary to assess its own needs and accomplish-
ments and to evaluate the performance of its
programs.

1b. NRCS must articulate how accessibility to
information supports the NRCS mission of
helping people to conserve and enhance natural
resources.

Findings

Information has always been at the core of the
NRCS mission. When a district conservationist sits
down with a farmer, rancher, landowner, or local
government official, the three most important
NRCS products that the conservationist can offer
are personal expertise, information in many forms,
and access to financial assistance. When citizens
and government leaders debate issues about natural
resources, they turn to NRCS for reliable informa-
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tion-maps and data-about environmental condi-
tions and trends and about the use of conservation
practices on private land.

Yet NRCS sometimes to take information
for granted. The NRCS vision, mission statement,
and guiding principles outlined in "A Productive
Nation in Harmony with a Quality Environment:
Soil Conservation Service Strategic Initiatives for the
1990s," for example, speak about "help[ing] people
conserve, improve and sustain our natural resources
and "lead[ing] people to a greater understanding.”
But not one of these expressions explicitly states the
NRCS role in developing or providing information.
Moreover, the panel repeatedly heard comments
from NRCS employees suggesting that many of
those employees view the collection of data about
natural conditions & a bureaucratic burden that
reduces the amount of time they have to work with
clients rather than as building NRCS's key assets.
This view was especially prevalent when the collect-
ed data and resulting information were seen as
unlikely to help in assisting agency clients.

The capacity to produce computer-based infor-
mation about natural resources and the ability to
use this information intelligently are both changing
rapidly as technology becomes more sophisticated
and less expensive. New technological tools, such as
geographic information systems (GIS), are now
commonly used by NRCS's partners and clients
through commercial vendors and at reasonable cost.
Armed with those tools, people are asking new
questions and reasking old questions 0ofNRCS -
questions about how to protect natural resources
while continuing to manage a farm or ranch for
profit; questions about the interrelationships
among a wider variety of natural resources; ques-
tions about biodiversity; and questions about entire
watersheds, ecosystems, or regions.

Furthermore, many agencies and private busi-
nesses other than NRCS are building capacities to
gather and provide this information. Although
farmers still turn to NRCS for soil maps, the small
but growing number of farmers who practice the
techniques of precision farming are using new tech-
nologies to gather far more detailed information
about their land than NRCS can offer. And NRCS
has no mechanism to become a customer of these
farmers and to capture the information that they
gather. While officials in other agencies still rely on
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NRCS for soils and snow survey data, as well as on
NRCS information systems that bring together a
wide variety of other natural resource information,
those other agencies also are developing their own
data bases and geographic information systems to
integrate multiple kinds of information for
measuring and managing watersheds, ecosystems,
and other environments. In many cases, NRCS is
challenged to make use of data from other agencies.

In short, the mission that NRCS is actually car-
rying out is changing rapidly as the information
capacities and needs of farmers, local officials,
agency managers, and policymakers change. No
NRCS documents or statements provided to the
panel acknowledged these changes. NRCS must re-
examine the role of information in its mission ifit is
to keep pace with the needs of its "clients" and with
the capabilities and services offered by other agencies
and private businesses.

In this, NRCS is not unique. Private businesses
and agencies in many other fields, from automobiles
to personal services, are redefining their mission to
include the responsibility of providing
information and redefining their products as
knowledge-intensive services as well as physical
things or activities. As the pace of change accelerates,
the ability to respond quickly to change
becomes more important. The penalty that might
result from self-created obsolescence in these times of
constrained federal budgets could be high.

In conjunction with updating its mission and its
understanding of how the agency can achieve its
goals, NRCS must take practical steps to ensure
that its field staff, technical experts, and managers
have the hardware, software, and skills to use mod-
ern information systems effectively. This means
new approaches to training, agency support ser-
vices, management, and accountability to the pub-lic
and to Congress. These needs are discussed
under other recommendations.

One of the most important aspects ofthe chang-
ing role of information is the rising concern with
demonstrating agency performance in understand-
able terms - measuring how government agencies,
like NRCS, are contributing to real achievements that
are important to citizens. A clear understanding of
agency contributions will promote acceptance by the
public of NRCS activities and exert positive
impact on the resources-people, money, and sup-

12 Data Rich and InformationPoor
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port-made available to the agency through the
budget process. The Government Performance and
Results Act of 1993 (GPRA) responds to this con-
cern by defining a pr6cess where federal agencies
will promote accomplishments through measurable
results---not processes (like meetings held) or activi-
ties (like acres mapped, plans written, or miles of
terrace constructed), but real improvements in nat-
ural resource condition. These assessments will go
well b, -ond traditional program evaluations.
Agency managers are expected to hold their staffs
responsible for contributing to these goals.

All federal agencies are experimenting with how
to meet GPRA requirements as the 1997 deadline
for submitting a strategic plan to Congress and the
Office of Management and Budget (OMB) gets
closer. GPRA is forcing NRCS to address many
tough issues-both technical challenges and con-
ceptual problems. Even if the broad goals of an
agency were relatively stable, policymakers in both
the executive and legislative branches keep asking new
questions, as well as old questions in new ways. They
may want answers with a different level of detail
than do agency managers. In the case of NRCS, those
goals have been changing rapidly over the past
decade. Complying with GPRA, therefore, is far
more complex than building a single, massive
hierarchical system to track all activities, costs, and
accomplishments for each. major budget category.

Fully and effectively implementing GPRA will
support the mission of NRCS, as any worthy self-
appraisal does, and ensure that Congress, )M B,
USDA, and NRCS managers at all levels have the
kind o finformation that each of these different par-
ties need to hold the agency accountable for con-
tributing to real achievements in the conservation o f
natural resources. This support can be amplified by
developing goals, performance measures, and
performance indicators at each level of NRCS. In this
way, local, state, and regional offices and other
entities know what it is that they plan to accom-
plish and how they will measure that accomplish-
ment. Specific environmental or other performance
measures will be established for every program prior
to its implementation as well.

The goals, performance measures, and perfor-
mance indicators of NRCS should also reflect the
various information needs ofthe three distinct
client groups o fthe agency. Local users of NRCS
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services need "ground-level" information, including
technical data, maps, soil survey data, watershed
data, GIS-layered information, and the information
required to measure performance at local offices.
(This assumes that goals will have been established
at the local level against which performance can be
measured.)

Users of information for broader policy purposes
need to measure and assess performance at all levels
ofthe agency. Those needs center on information
about the health of soil and other natural resources.
This information prepares NRCS for presentations
to Congress and other poli_  makers and benefits
interested federal, state, and local agencies and pri-
vate citizens as well.

NRCS also needs information for internal uses,
including administrative and management informa-
tion. Such data are used to assess program and
employee performance and to develop budget rec-

ommendations.

As the panel members considered their charge,
they identified a number ofissues that might be
reflected in the NRCS mission statement and sup-

porting documentation. Those issues seem to be

key, both because of the milieu in which the agency
currently operates and because of efforts to position

itselffor the 21st century. The panel offered recom-
mendations that address many o fthose issues now,
but NRCS should consider reflecting periodically

on the following as a basis for self-analysis.
How can NRCS:

« Balance its roles ofcollecting data and dissemi-
nating information in support offield staffand
local land managers, regional resource assess-
ments, and congressional decision-making?

« Provide value-added information and anal,ical
services?

o Coordinate its various information sources to

enhance the extent o ftheir usage?

Provide quality control over information sources
and consistency?

« Adopt information sources from other entities
instead o fcollecting the data internally?

o Provide meaningful feedback to field-office
personnel?

 Hasten completion o fthe national soil survey?

Data Rich and Information Poor

Addressing these topics has major implications
for the agency and the clients it serves. For example,
NRCS should recognize and provide for differing
regional and local information needs within an
overall framework ofconsisteht, reliable, useful
national information. This could be accomplished,
in part, by ensuring that field staffare conversant
with the changing capabilities of GIS and other
modern information systems; with their changing
use in agriculture, management o fwatersheds, and
interrelationships within ecosystems; and with the
changing role of NRCS in the "market" for provid-
ing such information to all potential users.
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Develop an integrated
data collection and
information
management plan and
implementation
process to drive all data and
information management
activities at NRCS.

Sub-Recommendations

2a. Develop immediately an organizational struc-
ture and operating procedure that will allow a
coordinated approach to identifying and meet-
ing the data and information needs of the
agency's client base.

2b. Designate an internal coordinating group and
instruct it to develop-within six months-an
integrated data management plan that can be
implemented incrementally and will satisfy data
and information needs at all levels within the
agency and in all regions of the country.

2c. While implementation of the data management
plan should be based on the specific recommen-
dations ofthe coordinating group, the panel
strongly believes the following actions by
NRCS ladership will be critical to the long-
range success of this effort:

o Express the strongest possible commitment to
implementation ofthe plan.

Create an organizational structure to imple-
ment the plan that includes information man-
agement specialists, geographic information
system specialists, statisticians, analysts, com-
puter specialists, natural resource specialists,
data collection specialists, among others, and
represents all types and levels of data-related
activities.

Establish standards for information design, data
collection, data dissemination, data sharing,
and data release for the agency and make rec-
ommendations on data structure, management,
and appropriate analysis.

14 Data Rich and Information Poor

« Establish a schedule for major data collection
and analysis activities, and set priorities for the
limited resources available.

o Convert data bases from tabular form to spatial
form and structure them o data can be aggre-
gated, anal,,ed, and published at different geo-
graphic levels, as appropriate, given statistical
characteristics of data.

o Develop metadata for archiving, data documen-
tation, and data sharing purposes in line with
acceptable standards.

« Identify and aggressively explore opportunities
for marketing and franchising information
products.

Findings

NRCS collects substantial data and information
(see appendix B). This is not surprising, given that
s much of the agency's work must be based on the
data that it collects and anal, ,es and that its infor-
mation activities are held in such high regard, both
within the agency and beyond. NRCS operates in
an environment ofriches. The richness ofits efforts
includes the following, as identified by NRCS staff:

« NRCS operates at least 12 distinct data programs.

o Data are collected primarily but not entirely at
the field level.

« Data are compiled in state' offices, regional offices,
or national headquarters.

o Cost estimates for data activities exceed $235 mil-
lion annually.

« Clients and uses of agency data vary widely.

Information about data collection efforts sug-
gest, and the panel meetings with staff confirmed,
that those efforts have become expensive, unwieldy,
and fragmented. No individual came before the
panel who exhibited knowledge about all of the
data collection and analysis activities within the
agency. In fact, some panel members believed that
certain staff members may have attended panel
meetings to learn more about activities in other
parts of NRCS. This lack of communication and
coordination is an increasing liability in an era of
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declining financial and staff resources, rapidly
changing technologies, and added demands at the
field level.

That communication and coordination are lack-
ing is not surprising because there are many differ-
ent purposes for which data are collected and
analyzed. The agency maintains a strong commit-
ment to an extensive effort with broad capability, and
the evolution of data collection and information
analysis activities has been incremental and
cumulative.

This problem is especially apparent in several
areas. One is where information is collected but not
used extensively, unavailable for timely analysis or
evaluation, or analyzed insufficiently to be useful.
The NRI suffers from this problem. The second is
where information is collected by other entities, but
NRCS has few or no mechanisms to incorporate
that information internally. A third is the inability to
use large data collections, such as NRI and the soil
survey, to address program evaluation and pro-gram
measurement needs, though the panel did
hear of one attempt underway to use the NRI as a
means ofevaluating the conservation technical
assistance program.

The data management plan's objectives should be
to serve better and more efficiently the agency's client
base-users oflocal office services, users
making natural resources policy decisions, and users
evaluating agency programs-with consistent,
reliable, and timely information. Panel members
observed, for example, that local client needs were
very much focused on information for conservation
plans for individual landowners. In the case ofpre-
cision farmers, those needs reflect the desire of
operators to use information in conservation plans in
GIS form with information they have derived. For all
clients, NRCS information increases in value when it
can be integrated with other necessary
information. Similarly, data on ecosystems and
watersheds have become more sought after by state
and national planners and policymakers. NRCS data
provide part but not all of the information
needed for resource planning and evaluation on pri-
vate land; these extensive data needs cut across fed-
eral and state agency responsibilities and require
coordination.

Data Rich and Information Poor

The scope o factivities within NRCS should
include data collection, data management, data
analysis and interpretation, data and information
delivery, and evaluation. The panel offered the fol-
lowing comments on each of these activities:

Data collection-

The task ofdata collection includes statistical
design and quality control. It is important that
NRCS recognize the various forms of data it now
collects on natural resource use and condition,
assess what data should be collected and how, and
coordinate data collected at various levels within
the agen_, with data collected by other natural
resource agencies and private organizations.

Data management-

While NRCS has developed considerable data man-
agement capability within its information resource
management division and elsewhere, NRCS must
develop a data management plan that integrates
natural resource data management throughout and
external to the agency.

Data analysis and interpretation-

NRCS does not realize the full value ofits natural
resource data, and it does not maximize use of those
data because it does not possess sufficient capability
for data analysis and interpretation (statistical and
otheIWise) within the agency. This is an important,
clearly identified component of the Forest Service's
Forest Inventory and Analysis (FIA) program, for
example, which provides important feedback on
design and data collection techniques used in the
FIA (although the FIA is seriously underanal ,ed
also, in the opinion ofmany people).

Data and information delivery-

The value ofdata and information is found in their
use. Panel members were informed that important
NRCS information is not available to users.
Moreover, data and information from other sources
are not recognized by NRCS and thus not integrat-
ed with those from NRCS. Digitized soil survey
information in NRCS, for example, is far from
complete and not generally available, while state
efforts to digitize soil surveys are considerable but
unrecognized in most cases by NRCS.
Congressional staffers reported to the panel that
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while needed data existed those data were not pack-
aged in a useable form for members of Congress.
Effective data and information delivery systems
must emerge quickly within NRCS ifthe agency is
to regain its preeminence in natural resource infor-
mation and assessment. Information from such sur-
veys as the NRI can likely be made more useful as
well at the county or watershed level.

Evaluation-

Evaluation is a cornerstone ofsuccess in natural
resource assessment. The panel found evaluation in
NRCS to be limited, particularly with regard to the
need for performance measures in all categories of
resource assessment. This was reflected in questions
asked of the panel by NRCS staff: ".&e the numbers
we get via the NRI good numbers?" "Are we mea-
suring the right things, in the right way, at the
right time?" "How do we measure outcomes
instead ofoutputs?”

Based on observations, combined with members'
knowledge ofsimilar efforts by other agencies and
organizations, the panel strongly recommends that
the internal coordinating group be asked to include
in the data management plan the structural organi-
zation needed to implement the plan, the status of
all current data and information collection activi-
ties, types of information and relevant variables
needed for NRCS decision-making, current and
desirable data base structures ofthe information,
lists of decisions that depend on the information
and potential information users, and relationships
ofthese data to data and information collected and
compiled by other organizations (see recommenda-
tion 6). Also, it should contain or make reference to
specifics concerning sampling methods and proce-
dures, data collection, processing, summarization,
and analysis; frequency and geographic level of col-
lection and publication; formats for release and/or
access; other necessary standards, including map
and remote data scales; and costs to obtain informa-
tion. The plan should lay out schedules for major
collection and analysis activities; set priorities for
the limited available resources; and identify oppor-
tunities to work with USDA and other agencies,
especially where particular expertise is not available
internally. It should include a schedule for periodic
updates. It should also include processes for moni-

16 Data Rich and Information Poor

toring the type, nature, and volume ofexternal data
and information use and for ascertaining the utility
ofthat data and information.

Technological advances are changing how data
are collected and disseminated. Organizations are
using more computer-assisted collection proce-
dures, geographic-positioning devices, precision-
farming technology, electronic data submission,
voice- and touch-tone data transmission, and simi-
lar technologies. Electronic communication has
opened the door for timely release ofinformation.
Uncoordinated efforts will introduce problems with
incompatible technology and systems. These will
have adverse cost and operational implications. Part
ofthe challenge for NRCS, like all public agencies,
will be to seamlessly couple the rapid pace oftech-
nological advances with the slower pace at which
agencies can respond to these new opportunities.

November 1995




=]\

NSO

I11

Fully implement
-networked"
communication
between and among
all levels of NRCS,
and ensure that external clients
have ready access to all NRCS
products and that NRCS has
ready access to products of
external clients.

Sub-Recommendations

3a. Establish immediately an internal e-mail system
ofnetworked computers in every office
throughout the agency, supporting remote
access to file servers and use ofsuch Internet-
based applications as the World Wide Web.

3b. Make published results ofnational data efforts
accessible to regional, state, and local NRCS
offices, in part to gain recognition ofnatural
resource assessment throughout the agencyas a
critical component ofthe NRCS mission.

3c. Improve vertical communication throughout
NRCS, particularly with respect to the Chief's
vision of the agency's future, by removing cultur-
al and other barriers to effective communication.

3d. Establish policies and procedures, along with
feedback mechanisms, that enable all staffto
provide requested informational services expe-
ditiously to their clients, and launch training of
all personnel on new ways ofdoing business.

3e. Publicize widely the availability and content of
data bases accessible to interests outside the
agency by publishing a descriptive brochure and
developing World Wide Web and file transfer
protocol services that describe agency products,
services, and capabilities.

3f. Assign sufficient, well-equipped, dedicated staffto
service the information needs of poli, ,makers.

3g. Document the use of NRCS data in terms of
types and frequency ofuse, the demographics of
users, and the benefits accrued; initiate a

Data Rich and Information Poor

process for systematic recording of customers'
data use; and periodically anal, ,e usage data so
the results can be used in prioritizing NRCS
data acquisition and analysis activities.
Findings
NRCS employees are part of two broad and impor-
tant communication networks. One is an internal,
agency-oriented network, consisting ofemployees in
national, regional, state, and local offices. The other
is a more extensive and complex external net-work
that features multiple client groups, including
farmers, ranchers, and others who own and manage
private land; policymakers; and federal (including the
Department of Agriculture), state, and local
government agency personnel, among others. During
their deliberations, panel members heard numerous
rimes about serious "disconnects” inboth networks.

Effectively moving information up or down in a
widely dispersed, "line-based" organization, like
NRCS, can be a substantial challenge. Simply get-
ting information to everyone within the agen_, who
should have it can be a problem, depending on the
available communication technology, and effec-tively
communicating what message that informa-tion is
intended to convey is not always assured.
Information moving in traditional channels can also
be filtered, which, at best, often inhibits effec-tive
communication and, at worst, distorts or even short-
circuits it.

The term "networked" has multiple meanings, of
course, and in the panel's view, NRCS must get
connected by acquiring the proper hardware and
software-electrical communication-in the form of
voice mail, Internet, and similar technologies and
also by connecting the various levels of the agency
through the removal of cultural obstacles to
networked communication ofall forms. Internet, for
example, is of little use iffield employees are out of
the communication loop by virtue ofthe policies and
culture ofthe agency.

Numerous NRCS employees also commented to
panel members about not being connected in more
ways than simply by telephone or computer. The
progress reporting system, for example, was said to
have little relevance to the field staffwho fed infor-
mation into the system, and employees in various
sectors of NRCS commented about being out of the
conversation loop with regard to many aspects of
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agency activities and reporting. A good example of
the latter problem had to do with a widespread desire
for more information about the chief's vision for the
agency's future, which a number ofemployees said
they had heard some but not nearly enough about.

From the standpoint of the external network, the
agency's task is equally challenging. Throughout its
history, NRCS has disseminated information and
knowledge to its customers through such services as
conservation planning and data products, including
published soil maps, water supply forecasts, and
NRI reports. The agency's strategy of gathering and
managing data independently of others was success-
ful when the agency was the sole or prime collector
ofthe data and information and when this informa-
tion was difficult to obtain, manage, and interpret.
Today, digital data on soils, land cover, and the like
are readily available to those people who have his-
torically relied on NRCS for this information.
NRCS's customers, as a result, are demanding ready
access to a variety ofdata and information prod-
ucts, most ofwhich are managed by the agency.
Those same customers are also gathering digital
data that could be extremely useful to NRCS's
ecosystem-based assistance and comprehensive con-
servation farm planning mi sions.

NRCS must, therefore, make a cultural shift.
Historic modes of operation will limit and eventu-
ally marginalize the agency as a resource to farmers,
ranchers, and other clients. The agency must move
rapidly to foster a system that will allow easy access
to its databases by all potential users, both within
and outside the agency. It must also create a system
of communications that is "web-based" rather than
"line-based" for both its staffand its customer base.
Clients accustomed to obtaining information imme-
diately by logging into the Internet will quickly
grow disillusioned with a system that requires hours
or days to produce an answer to a simple question or
data request. T e agency must also encourage its
employees at every, level to seek answers wherever
and from whomever they can be obtained.

At some point, NRCS might even investigate
the potential for franchising portions ofits infor-
mation resources. The agency is likely to possess
considerable information that it might logically
sell to certain clients.

18 Data Rich and Information Poor
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Reexamine the NRCS
role in overall natural
resource assessment
and information
management,
acknowledging that many
organizations have natural
resource management and
information collection
responsibilities, and aggressively
pursue partnerships with other
agencies and the private sector.

Sub- Recommendations

4a. Recognize the National Resources Inventory
(NRI) as a vital measurement tool in support of
a broader, more germane natural resource
assessment activity in NRCS and evaluate its
utility in achieving the resource inventory goals
of natural resource assessment.

4b. Establish a permanent Natural Resource
Assessment Advisory Committee, with represen-
tatives from the user and scientific communities,
that, on a continuing basis: advises NRCS lead-
ers and the internal coordinating group (recom-
mendation 2b) about natural resource
assessment goals, data needs, data collection
methods, anal, ,ical techniques, areas of mutual
collaboration, timing ofinventories, and screen-
ing and quality control ofdata and results.

4c. Strengthen natural resource assessment activities
within NRCS and expand those activities where
necessary through the following actions:

Articulate clearly natural resource assessment
needs at the local, state, regional, and national

levels, in each case recognizing the specific role
ofNRCS.

Define NRCS natural resource assessment

goals, determining what tools are needed to
attain those goals, and then separate which
goals are better met as part of NRCS's progress
reporting or status review activities and which
goals are best achieved through resource inven-
tory using tools like NRI.

« Evaluate, in resource inventory, issues related to
primary sampling units as a point versus an area.

« Establish standards for evaluation of measured
variables that clearly-discriminate real change
from natural variation and measurement error.

Develop a well-conceived policywithin NRCS
for compliance monitoring and enforcement asit
affects the agency's efforts in natural resource
assessment.

Develop assessment tools and environmental
indicators that quantify changes in range health,
forest health, soil quality, wetlands, wildlife
habitat, and urban/suburban health, keeping in
mind linkages to air and water quality.

Allow for regional and watershed collection of
natural resources data over and above a mini-

mum national data set.

Expand the utility of data, taking advantage of
newer statistical techniques, such as small-area
estimation and rare population sampling
methods.

4d. Integrate NRCS natural resource assessment

activities with assessment activities ofother
agencies and organizations, both public and pri-
vate, through the following actions:

Pursue the merger ofthe NRI and the Forest
Service's Forest Inventory and Analysis, and
study linkages with other natural resource
assessment activities, as needed, to achieve
stated goals.

Link natural resource assessment data collection

activities with National Agricultural Statistical
Service data to quantify the impacts ofconser-
vation programs on people’s behavior and to
collect participation and practice data on gov-
ernment programs.

« Develop compatible definitions and techniques
with other resource assessment activities.

o Georeference resource assessment data as the
linkage to other data sets.
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« Examine the unique contributions of NRCS
geospatial data in the multiagency environment
of natural resource assessment through active
participation in interagency committees created
to coordinate such activities.

4e. Make natural resource assessment a continuous
process with dedicated staffboth within and
external to NRCS (Forest Service, National
Agricultural Statistics Service, Environmental
Protection Agency, Economic Research Service,
Geological Survey, etc.) through the following
actions:

Develop ongoing data analysis and interpreta-
tion capabilities within NRCS in association
with client groups.

Improve resource inventory data collection
techniques by using "dedicated" crews.

Investigate the utility of continuously
sequenced NRI data collection.

4£ Improve the relevance of natural resource assess-
ment in NRCS through the following actions:

 Make the availability of.natural resource data and
information more timely relative to nation-al
policy issues.

Devise unique goals for each assessment . , cle
relative to short-term issues.

Achieve a statistical reliability in the NRI below
the major-land-resource-area level, for example,
at the eight-digit hydrologic unit or multicoun-ty
level.

Evaluate resource assessment activities continu-

ously to ensure their relevance to emerging nat-
ural resource issues.

4g. Proactively seek out useful data bases from
sources external toNRCS and link them with
agency data bases.

Findings

NRCS has made a substantial agency commitment
tothe task of natural resource inventory. It was
clear from the information presented to the panel
and from subsequent discussion that many NRCS
employees view the National Resources Inventory

20 Data Rich and Information Poor

(NRI) as"the real core of resource inventory" and they
are"proud of NRI." Agency leaders fully rec-ognize,
however, that the NRI isnot perfect. There are
concerns about its ,relevance to other agencies, the
extent towhich the NRI duplicates other

resource assessment efforts, the content and quality
ofthe data collected, and the ability of the NRI to
provide information on such emerging issues as
water quality, soil quality, range health, forest
health, urban/suburban health, and global climate
change. There are strong supporters ofthe NRI
who laud its value and demand that it be expanded.
There are also strong critics of the NRI who call for
its demise.

Panel members ultimately chose to focus on the
broader, more germane issue ofnatural resource
assessment within NRCS rather than simply cri-
tique the NRI. Webelieve it isimportant to under-
stand the functional aspects of the agency's resource
assessment activities and how those functions may be
changing. From this, the extent to which the
tools chosen by NRCS have fulfilled and will con-
tinue to fulfill those functions can be assessed. In this
context, our interest asa panel was the degree to which
the NRI did ordid not perform its func-tion in the past
and, more important to our task, the appropriateness
of the NRI infuture resource assessments. The
question isnot whether the NRI isright orwrong, but
whether the NRI will achieve the agency's functional
goals for resource assessment in the future.

Toour knowledge, NRCS has not adequately
articulated its goals in natural resource assessment,
particularly with regard to the relevance of those
goals in fulfilling the agency’s mission. Following are
several important observations by the panel
regarding natural resource assessment generally and
the NRI specifically:

o The agency's natural resource assessment goals are
changing. NRCS is being asked, for example, to
quantify how conservation on the land affects soil
quality, water quality, range health, forest health,
and urban/suburban health and what impacts
conservation has on global climate change issues,
like greenhouse gases. The NRI includes no specif-
ic measures that relate to these important issues.
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o Natural resource assessment involves other agen-
cies and the private sector; therefore, partnerships
are required. The credibility of NRCS data has
been questioned in light of disagreements or dis-
parities between NRCS assessments and those of
other agencies, for example, wetland inventories
compiled by the Fish and Wildlife Service and for-
est inventories completed by the Forest Service.

The panel recognized four functions for natural
resource assessment within NRCS. One is to
establish base inventories ofthe quantity, quality
and distribution ofselected natural resources and
their use (e.g., soil surveys, wetlands inventory).
Another is to provide management options and
advice for the protection ofnatural resources
(e.g., whole-farm planning, ecosystem-based
assistance). A third is to develop and apply meth-
ods to monitor and account for changes in the
use and condition of these and related resources
(e.g., NRI). And the fourth is to assess agency
performance in terms ofresource conservation
outcomes.

NRCS has not recognized the multiple sources of
natural resource data within the agency. This has
led to conflicting assessments associated with the
data source within NRCS. O fno'te are reports
featuring considerable differences between esti-
mates made in the NRI and those made using
other data collected on the Conservation Reserve
Program and the adoption of conservation tillage.
It appeared to the panel that NRCS acquires data
about resource condition and use in five major
ways: (1) resource surveys characterized by data
on distribution, extent, and quality (soil survey,
wetlands survey, snow survey, digital orthoquad
photography, hydrologic units, remote sensing);
(2) inventories that assess resource condition at
specific times or over time (formal, science-based
inventories, like NRI, and more informal, enu-
meration-based inventories, like the Conservation
Technology Information Center's tillage survey);
(3) program evaluation, including status reviews;
(4) progress reporting, including accounts of
assistance provided to landowners and land man-
agers; and (5) special studies resulting from con-
gressional mandates or internal agency directives.

» Some question the appropriateness ofthe NRI as
the tool ofchoice to achieve natural resource
assessment goals. As a tool, the NRI has the fol-
lowing limitations: (1) content-partly related to
changing goals and partly related to inconsistency
with other data sources; (2) timeliness-the NRI
seemingly is not synchronized with major policy
issues in the federal government; (3) definitions
and standards; (4) consistency in data collection;
(5) quality-control procedures; (6) lack of data
analysis within NRCS and limited dissemination
ofthe resulting information both inside and
outside of NRCS; (7) an inability to integrate
NRI data with other natural resource data; (8)
the role ofgeospatial data in natural resource
assessment relative to NRI; and (9) design-
sample size, for example.

In the context of natural resource assessment, the
matter of partnerships also came up time and again
in the panel's deliberations. In the panel's view,
NRCS must actively seek to develop constructive
partnerships with other federal agencies, with state
and local agencies, with its customers, and with
other public- and private-sector partners. Many of
these potential partners themselves collect data -
effectively and efficiently-and there is little reason
for NRCS to duplicate their efforts. In some
instances, NRCS may not have the technology,
resources, or other know-how to even collect cer-
tain types of data gathered by other partners. Such
collaborations could add considerable value to the
data and information ofall the partners for resource
assessment and other purposes. Cooperation ofthis
sort will require common data collection standards
to ensure the comparability of data bases, but
common standards should not be insurmountable.
In some cases, NRCS may have to relax its own
standards so the work of other agencies can be
fully utilized, however.
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Position NRCS in the
mainstream of
information
technology.

S_ub-lgegommendations

Sa. Establish procedures within the agency to mon-
itor changing technologies and levels of techni-
cal sophistication, and report annually to the
chiefon the position of NRCS relative to the
mainstream of technology.

— =

. Conduct periodic system design and operation
evaluations, ensuring that a majority ofall eval-
uation groups established be end-users of
NRCS services, (especially farmers, representa-

tives of the business community, and other
nongovernmental agencies).

Sc. Develop system design and procurement proce-
dures that shorten the cycle between technology
procurements and reflect a rapidly changing

P
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technological environment, emphasizing use of
commercial, off-the shelfsolutions that provide
ease ofuse, interoperability, and flexibility.

5d. Move the agency's computing environment to a
distributed, networked client/server architecture
with a distributed and networked data base.

e. Convert data bases and user interfaces to com-
mercially available, user-friendly, graphic-user

interfaces that are easily programmable and run
on fully supported platforms. '

5¢£ Equip field offices with geographic information
system (GIS) mapping capabilities, and create
an infrastructure in field offices to exchange
data with farm and ranch operators and other
local constituencies in a variety of formats to
facilitate on-farm/on-ranch use of computer
systems in such site-specific technologies as
used in precision farming.

5g. Accelerate development and acquisition of digi-

tal orthophotos, digitized soil maps, and remote-
ly sensed data bases and, in the process, consider
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increased cooperation with other agencies and
organizations to provide a national land infor-
mation data base (see recommepdation 4g).

Sh. Redefine the roles ofinfo'rmation resource man-
agement professionals within the agency to
reflect the present role of natural resources
information within NRCS, and train staffin
the use ofinformation and information sys-
tems, using models to evaluate alternatives in
the decision-making process.

Si. Improve the educational, technical, and train-
ing services available to field offices to ensure
that field personnel are (a) able to meet their
program management objectives of providing
technical assistance, reliable data, and appropri-
ate advice to farm and ranch operators and
other land managers and (b) possess the ability
to anal,, . data and monitor the impact of their
programs at the farm or ranch and county or
watershed levels.

Sj. Ensure that technical support to field offices is
increased to appropriate levels in relation to
mainstream information technology while min-
imizing the bureaucracy involved, which could
otherwise reduce budgets and technical support
for field operations.

Findings

Panel members heard a number ofpresentations
about computer systems, sofrware, and the intend-
ed delivery of information to end-users. These pre-
sentations contained a great amount o fdetailed
information that was technically sound. Individuals
making those presentations articulated a clear but
not always consistent vision, and it was apparent to
all members of the panel that NRCS has a level of
technical expertise in this area that the agency has
not begun to utilize fully.

A major problem currently is the age, variety,
and operating condition of computer hardware and
sofrware available to NRCS field staff. The limita-
tions imposed by this equipment seriously affect
the delivery ofinformation at the field-office level
to agency clients. Even more significant is the lack
ofa network to link field offices to state, regional,
and national offices.
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The consequences of this problem are serious.
Data collected and stored as maps, as well as survey
questionnaires and reports, remain in county
offices. Investment in data collection has been sig-
nificant, but after a number ofyears, the bulk of
this data is overwhelming. Data are lost through
physical deterioration ofthe paper on which they
are recorded or simply discarded after 10 or 20
years to create storage space for current project
information. Natural resources do not respond
instantly to changes in management practices, and
a 20-year time scale may be a valuable time over
which to document change. Data files ofthis nature
cannot easily be summarized for state, regional, or
national reports, and access to specific case studies
for the purposes of documenting agency activity is
virtually impossible.

At present, data cannot flow easily or smoothly
from the field to NRCS headquarters, and the
reverse flow is also impeded. Planned data systems
that are capable of delivering suitable information
to the end user will require five years or more to
become a functional reality nationwide. Panel
members were sympathetic to the technical
demonstration that such a system is indeed possi-
ble, but the rate of change in both hardware and
software capability is so rapid that a five-year inter-
val will leave NRCS with a newly installed system
that is obsolete.

The panel thus concluded that NRCS does
indeed require a new computer system as a matter of
great urgency. It is not realistic for NRCS to attempt
to be a leader in software development or in the
design ofinformation systems, however. This is not
within the scope ofthe NRCS mandate or the
agency's structure or budget. At the same time,
NRCS cannot accomplish its mandate without a
suitable information system to support technical
assistance to farmers, ranchers, and other clients and
maintain suitable records. Also, the system must be
able to provide agency clients with the information
they need in a form that is compatible with their
own computer systems. NRCS cannot operate suc-
cessfully unless it maintains an adequate computer
system supported by appropriate databases.

Appropriate information technology for NRCS
must support a variety ofservices in the field office
ofthe future, which must be a focal point for action
if the agency is to accomplish its mission (see
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appendix C). The field office is where many con-
structive partnerships can and should be formed-
with other USDA agencies and additional public-
and private-sector clients-and where many value-
added services can and will be delivered. The extent
ofthose services must be within the NRCS man-
date and address two distinct needs. One of these is
the need for data to support technical advice to
farmers, ranchers, and other clients-to map infor-
mation at county and local levels and to provide
field-office personnel with the map support they
require. This support should include detailed digital
maps as demonstrated to the panel. Digital
orthophoto quads are a valuable resource for this
work also. Such technologies would have wide
applicability to land management activities in other
agencies, including the Forest Service, Bureau of
Land Management, Fish and Wildlife Service, and
Geological Survey.

To deliver this service, two forms of computer sys-
tems used together would be appropriate. One com-
ponent would be a large-capacity, high-speed
network ofwork stations operating in a UNIX envi-
ronment and serving data files from regional and
national centers. This network would have the power
and capacity to support analysis ofspatial data and
provide a sound system to support a major GIS
activity. A system of this type should reach all state
offices and a number ofimportant county offices.

To provide technical advice to farmers, ranchers,
and other clients in the coming decades, NRCS will
require an ability to offer data products in comput-
er-compatible form. Most requirements will be for
personal computer use. Equipping every field office
with suitably configured personal computers would
permit every district conservationist to provide per-
sonal computer-compatible data to clients. The
computers should also be connected to the Internet
for efficient communication throughout the agency
and access to the rapidly expanding computer infor-
mation services now available through the Internet.

Panel members concluded that compatibility
between two such systems can be achieved. Data
can be accessed through the main UNIX system,
then processed and output as generic files for use in
a pers.onal computer environment. This can
become an effective way to deliver data from a state,
regional, or national center to field offices or other
users. The system can also function to provide
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information to state-, regional-, or national-level
management. It would be possible to manage soils
data in this way, as well as NRI data and other data
sets maintained by NRCS.

Panel members feel, therefore, that a mainstream
position in information technology & important for
NRCS to achieve. By "mainstream” we mean a sys-
tem that uses commercial, off-the-shelf software
appropriate to user needs. Iffarmers, ranchers, or
other clients are using Map Info software, Atlas GIS
software, or ARC/INFO software, the software
available to NRCS personnel should be robust
enough to handle multiple data formats. Generic
data formats to download from the work-station
environment to personal computers should be
available, and software tools to facilitate this should
be provided. Similarly, tabular data processing
should adopt a standard data base (the Forest
Service, for example, uses ORACLE), and various
types of reporting should, where possible, be con-
fi, , red to use this system.

Because commercial software is frequently
revised and up-dated, NRCS would, with a suitable
contract, be kept in the mainstream ofinformation
technology by those revisions and provided with
support services by vendors also. There is an urgent
need for a procurement procedure that would per-
mit an appropriate level of upgrade for computer
hardware to accommodate the changing require-
ments of vendor software. The result would be an
agency-wide system that could serve many impor-
tant needs for data transfer and data processing,

NRCS has a further need to define and refine its
data collection, reporting, and distribution system.
This will require a comprehensive look at the needs
ofusers, and a significant number ofend users must
be represented in the design and evaluation of the
information system.

Panel members also considered the NRCS pro-
posal for FOCS (Field-Office Computing System)
in detail. While the panel was not able to under-
stand fully the complexity of FOCS as presently
conceived within NRCS, members recognized that
FOCS is clearly a comprehensive, wide-ranging sys-
tem that will be costly, customized, and slow to
implement. Although NRCS will have to make its
own judgment on the FOCS concept, panel mem-
bers, after considerable discussion, elected to offer
the following comments:
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NRCS must implement data and information
management strategies to improve its performance
in serving its three primary client groups. In its
implementation, however, FOC appears to
address administrative needs first and foremost, and
only in a more limited way does it address the needs
of field offices or national resource analyses. A
majority of panel members came to this conclusion
after interviews with field-office employees, presen-
tations by NRCS staffinvolved in the development
and implementation ofthe system, and panel mem-
bers' own experience with systems outside USDA.

The panel examined this issue from various per-
spectives and devised comments in each of the fol-
lowing areas: concept, data bases, hardware/software
architecture, staffing, and data/information process-
es and procedural activities that may be impedi-
ments to achieving agency goals.

Concept-

The agency has invested substantial resources to
identify the data and information needs ofits user
community and to develop the integrated FOCS to
satisfy those needs. It would appear, however, that
most input for this activity came from the national
headquarters office and the agency's technology cen-
ter in Fort Collins, Colorado, and far too little from
field offices or the agency's user community. Only
recently have GIS and aspects of precision farming
been added to FOCS, for example. It is, conse-
quently, not surprising to see that FOCS satisfies the
needs of staff members in the national headquarters
and is technology-driven rather than being the sys-
tem all field offices are anxiously waiting for.

The agency must aggressively implement an
action plan to better integrate field-office needs into
FOCS. The following in particular need serious
attention: ease of use; user support; e-mail capabili-
ty; flexibility to adapt to local requirements, inter-
operability with the computer systems of farmers,
ranchers, and other clienrs; interoperability with
home compute! systems oflocal agency personnel;
mapping and GIS capabilities; and hardware avail-
ability.

Data bases-

By investing technical expertise, experience, time,
and resources, NRCS apparently has done an excel-
lent job in designing and implementing the data
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bases that will populate the FOCS shell in the
medium and long term. The choice ofa UNIX
operating platform for FOCS and a fair amount of
centralization to service and maintain those data
bases are probably the appropriate strategy. Also,
the network servers the agency will use to create its
networked environment will perform well on the
same UNIX-based machines.

The problem is that in the current implementa-
tion plan the same UNIX platform was chosen as
the operating system with which to access the data
bases from the field office. Unfortunately, most
users are working in a personal computer environ-
ment, which creates a heavy burden on agency
computer specialists to write many interfaces. This
burden will increase as the data bases become more
populated in the future, and the agency will have to
set new priorities for a shrinking employee pool in
the face offurther anticipated budget cuts.

Another immediate challenge is the rapid pene-
tration of precision farming. This means the agency
must rapidly convert from tabular data bases to
spatial data bases and develop the enabling, inte-
grated GIS software, hardware, and network capa-
bilities. To achieve this will, in the panel's view,
require accelerated development and acquisition of
digital orthophotographs, digitized soil maps,
remotely sensed data bases, cropping records, and
irrigation records.

The agency must also structure the new and
improved spatial data bases for FOCS so that data
can be aggregated, anal, ,ed, and published at dif-
ferent levels (local, state, region, etc.) while main-
taining the statistical integrity ofthe data.

Computer hardware/software/network
architedure-

Ac the field-office level, NRCS must create the
infrastructure that will enable those local offices to
exchange data with farmers and other clients in dif-
ferent formats (paper, electronic files, maps, pic-
tures, graphs, etc.). This capability will facilitate the
adoption of site-specific or precision-farming tech-
niques and other environment-enhancing measures.
Field offices must also be equipped with a suitable
hardware/software infrastructure that will support
GIS analysis and mapping.
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NRCS must also convert user interfaces to com-
mercially available, user-friendly, graphic-user inter-
face, running on easily programmable and
supportable platforms, especially in chose areas where
the agency is in direct contact with its customers.
The agency must also convert as soon as possible to
more user-friendly and widely supported alternative
GIS software and platforms. This will liberate
resources currently involved in the support of
GRASS and allow those resources to be reallocated
to implementing GIS throughout the agency. FOCS,
as currently planned for implementation, will require
training and support costs that will be large and diffi-
cult to justify. Efforts should start immediately to
convert the implementation ofthe goals, objectives,
and functionality of FOCS to more long-term, cosc-
effective, and sustainable software platforms at the
field-office level using commercially available, off-
the-shelf software wherever possible.

Staffing and data/information
processes and procedures-

NRCS must develop an organizational structure
and operating procedures that provide for a coordi-
nated approach to identifying the data and infor-
mation needs of different agency clients and
developing an integrated data management plan to
satisfy those needs. This will require that the agency
empower employees and provide the appropriate
training as well as hardware/software infrastructure
@ enable local offices to exchange data with each
other and with farmers, ranchers, and other clients
in different formats (paper, electronic files, maps,
pictures, graphs, etc.). It will also require chat
NRCS improve, throughout the organization, the
knowledge, skill base, and practice of spatial analy-
sis. Field staffin particular must attain the ability to
anal, ,e data and monitor the impact ofagency pro-
grams at the farm or ranch and county or watershed
levels. Moreover, the agency must fine-tune and
complement its ongoing reorganization by creating
and specifying the role of dedicated, customer-ori-
ented support teams in the areas o fstatistical analy-
sis, data collection methods and technologies, and
GIS capabilities.

NRCS might also contemplate the cessation of
certain activities. This would allow the agency to
liberate the resources necessary to implement some
ofthe new initiatives described above. There could
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e
be other activities as well that the agency will be
obliged to stop because they would impede the new
initiatives. In the panel's view, the following activi-
ties may be o fgreatest importance to stop: custom
development o fbasic software, and the use o f
GRASS as opposed to a commercially available and
widely compatible GIS software. NRCS should also
cease use ofa closed, proprietary, and customized
UNIX-based development environment for user
interfaces and adopt the widely available and easily
supported industry standards in a much more open
system design. Mainstream programs, such as word
processing or data base software, are commonly
understood by computer-literate employees. Using
these skills and similar mainstream competence in
GIS rather than retraining individuals to the cus-
tomized NRCS software and then re-converting
this to mainstream formats for users is important
both for its efficiency and the credibility o f NRCS.
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Identify the objectives
of each NRCS data
collection effort, and
articulate its role in
meeting the agency's
mission and purpose.

Sub-Recommendations

6a. As an integral part of the data management and
planning process (recommendation 2), develop
an inventory ofall NRCS data programs that
includes for each objectives, costs, conditions of
access, and primary users.

6b. Establish logical links between the detailed
characteristics of each data collection program,
such as mapping scale and sample size, and the
program’s objectives.

6¢c. For all major data collection programs, establish
how each measured variable contributes to the
program’s objectives.

6d. Monitor the use of NRCS data by e;ternal
users, and incorporate such information into
the evaluation of each data program (see recom-
mendation 3g).

6e. Improve the quality of the soil survey program
to meet the needs of comprehensive farm plan-
ning, ecosystem-based assistance, and precision
farming through the following actions:

Clarify the contribution of each component of
the soil survey program @ the agency's mission.

Pursue quality improvements in the soil survey
using detailed data and precision technologies,
including GIS, sensors, and global-posicioning-
syscem devices.

« Reexamine the agency's policies with regard ®
digital soil survey data and digitizing standards
to ensure these do not restrict the ability of field
offices to provide their users with access @ the
widest possible data resource, including data
digitized by state and local agencies.
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o Undertake an examination of the entire process
of soil survey to ensure that digital technology
provides the most efficient communication pos-
sible between the field soil scientist and the
eventual user of soil data.

« Investigate the coses and benefits of adding new
variables or themes to the soil survey program
chat are not available from ocher sources or of
dropping existing variables. For example, might
the soil survey program provide a cost-effective
source of land wuse/cover information?

Findi
In crying © understand the various data collection
efforts of NRCS, through the presentations made
to panel members, che documentation provided,
and our questions as a panel, we often observed
that while data collection was, in each case, either
broadly mandated by Congress or generally
designed to meet some evident or perceived need
either within the agency or externally, it was much
more difficult to identify the logical arguments that
led from the broad mandate or need to the specifics
of the program. For example, while NRI is broadly
mandated by Congress as an assessment of the
nation's natural resources, we could not determine
che arguments chat led the agency from that broad
mandate to the specifics of sample design or choice
ofvariables. The broad mandate may also have litcle
© do with the actual uses of NRI data and the
data's value ® awider user community. In general,
the presentations were dominated by details of
process, as if the agency's primary concern lay in
continuity and procedure rather than in meeting
the needs ofits various clients.

The transition ® digital data has already led to
major changes in the ways data are collected,
stored, anal, ,ed, and disseminated. In the past,
much NRCS effort was concentrated in the pro-
duction of paper-based information, in the form of
maps, tables, or books. In a digital world it is possi-
ble @ achieve a much clearer separation between
the various functions associated with the produc-
tion of information. 7/e agency chat collects data
need not be the agency chat anal, es the data or
adds value to the data by reformatting or interpret-
ing them for certain purposes. We must ask what
that means for each of these roles if NRCS seeks to
be the nation's premier agency for natural resource
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data. In the panel's view, NRCS should focus on
what it does best, while building open channels of
communication with other agencies, governments,
corporations, and individuals to bring all data
resources, not just its own, to bear on the achieve
ment of its mission. It should do this at all levels,
and be & concerned with empowering field offices
to build linkages at the local level as it is with inter-
agency linkages in Washington.

NRCS is best known for its production of soils
data, and in this area it enjoys an international rep-
utation for excellence and leadership. Because ofits
access to private agricultural land through its net-
work offield offices, it is also able to play a unique
role in collecting data on the state o fthe nation's
agricultural land base, particularly with regard to
soil loss and soil quality. In other areas, such as the
snow monitoring program, it performs a unique
and valuable service in a highly specialized area.
Other agencies have unique expertise in other areas
ofnatural resource assessment, and here the appro-
priate role for NRCS is as a broker between those
who collect data and the users who rely on NRCS
as their major data source. The ability of NRCS to
play this role in the future will derive mainly from
the quality of service it is able to provide. '

NRCS must deal with three broacl categories of
geospatial data: framework data, maps, and sample
surveys. Framework data are needed as a base for
other data, to establish geographic position. In this
area, NRCS makes heavy use of the products of the
Geological Survey, and partners with that agency in
the production of digital orthophoto quads, which
are rectified, one-meter-resolution images of the
earth's surface. The resolution and positional accu-
racy of digital orthophoto quads are appropriate for
many local and farm-level activities. Map data are
collected and used at a range ofscales. Because scale
is the primary determinant of cost, it & essential
that it be matched to the needs of each application.
Finally, sample surveys must be used in cases such
as the NRI where results at the national level must
be derived from locally detailed observations at rea-
sonable cost. Ideally, details ofsample size and scale
should be established for each data collection pro-
gram through an analysis of costs and benefits.

28 Data Rich and InformationPoor

In the end, panel members believe NRCS
must know its data and its data needs better. The
agency apparently does not know in every case
what it has or what it may need in the way ofdata
and information. ‘
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EMBERS of the panel realized
from the outset oftheir delib-
erations just how difficult it
would be to examine all phases

ofdata and information collec-
tion, analysis, and dissemination within NRCS.
That time would be a primary constraint was readily
apparent, as was the task of understanding, even in a
rudimentary way, the sheer breadth and complexity
ofagencyactivities. With such limitations in mind,
panel members chose to focus their investigation and
analysis on those aspects of the agency's data-
collection and information-generation activities that
seemed most relevant to the agency's future mission.

While the foregoing pages contain some criticism
ofthe agencyand its data- and information-related
activities, panel members firmly believe that NRCS is
the nation's premier conservation agency with
respect to private land resources. No other agency has
mapped soils or measured changes in the land and its
use to the extent that NRCS employees have, or done
so as well. No other agency has employees with the
capacity to interact on technical natural resource
management issues as effectively with landowners
and managers asNRCS does.

In spite ofthese strengths, however, the panel
observed important shortcomings that members
believe NRCS must address if the agencyis to
maintain its position of preeminence in natural
resource conservation on private land at the federal
level. Much ofthe data currently collected and dis-
seminated by NRCS is in response to congressional
mandates or the needs ofspecific clients. While the
agency has a great deal ofdata, therefore, many of
those data are oriented toward the specific purpose
for which they were collected, with little or no rela-
tion, or integration, to other data. This has resulted
in a number ofanomalies and embarrassments for
the agency. More importantly, it prevents the agency
from truly fulfilling its mission because it does not
recognize the role ofinformation in doing so. The
panel thus found that while NRCS has sig-nificant
amounts ofdata, the agency has not been able to
convert those data to the information need-ed both
internally and externally for policy and operational
purposes. The panel's recommendations thus are
intended to guide NRCS in collecting the data
needed to fulfill its mission and to convert those data
into information that can be provided to
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clients within and outside the agen_ . At the same
time, the panel suggests that NRCS use whatever
means are available (partnerships with other agen-
cies and the private sector) to collect those data the
agency needs to accomplish its mission.

The six recommendations and accompanying
sub-recommendations, iffully implemented, will
require important changes in the agen s structure,
procurement procedures, training of employees, and
other traditional ways of doing business. But the
agency has little choice, in the panel's view. Monetary
and human resources are becoming ever more limit-
ed, and demands from users of NRCS data and
information threaten to outstrip the agen_,'s capacity
to deliver the anticipated services. Moreover, other
public- and private-sector interests have or may soon
assume the roles and functions traditionally belong-
ing to NRCS. To remain relevant, panel members
agreed, NRCS must rethink its data and information
activities in a way that will allow the agency to use its
rich data resources in far more information-effective
ways than it has in the past.
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Who the Blue Ribbon
Panel Listened to

March 5-6, 1995 Meeting

Panel Charge and Perspectives on the New Natural
Resources Conservation Service
Sherman Lewis & Rich Duesterhaus, NRCS

Government Performance and Results Act
Kathy Gugulis, NRCS

Geospatial Natural Resource Information
Coordination and Overview o f Activities
Gale TeSelle, NRCS

Natural Resources Inventory Program and
Database
Jeff' Goebel & Jerry Harlow, NRCS

Progress Reporting
David Doss, NRCS

Program Evaluations
Jim Lewis, NRCS

Soil Survey Program
Dennis Lytle, NRCS

Natural Resource Strategic Database Initiative
DavidAnderson, NRCS

April 21-22, 1995 Meeting

Reinventing NRCS
Gene Andreuccetti, NRCS

The Resources Conservation Act Process and
National Policy Support
Peter Smith, NRCS

Demonstration o f GIS and Other NRCS

Capabilities and Products
Gale DeSelle, NRCS
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RECFTEAAET]
Information Needs: Administration and
Congressional Perspectives

Tom Hebert, Natural Resources and Environment,
USDA ' v

Stuart Kasdin, Office o fManagement and Budget
Luther Atkins, GeneralAccounting Office

Ed Linderman, Office o fInspector General USDA

Information Needs: The Economic Research
Service Perspective
Tim Osborn, Economic Research Service, USDA

Information Needs: Private-sector Perspectives
Ken Cook, Environmental Working Group
Margaret Maizel National Centerfor Resource
Innovations

The Role ofthe Progress Reporting System and
Other Data Collection and Analysis Activities from
NRCS Program and Budgeting Perspectives

Tom Weber & Bob Reaves, NRCS

The Panel's Charge
PaulJohnson, NRCS

May 11, 1995 Tour

Fort Collins, Colorado Technology Center:

Overview of NRCS Application Development
Owen Unangst & Team Leaders, NRCS

FOCS Demonstration and Discussion
Jack Carlson, NRCS

FGI-FOCS Geospatial Interface & Common Land
Unit Tool
Kevin Wick,, NRCS

Hydraulic Unit Water Quality
Frank Geter, NRCS

National Soil Information System
Ken Harward & Russ Ke/sea, NRCS

PLANTS Database
Wendall Oaks, NRCS
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Fort Morgan, Colorado Field Office:

Overview ofField Office Operations

o NRCS Business Applications

« InfoShare

Overview ofField Office Use o f Geospatial Tools
Geospatial Data Applications (precision farming)
C.J Scott, NRCS

May 12-13, 1995 Meeting

Implementation of the Field Office Computing
System-FOCS
Gene Renken, NRCS

GIS and InfoShare: A Field Office Perspective
Jef!Hart, NRCS

Creation and Use oflnformation for Resource
Analysis, Conservation Planning and Program
Management at State and Local Levels
lJJuaneJohnson, NRCS

Data and Information Needs: A Nonfarming
Perspective

Bill Broderick, lJenver Council o fRegiimal
Governments

Data and Information Needs: A Conservation
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Natural Resources Conservation Service Data

Name of What is in the Why we collectit, | How we collect | Where is data | What it costs |Who are the primary | Who are the [ Frequency of Use and function from a
the data data including the legal it and who repository per year customers secondary annual requests | legal basis
basis collects it and Jnwhat customers
form is it
technically
available
FSA status HEL acres, Internal Stratified random | National Field data Cong=,, 0OMB, Producers, States queried « Federal managers
and quality | FSA compliance accountabili, sample of HEL Computer coll Ctions, USDA administration, | academia, public, |biweddy for « Financial Integrity Act
reviews determinations, document, FSA compliance plans | Center $7 million; agency poli. , officials and press summaries.
erosion rates, accomplishments and | for producers agency program,
erosion reduction, | progress requesting USDA | ASCII Processing, managers at State and A, gregated
residue levels, and benefits analy5is, and national levels. nationally
FSA practices (for administration, | Environmental groups,
1995) $200,000 conservation districts 200 requests/year
Progress Accomplishments at| To respond to At the field office | Data aggregated | $4.2 million Program managers at Co,,_ ,OMB, | lnational report |e Public Law 46
Reporting the field office, inquiries and report | through manual fo area, State, all levels of the agency; USDA,0GC
System including: services, | o the Congress, form to electronic | andNHQ Other NRCS staffand GAO, special- Quanerly repons
(PRS) conservation 0QC, USDA, GAO, | data input. individuals interest groups for FSA
plannin, OMB, and other Aggregated at each | Prelude
conservation interested groups. area, State, and
practlces, FSA To manage the NHQfor
activities, and agency's resources. summary reports.
conservation effects
To track progress
cowards achieving
goals and objectives.
CTA Land use andland | To support At the field level, Atthefidd $130 million NRCS, public Anticipate many, | 1,000+ « Public Law 46
management data | conservation conducting field office as pan of specifics .
planning at the farm | inventories, by conservation forthcomi,,
and communitylevel |resource plans (scheduled
conservarion completion 3/96)
snecialists b
Soils Physical and To assist in resource Selective on-site National $70 million NRCS, farmers, and Model developers, | 1000+ « USDAAppropriations .Aa.
chemical properties| management and sampling and GAIT- planne,, resources fur FY 1996
and proportional | planning remote sensing ARC consultants « Soil Conservation and
CO‘TIPOSi'ﬁon of GRASS DomesticAllotment.Aa.1935
delineation « Soil Information Assistance

for Communi, , Planning and
Resource Development .Aa..
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Water Annual, monthly, Water supply Shared and Climate Data $400,000 NRCS client servi=, NRCS scientists, | 26,000+ remote « Public Law 46 memorandum
daily and peak forecasting, irri,  tion | exchanged with Access Facility NRCS engineering government access of DB in 870. Assiscs n wetlands, HEL,
scream dish ,, e, | water management, other (CDAF), design, water managers, | agencies, research | 1994 o© all of FSA, water treaty activities
reservoir elevation | shore-term governmental and | Portland, and agricultural community, and | CDAF data
and storage, water | phenomenon (floods | private data bases Oregon forecasters academia resources.
quali, , parameters | and droughcs), through a variety

hydrologic anal ,is of media
and desi_ ,, and

NRCS natural

resource modeling

support

NRI Over 100 elemencs | To assist in program | On-site and National $8.4 million Congress, USDA, GAO | Private 100 national CDs |+ 1972 Rural Development Ace
collected per site assessment and poli, , | remote sensing Cartography environmental and | sold « Soil and Water Resources
sample fields: evaluation and GIS resource Conservation Act 1977
irri . tion, erosion, consul canes, Numerous +RCA
rangeland, ASCIIL, CD academia requescs at Scace,
cropping history, regional, and
cypeofland national levels
ownership, and
land use

Snow Snow water Water supply On-site manual, Climate Data $3.1 million NRCS client services, NRCS scientists, | 26,000 remote « USDA administration
equivalent, snow forecascs, snow automated Access Facility (total program | water managers, government access of DB in regulations IAR 180,
depth, snow densi, , | management, design Sensors-- (CDAF), cost) agricultural forecasters agencies, research | 1994 © all CDAF | Chapter 2

characteristics (snow | SNOTEL(meteor | Portland, community, and
loading) burst technology) | Oregon academia

Wetlands Wetland Food Security Act On-site and Maintained at $? million CFSA, public, NRCS Local planners, « FSA
delineation remote sensing Seate and other federal o Farm bills

aggregates to agencies, and “RCA
national DB. academia

Climate Temperature (air | Natural resource Digital data sets Climate Data $500,000 (total | NRCS, NTC, State and | Department of 26,000 remote « Public Law 46,
and water), conservarion from the National | Access Facility program cost) field offices, NRCS Agriculture: FS, access ® CDAF in | Memorandum 870, assiscs in
precipitation applications needing | Climatic Data (CDAF), cooperators, public and | ARS, ERS, NASS, | 1994 for all of wetlands, HEL, FSA, treaty
(annual, monthly, | spatial data (PRISM), | Center, regional Portland, private clients FCIC. CDAF data forecascs
daily, hourly, 15- NRCS natural climate centers, Oregon Ocher Federal and
minutes), resource modeling other Federal Scace agencies:
evaporation, wind | requiring value-added | agencies, Scace and USGS, NWS,
speed and direction, | point data, wetland local governments BIA, BOR, BPA,
solar radiation, determinations, COE,EPA
humidi, ,, and engineering design,
visibility (PMIO) | soil and water quality,

soil erosion

prediction, wind
erosion prediction.
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Natural Resources Conservation Service Data Continued
Name of What is in the Why we collect it, | How we collect | Where is data | What it costs |Who are the primary | Who are the Frequency of Use and function from a
the data data indudlng the legal | itand who repository per year customers secondary annual requests | legal basis
basis collects it and in what customers
form is it
technically
available
River Starus, area extent, | Budgeting,. targeting | Compiled from NHQ $4 million NRCS, Congress, Other government | 50+ o Public laws
Ba,iru purpose of projects, | of projects, field office Prelude 0OMB agencies, partners, « Executive order
conservation informing staff and information and academia
practices, public, program state reports
geographic evaluation
location, cost
RC&D Individual measures| Program On-site by RCD State offices $2 million Cong,e,s, NRCS, RCD | Parmers, NHQrepons « Public Law 9798 Subtitle H,
ofeach district management and offices Official, NHQ program managers Forest Service twice/year, Section 15733, used for
activity includi, , | oversight 1 4+ congressional progress reporting
cost, practices, and Prelude b requests,
pannerships Occasional public
requests
Wat=h,d, | Stants Area extent, | Budgeting, targeting | Compiled NHQ $5 million NRCS, Congres.s, Local planning 200+ « Public Law 46 and 566
Practices, Cost, and | o fprojects, truough fidd Prelude 0OMB groups « Executive orders
Location informing staffand office inputand
public, program repon review
evaluation
Digital Datum, Assist in conservation | Remote sensing by | USGS, $5 million NRCS, panners Ag. consultants, Varies on product: |« Soil Information Assistance
Orthophoto- | Geographic extent, | planning at field private contractors; | National area planners, Digital, for Community Planning and
g,aphy pixel reflectance level, suppon USGS produces Cartography academia MOSAIC, Resource Development Art
Imagery values compilation of soils final product and GIS Center .
information, suppon 20,000 DOQin
framework efforts progress
Till, e Amount of Esrimate trends and Drive uansects CTIC $800,000 (total |enc, ag community Ag, consultants, 300+ estimate
(CTIC) conservation tillage | adoption of West Lafeyette, | €11C bud . R implement
by type and county | conservation Indiana designers, f
technology ag. chemical '
companies, :
academia ,
Wmd Data collected fur | To detcnnine On-site and State offices $? million NRCS, conservation Academia, 100+ estimate « Land inventory and ‘
Erosion 10 Great Plains land/crop dam, , . as | remote sensing districts local governments, monitoring; Memorandum |
Sruvey States, including: a result of wind planners TX-4, 1978 |
land damaged, erosion l
crops destroyed, I
condition to blow, |
occurrence of wind ]
storms, planned I
treannent, WEG, ;
and controls taken
|
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In drafting afinal report, panel member Michael
Goodchild described hisperceptions of a NRCS Field
Office of the Future. Panel members later agreed that
his narrative should be included in this report.

The Field Office of
the Future

LTHOUGH NRCS has traditionally
provided something approximat-
ing a uniform level o f technical
advice and service in each ofits
offices, we encountered a range o f
facilities in our work as a panel, particularly in the
area oftechnology. Some field offices are clearly
adopting technology more rapidly than others, and
they have found ways to explore new models of
operation.

Specialization

In the future, we see the pressures ofa diminishing
NRCS budget, the growing importance of state and
regional offices, and the potential o felectronic
communication technologies leading to a geograph-
ic restructuring o f the number,and locations of field
offices, as the traditional face-to-face interaction
with the customer may become less necessary. With
agency support, it will be possible for field offices to
concentrate their expertise in particular areas and to

offer advice over a much wider geographic range
than previously. This will require careful planning
by NRCS as it tries to balance each o fthese trends
with its sense ofits own mission. It also implies
greater flexibility vertically within the agency
because it will permit field-office functions to be
co-located with state and regional office functions,
while retaining contact with customers as a defining
characteristic o f the field office.

It may be desirable, for example, for field offices
to move away from a geographic basis of operation
to a system in which service is specialized by the
dominant issues ofeach ecoregion, or by the needs
ofdistinct socioeconomic groups-family farmers,
agribusinesses, municipal water districts. The
extent to which this is desirable remains to
be seen; our point is simply that it is now techno-
logically possible.

Data Rich and InformationPoor

Data

The field office ofthe future will need to take a
more general view ofdata than at present. O f major
importance to farmers high on the technological
curve will be data sets tli'at provide a geodetic
framework to which other data can be registered.
Framework data sets include the geodetic control
network and the digital line graph data of USGS; of
particular importance to resource conservation are
the digital orthophoto quads, which are one-meter-
resolution images with high positional accuracy.
Commercial versions o f these images are also likely
to become available in the near future. We see the
field office o f the future as playing an increasingly
important role in facilitating the provision ofsuch
framework data to customers; advising on suitable
sources, both commercial and public; and perhaps
even assisting in the use ofthese tools. Field offices
might offer services that add value to such standard
data sources, such as sofrware for vectorizing field
boundaries from digital orthophoto quads or for
classifying use practices from multispectral data.

The agency will also need to be able to provide
thematic data, such as soil surveys. At present, the
lack o ffunding and the rigorous quality control
standards adopted by NRCS appears to have greatly
reduced the acquisition o f new digital soil survey
data. We suggest that a relaxation of standards and
a reorientation o f the program away from national-
ly determined priorities and toward the regional
offices, field offices, and the needs of NRCS cus-
tomers may help NRCS provide better service in
this area. In particular, we urge NRCS to rethink
the concept ofthe soil survey to be more consistent
with the other elements ofour technological vision
for the field office ofthe future.

In the reverse direction, the field office o fthe
future should expect to be able to receive and
process data collected by many of its traditional
customers, including farmers, ranchers, and local
agencies. In some cases it may add value to those
data, through programs that obtain and synthesize
complet.e coverage o fwatersheds or ecosystems
from many sources, to satisfy some specific pr -
grammatic objectives.

Whether data are produced by NRCS or acquired
through partnerships with customers, we believe the
field office o fthe future should possess the technolo-
gies necessary to allow customers direct access to
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databases. There are technical problems to be over-
come, ofcourse, in dealing with security and the
maintenance ofdata integrity. But there are also
exciting returns in improved service, and we envision
the field office ofthe future as a shared data resource
for all parties in its service area concerned with
resource conservation. We believe data sharing is a
powerful mechanism for helping communities reach
common goals and for improving the participation
ofcommunities in the decision-making process.

Software and hardware

To be effective in this environment, it will be neces-
sary for the field office ofthe future to be technically
operational across a much wider range ofsoftware
and even hardware than currently. It should offer
advice to its customers on their own acquisition of
hardware and software and have the abiliry to accept
and distribute data on a range of formats. It should
develop new analytical capabilities and take the lead

amonyg its customers in exploiting technologies, like
geographic information systems and global position-
ing systems, to support conservation objectives. The
potential also exists to partner with customers in
generating data collection activities relevant to
resource management.

Training
This vision of the field office of the future assumes
a level of technical expertise on the part offield
office staff that goes far beyond what is currently
available. Because education is a slow process, we
believe NRCS should plan now, by reexamining the
job descriptions offield office staff, developing
training programs geared to its vision of the future,
and partnering where appropriate with educational
institutions to provide the necessary courses.
Training may also be one ofthe most useful
functions the field office of the future can provide
to its customer base. The emphasis in NRCS field
offices has always been on the provision of technical
advice. Ali conservation technology changes, it
makes sense for the advice provided by NRCS to
change with it and for the agency to ensure that its
advice is always ofthe kind likely to provide the
most cost-effective outcomes. Training should take
advantage ofnew technologies; for example, NRCS
could develop a series of training modules for its
customers and make those modules available on the
World Wide Web. Possibilities also exist for NRCS

36 Data Rich and InformationPoor

to engage in some level o fprivatization with respect
to resource management training and program
implementation.

Institutional . f scal

We commented earlier on the potential for rethink-
ing the relationship between field, state, and regional
offices as communication technologies become more
powerful. Similar comments can be made about the
potential for co-location with other federal outreach
agencies, including the Farm Services Agency, Rural
Economic and Community Development, and
Extension Service. In the first instance, sharing of
space, hardware, software, expertise, and data may
help each program move up the technological curve
more rapidly; the efforts in Osage County, Kansas,
are an example ofthe potential here. In the longer

term, we urge the agencies to work together a each
struggles with the same issues ofdeclining resources
and changes in the significance o f geography in pro-
grams that have traditionally provided face-to-face
interaction with customers.

S

NRCS has built its reputation on the level oftechni-
cal advice its field offices provide to traditional cus-
tomers. The field office of the future should be given
the opportunity to address the needs of new com-
munities of customers, as this becomes possible
through new technologies, or as it is deemed appro-

* priate to the NRCS mission. Each new community

will have its own needs and levels of expertise, and
we envision the field office of the future to be much
more flexible than in the past in accommodating the
expanded range of potential customers and in mea-
suring progress against the mission ofthe agency.

Responsiveness

Underlying many of these suggestions is our belief
that much of the strength of NRCS derives from its
close relationship to its customers, particularly pri-
vate landowners. Ali technology changes and exerts
impacts on many aspects of our lives, it & essential
that NRCS maintain its credibility as a source of
technical advice. To do so it must possess the right
skills and be responsive and adaptable, and the
agency must, therefore, make every possible effort to
ensure that its field offices operate with as much
flexibility as possible within the constraints of good
management.
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