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NATIONAL COOPERATIVE SOIL SURVEY CONFERENCE
Lincoln Hilton Hotel - Lincoln, Nebraska

July 24-28, 1989

Monday - July 24

lo:oo a.m. - 12:oo p.m.

12:oo p.m. - l:oo p.m.

l:oo *.m. - 1:lS p.m.

1:lS p.m. - 2:oo p.m.

2:00 p.m. - 2:30 p.m.

2:30 p.m. - 3:00 p.m.

3:oo p.m. - 3:45 p.m.

3:45 p.m. - 4:oo p.m.

4:oo p.m. - 4:30 p.m.

4:30 p.m. - 5:oo *.m.

5:oo p.m.

Registration

Lunch

David T. Lewb

HelCOme

Intro. Remarks and Report
on Sol1 Survey Activities
in the United States

Report on Soil Survey
Activities in Canada

BREAK

Conventions Used in Soil
Taxonomy

New Horizon Subscript for
Vertlc Properties

Bureau of Land Hgt. Report

Report on Soil Survey
Activities in Mexico

ADJOURN

August J. Dombusch, Jr.
Director of Midwest National
Technical Center, USDA-SCS
Lincoln, Nebraska

Richard W. Arnold
Director, Soil Survey Division
USDA-SCS, Washington, DC

William W. Pettaplece
Ag. Canada
Ottawa, Ontario, Canada

John E. Witty
Nat. Ldr. for Soil Classification
USDA-SCS, Washington, DC

Warren C. Lynn
Soil Scientist, NSSL
USDA-SCS, Lincoln, NB

Colln W. Volgt
Soil Scientist
USDI-BLM, Washington, DC

Martin Arguljo
Head, Soil Survey in
the National Water Commission
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National Cooperative Soil Survey Conference

Tuesday - July 25

Chairman.- William E. Roth

TASK FORCE MEETINGS

8:00 a.m. - 8:30 a .m.

8:30 a.m. - 9:30 a.m.

9:30 a.m. - 1o:oo a.m.

1o:oo a.m. - 11:30 *.m.

11:30 p.m. - 12:30 p.m. LUNCH

12:30 p.m. - 2:30 P . m . Group l--Extrapolation of Soil Survey Data
Group 2--Awareness of Soils as a Resource
Group 3--Accuracy and Reliability of Soil Survey Information

2:30 p.m. - 3:00 p.m.

3:00 p.m. - 4:30 p . m .

4:30 p.m. - 5:30 p . m .

5:30 p.m.

U.S. Bureau of Indian Affairs Mark Bradford
Soil  Scientist
USDI-BIA

SMSS Report Hari  Eswaran, Project Leader
USAID,  Washington, DC

BREAK

Group l--Extrapolation of Soil Survey Data
Group 2--Awareness of Soils a.8 a Reeource
Group 3--Accuracy and Reliability of Soil Survey Information

BREAK

Group 4-Development and Use of Soil Quality Standards
Group S--Land Evaluation
Group 6--Utility of Soil Landscape Units

Group 4--Development and Use of Soil Quality Standards
Group 5-Land Evaluation
Group 6-Utility of Soil Landscape Units

ADJOURN
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National  cooperative Soil Survey Conference

Wednesday - July 26
Chairman - Joe Il. Nichols

8:00 a.m. - 8:30 a.m. U. S. Forest Service Report

8:30 a.m. - 9:00 a.m. Report on Canadian Interagency
Soil Interpretations Committee

9:00 a.m. - 9:30 a.m. South Agricultural Experiment
Station Report

9:30 a.m. - 10:00 a.m. BREAK

10:00 a.m. - 10:30 a.m. Report on Soil Characterization
Standards

TASK FORCE MEETINGS (CONT.)

lo:30 aim. - 12:00 p.m.

12:00 p.m. - 1:00 p.m.

l:oo p.m. - 4:30 p.m.

4:30 p.m.

Evening -

Group 7--Soils Changed by Management
Group 8--Soil Quality Standards

LUNCH

Tour of National Soil Survey
Center, Midwest RTC

ADJOURB

Group dinner planned.
Featured speaker David Hove

Editor, Nebraska Farmer
Lincoln, Nebraska

Peter E. Avers
Soil Resource Program Manager
USDA-FS, Washington, DC

William W. Pettapiece
Ag. Canada
Ottawa, Ontario

South Representative

Ellis G. Knox
Rational Leader for Soil Survey
Investigations, NSSC, USDA-SCS
Lincoln, Nebraska
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National Cooperative Soil Survey Conference

Thursday - July 27
Chairman - C. Steven  Hdzh~

s:oo a.m. - 9:30 a.m. Conference Steering Committee Mtg.
(runs concurrent with the
following Task Force meetings)

TASK FORCE MEETINGS (CONT.)

8:00 a.m. - 9:30 a.m.

9:30 a.m. - 1o:oo A.m.

lo:oo s.m. - 10:30 A.ro.

10:30 a.m. - ll:oo *.m.

11:oo a.m. - 11:30 a.m.

11:30 a.m. - 12:oo p.m.

12:oo p.m. - l:oo p.m.

l:oo p.m. - 1:30 p.m.

1:30 p.m. - 2:30 p.m.

Group g--The Model Soil Survey
Group lo--Adequacy of Soil Survey Information Delivery System

BRBAK

Soil LAndSCape Hierarchy

Northeast Agricultural Bxperiment
Station Report

Database Development

Water Quality Issues and
Soil Survey

West Agricultural Experiment
Station Report

GIS Applications Report

2:30 p.m. - 3:00 p.m. BREAK

/I

Frederick F. Peterson
Renewable Resources Center
University of Nevada - Reno

John C. Sencindiver
West Virginia University
Morgantown, WV

I
I
I
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I
IDavid L. Anderson

National Leader for Soil Survey
Databases, NSSC
USDA-SCS, Lincoln, Nebraska I
Edgar II. Nelson
Assoc. Dep. Chief for Technolo
USDA-SCS, Washington, DC I

I
Chien-Lu Ping
Agricultural & Forestry I
Experiment Station,
University of Alaska-Fairbanks I
George M. Rohaley
National GIS Coordinator
USDA-SCS, Washington, DC

Don Eagleton
U.S. Forest Service
Washington, D.C.

Dan Tippy
USDI - Bureau of Land
Management, Washington, DC

Kelley Warner
U.S. Geologic41 Survey
Washington, D.C.

I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

13

National Cooperative Soil Survey Conference

3:oo p.m. - 3:30 p.m.

3:30 p.m. - 4:oo p.m.

4:oo p.m. - 4:30 p.sl.

4:30 p.m. - 5:oo p.m.

5:oo p.m.

Midwest Agricultural Experiment David T. Lewis
Station Report Department of Agronomy

University of Nebraska - Lincoln

Task Force Report - Extrapolation
of Soil Survey Data

Task Force Report - The Lack of Public
and Government Awareness of Soils as a
Resource

Task Force Report - Thi Accuracy and
Reliability of Soil Survey Information

ADJOURN

Steering Committee Members
Richard W. Arnold, Permanent Chairman
Peter E. Avers, USFS Member
Colin W. Voigt, BUI Member
Chien-Lu Ping, Agriculture Experiment Station Member
David T. Lewis, Agriculture Experiment Station Member
John T. Ammons, Agriculture Experiment Station Member
John C. Sencindiver, Agriculture Experiment Station Member
Gary B. Muckel, SCS, Regional Head of Soils Staff
James R. Culver, SCS. Regional Head of Soils Staff (Vice Chairman)
Joe D. Nichols, SCS. Regional Head of Soils Staff
Karl H. Langlois, SCS, Regional Head of Soils Staff
Thomas E. Calhoun, SCS, NHQ Member
C. Steven Holzhey, SCS, NSSC Member
Rodney F. Hamer. SCS. NSSC Member
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National Cooperative Soil Survey Conference

Friday - July 28

8:00 a.m. - 8:30 a.m.

8:30 a.m. - 9:00 a.m.

9:oo a.m. - 9:30 a.m.

9:30 a.m. - lo:oo a.m.

lo:oo a.m. - 10:30 a.m.

10:30 *.m. - ll:oo a.m.

11:oo a.m. - 11:30 a.m.

11:30 a.m. - 12:oo p.m.

12:00 p.m. - 1:00 p . m . LUNCH

1:oo p.m. - 1:30 p.m.

1:30 p.m. - 2:oo p.m.

&airman i Peter E. Avera

Report on NCSS Interface with the Richard W. Arnold
World Community on World Concerns

Task Force Report - Land Evaluation

Task Force Report - The Utility of
Soil Landscape Units

BREAK

Task Force Report - Interpreting and
Documenting Soils Changed by
Management

Task Force Report - The Development
and Use of Soil Quality Standards

Task Force Report - The Model
Soil Survey

Task Force Report - The Adequacy
of Soil Survey Information
Delivery Systems

mairman - Rodnev F. Harner

Task Force Report - The Heeds of
Users of Soil Survey Information
a8 Far a8 its Reliability and
Methods of Presentation

Closing Richard W. Arnold
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DISPOSITION OF NCSS TASK FORCE REPORTS

by the
1909 National Cooperative Soil

Steering Committee
Survey Conference

band Evaluation

The report was accepted by the NCSS Steering Committee
for incorporation into the Proceedings.

Utility of Soil Landscapes

The report was accepted by the NCSS Steering Committee
for incorporation into the Proceedings. The report was
also referred to the committee working on pilot
projects.

Interpreting and Documenting Soils Changed by
Management

The report was accepted by the NCSS Steering Committee
for incorporation into the Proceedings. The report was
also referred to the regional soil survey conferences
for their consideration.

The Development and Use of Soil Quality Standards

The report was accepted by the NCSS Steering Committee
for incorporation into the Proceedings. The report was
also referred to the regional soil survey conferences
for their consideration.

The Model Soil Survey

The report was accepted by the NCSS Steering Committee
for incorporation into the Proceedings. Follow-up is
required by a group consisting of SCS, BIN, USFS, and
University representatives. The group will study the
potential locations and develop items to be
implemented. The first meeting is scheduled for
November, 1989.
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7.
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9.

10.
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The Adequacy of Soil Survey Information Delivery
Systems

The report was accepted by the NCSS Steering Committee
for incorporation into the Proceedings.

The Needs of Users of Soil Survey Information in terms
of Reliability and Methods of Presentatiofi  of Data

The report was accepted by the NCSS Steering 'Committee
for incorporation into the Proceedings.

Extrapolation of Soil Survey Data

The report was accepted by the NCSS Steering Committee
for incorporation into the Proceedings.

The Lack of Public and Governmental Awareness of Soils
aa a Resource

The report was accepted by the NCSS Steering Committee
for incorporation into the Proceedings. The report was
also referred to the regional soil survey conferences
for their consideration. The Steering Committee
recommends implementation of the recommendations where
appropriate.

The Accuracy and Reliability of Soil Survey Information

The report was accepted by the NCSS Steering Committee
for incorporation into the Proceedings. The report was
also referred to the committee working on pilot
projects.
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OF NATIONAL COOPERATIVE SOIL SURVEY DATA

Task Force Members:
Dr. D. F. Grigal, Prof., College of Agri., Univ. of MN, St.
Paul, MN 55108
Dr. H. Eswaran, Proj. Cor. , SMSS, USDA-SCS, Washington, DC
Dr. W. J. Edmonds, Asst. Prof., Col.of Agri., VPI&SU,
Blacksburg, VA 24061
Dr. S. W. Buol, Professor, Soil Sci. Dept., NCSU, Raleigh,
NC 27650
T. M. Sobecki, Soil Scientist, NSSC, SCS, Lincoln, NE
G. J. Post, Supervisory Soil Scientist, NSSQA Staff, NSSC,
SCS, Lincoln, NE
R. D. Babcock, State Soil Scientist, SCS, Temple, TX
H. R. Sinclair, Jr., Soil Scientist, NSSIT, NSSC, SCS,
Lincoln, NE
C. L. Glocker, Soil Scientist, NSSQA, NSSC, SCS, Lincoln, NE

Users of information from the National Cooperative Soil
Survey have continually made demands for kinds and amounts
of soil information far beyond our capacity to supply that
information. We are not likely to reduce this gap in the
near future since our facilities are limited and a
computer's capacity to create new demands are virtually
limitless. Therefore, some assessment of the kinds of
information we (NCSS) are supplying and of the results of
manipulated information is in order.

This Task Force tried to deal with four charges: (1) What
are we doing well: (2) what are users needs; (3) what are we
doing that doesn't seem to be productive: and (4) what
should we be doing in the future?
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As we began discussions, it became apparent that we needed
better definitions of what it is we are presenting as soil
data (information). Just what is data? How does that
definition relate to what is presented as soils data? One
viewpoint expressed is that we are not honest in telling
which of our data (information) are factual (data?), and
which ones are interpretation, that is, information derived
from guidelines. Data, it was decided, is something that is
observed, measured impartially and recorded. Information is
everything else. Field notes, laboratory analyses, and even
points on a soil delineation are data. However, what we
present is almost always information. For example, the clay
loam Btl horizon reported in the typical pedon of a
published report is data: the clay loam reported in the
estimated soil properties significant to engineering is
information. It is a summation of all the laboratory data,
field observations, and field notes collected during the
course of the survey. This kind of information is accurate
but has had one step added, professional judgement. If
enough data had been collected to report some degree of
reliability, it could be reported as data. This kind of
logic can be applied to almost every item of soils
information. The only true data reported seems to be
typical pedons and soil characterization data for selected
pedons.

The Task Force recommends that its name be changed to
Extension of National Cooperative Soil Survey Information.

INFORMATION

marue l--What are we doing well? We in NCSS have supplied
a definitive set of soil information to a wide variety of
users. Information has ranged from professional judgement,
as in degree of limitation and management factors for
locating soil absorption fields to plotting data points for
a world map of surface soil textures. The expanding number
of resource soil scientists will ensure that this
information is as precise as can be supplied at the local
level without the tremendous burden of actual data
collection. Professional judgements are accurate and
effective for delivering interpretations. The research soil
scientists have been effective in developing models that
will calculate numerical values for unavailable data points.
The normal process seems to be one of using the
relationships of a variety of known data points to calculate
a desired data point. Models such as WEPP, Drainmod, Water
Quality, and EPIC have shown that these kinds of
determinations can be made with more accuracy than might be
expected. See the attached paper that sunMarizes the
results of three such models. We in the National
Cooperative Soil Survey cannot keep up with these kinds of
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demands. This kind of study seems to indicate that "keeping
up" while important, is not an absolute necessity if the
present dataset is sound.

mae a--What are users needs? This charge quickly evolved
into two prime questions. The first most obvious is what
kinds of information (data) should the National Cooperative
Soil Survey be preparing for distribution? Secondly, what
kinds of information do we need to obtain from'the users
before we begin answering the first question? Our
discussion used the points made in Charge 1 as a jumping off
point. Even if we can't keep up with the users that seem to
be able to accurately generate what they need with
algorithms, we can help them immensely by filling in the
gaps in our relational data base. Two actions would have
immediate affect. We should complete as many SOI- forms as
possible so that data on hand and not in the system can be
entered. We should plan and carry out as fast as money and
staff allow, soil characterization studies on an MLRA basis.
Series selected would be those that do not have complete
databases and are representative of that MLRA. Thus local,
regional, and national data would be collected
simultaneously.

Another effective tactic would be to increase the number of
standard points supplied as a regular part of the
information base. We seem to be especially short on
information that reports the temporal properties of soil.
For example, permeability or even more important now,
infiltration rates are not reported by time of year or
moisture content. As a result, runoff must be determined
empirically. Rain on frozen soil or on a hyperthennic
calcareous surface soil virtually oven dried by the sun,
have infiltration rates approaching zero. Permeability
rates given on the SOI- might suggest moderate or
moderately rapid. This rating is of no consequence if rain
comes during the time of zero infiltration.

Great benefit would also be derived from making standard
points such as cation exchange capacity, sodium adsorption
ratio and calcium carbonate equivalent. more available.

Another facet investigated by the Task Force was the need
for obtaining certain kinds of information from users. We
decided that it is important to have some of the following
information if we are to decide what new kinds of
information we should be developing. Some of these items
suggest the framework for both old and new information. Six
kinds of needs were identified.
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1. Determine users minimum decisionmaking area. We must
find out what is the smallest acreage or area he can or will
manage. The kinds, amounts, and precision of soil
information depends on, and can be referenced to, areas less
than 1 acre or as large as the planet.

2. Determine objectives of the user. Obviously, we can be
of maximum benefit if we help users towards their specific
goal. Sometimes, we might discover that soil survey
information can't help users get to where they want to go.

3. Obtain enough information from the user to determine if
the need is for taxonomic kinds of data or map unit
information. Confidence limits change drastically between
these two. We must decide which of these are pertinent to
the user.

4. Determine if the user has researched all information
available from other sources, such as geology, climate,
transportation, and economics. This will place our
information in the proper perspective and at the same time
assess the resolve of the user to gather facts needed.

5. Find out what management techniques are to be applied.
This will help us to refine our reply to users limits.

6. Determine if planning and use are to be operational or
general. Operational on the ground use requires our
information set to be pragmatic. General planning
information sets should be more philosophical.

Charae i--What are we doing that doesn't seem to be
productive? This charge didn't receive much discussion. To
date, we have been reacting successfully to needs and
demands. Thus, we do not work towards goals that don't have
a given purpose.

Charae q--What should we be doing in the future? After much
discussion, the committee decided that the following items

needed to be addressed if we are to remain current and at
the same time improve our delivery system.

1. Fill in the present gaps in the data base. Some series
lack complete interpretations. Many soil series lack any
hard data from which sound interpretations can be made.
Completion of SOI-8 forms, an ambitious sampling and
characterization program, and thorough evaluation of data
sets are needed. These will help to reduce the number of
interpolations and extrapolations presently used and at the
same time bring data sets up to a common denominator.

I
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2. Add more standard points. This item was discussed
earlier. Areas that could be of great benefit are those
that report time of year depandent properties, and new
interpretations for areas such as off-road vehicles and dust
prevention. The recently revised 601-5 is a step in the
right direction. However, it is probably adding items that
should have been on the SOI- right from the start.

3. Define the origin of the information item. Describe in
some detail how this item was determined. For instance, is
it from 15 measured tests using a standard laboratory
procedure or is it a professional judgement based on a
summarization of a series of soil and landscape
observations?

4. Quantify our product. As much as possible, we should
report our results in terms that are measureable such as
volume, scale, percentage, or number. Volume here refers to
liters and cubic centimeters, and also to the amount of soil
or parts thereof, for example, one complete pedon sampled
and analysed per 5000 acres of soil series.

5. Define the delivery system. We must do a better job of
defining the data elements. Just what is meant by SAR,
permeability, or degree of limitation for foundations for
low buildings? Most of these have a definition, but it
cannot be traced back to the data sets or inference systems
used.

6. Define the logic systems used. Our present database of
soil information has three levels of abstraction. Hone of
these are even hinted at when information is presented. We
have recorded data (from the field and laboratory), results
of professional judgement and derived values (obtained by
systematic standard manipulation). It is important that we
identify what is observed or measured (methodology), where
it is observed or measured and what is inferred, estimated,
interpolated, or extrapolated.

7. Define the landscape that the soil occupies, both
surface and subsurface. Proper description of the location
of a taxonomic unit will integrate it into the "ecosystem.'
Landscape relationships described in hard numbers will go a
long way in expediting the application of whole-earth type
evaluations and actions. Programs such as WEPP, regularly
calculate values for surface configuration that could have
been collected as data during the soil survey. Programs
that evaluate water movement through the soil and into the
materials below would benefit also from measured rather than
calculated datasets. Surface stratigraphy could have been
measured, evaluated, and plotted during the regular mapping
process. Many survey areas have some of these kinds of data
already. Much is either lost or archived at the conclusion
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of a survey. Update procedures for soil  surveys in the
United States need to contain a landscape surface
stratigraphy component.

0. Integrate data of various cooperators and disciplines.
This process has begun. We are working with the various
landgrant universities to put all of our datasets into one
mutually accessible database. Other sources of information
and data could be the Forest Service, Bureau of Reclamation,
Bureau of Indian Affairs, Corps of Engineers, and some state
agencies. Biologists, ecologists, range conservationists,
and engineers have data useful to the National Cooperative
Soil survey.
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Comittee Report Presented to the National Cooperative
Soil Survey Conference in Lincoln, Nebraska

July 24 - 28. 1989

ISSUE8  Low level of public and government avareneee that aoil is a base
resource.

CLARIFICATION: There appears to be a lack of underatandinS  in the public and
federal sectors of the key role that the 8011 resource pleya in land uee and
management  deciaione. The factora that influence land uoe and mnnaSeoent
decisions are usually a reflection of what a eoil’a physical and/or chemical
behavior allow. Keepilyt  thir in mind, it ia difficult to understand why 8ome
landounerr, managers, and planner0  are not committed to gathering and
analytiag  roil information. Tough laod ~naugement  decinione  in the future
will hinge on wildlife, vegetative oanagement,  and water quality issues, each
of which have capabilities  and limitatione  defined by the native aoil of the
area. To eneure a valid underetandiog  of an area’s potential, aoil
information analpoie  muat be a precursor  to land uae or management deciaione.
We ar profeseionala in aoil science understand  the role aoil information plays
in land we decisions, but are we effectively presentinS  thin in our aurvey
work and documents which we produce?

BACKGROUND: Awareness  of the importance of 8011 information is not a
particularly nev subject for the national cooperative aoil survey (NCSS)
Conference. At the 1977 NCSS Conference, R.M. Davis Administrator,  USDA-SCS,
atreseed the need for information to be readily accessible  and in a form
usable to non-aoil  scientiatr. ‘ O u r  challenge  ia to . . . help reeearch
agenciee plan their work to provide valid information for the whole spectrum
or soils that me recognize.’ In 1983, the question of visibility, value, a d
uae of aoil information vae underscored by the creation of the NCSS ‘Image
Corrmittee.’ Although follodag  the co-on thread of eoil eurvey uae and
importance this Sroup focused on the role of the NCSS ae an action agent in
the process  of making 8011  aurveya more reaponeive to urer needs. It is
difficult to drav a direct correlation betveen past NCSS initiativea and this
examination of soil survey utility and the value ueers put on it. Although
rooted in NCSS history.  the unique aspect  of this effort lies in identifyfag
and supporting uayr~ in which aoil survey can gain recognition from non-a011
acientiste  that soil capability ia pivotal to all land we actions.

CIRRRRT  SITUATION: After reviewing different soil aurveya, it bacomea
apparent that the importance of aoil and ite relationclhip  to other pieces of
the ecoayatem puzzle ia addressed in moat surveys in the public arene. There
are no obvious reasons uhy aoil surveys do not garner broad baaed recognition
from decieion  makers and special interest groups. Currently, our field
mapping, and publication procenaer allow for deeigniag  aurveya to meet ueer
neede and contain explanationa on Ecosystem/Soil  relationehipe.
Unfortunately, having a good description of the role of aoil in a survey doea
not ensure  that the eurvey uaer mill read it. The inquiry now becomes one
of: arc the statementa defining aoil value/relationahipe  appropriately placed
in the document? Should we augment the exietiag information in the survey
publication?
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First  of all, let’s foam on the audien& that a no11 survey
Origfaally,, it use rakea OE granted that our wet groups

were technically skilled and bad l oll -aenoe.” This fact held until fairly
receatly when public and private groups mtarted  to acnerally  take an interest
la the urnagement  and fate of the laude around them. The public awareneea of
general environmental issues ham taken the coil aurvay out of the technical
document realm and placed it in the handa of the lay pcrron.  Special intereat
groupr ae well ae concerned iadividualr are arkilyr  questions about soil, its
we, capabilities, and worth. Although specific auggert1oaa  are a bit
premature at this level of Inquiry, the followloll  poiate  are offered l e reed
material for future efforta focueiq on recognition of the roil ae the base
resource.

1. Implement uiating rtandardr  and guidance for field iavolvement of local
aud regional special interest organizationa duriq the mappiag of an area.
Poaaibly a aariea of nontechnical field revim could be used to help lay
pereone underetaad soil survey.

2. Develop standarda sod guidance to eupplemeat the presentation of a
completed rurvey document to the users with a reriee of public aemiaarr
focusing  oa 6ofl/ecoey~tu  relationship8 of that area.

3. Publish “lay- pamphlets that expleia and illustrate basic soil
iaterpretatioae and the vaya  in uhich soil propertier effect the ecoayoteme
they support. Review existin 0011  survey pamphlets and update to reflect new
aoil survey usea,  wildlife, etc.

4. Reviev the layout and format of 0011 survey publicationa with regard to
utility to lay persona. Specifically, considers (A) uaiog an llluetratioa
similar to the “how to uee $hia soil survey”  to explain soil ecoryotem
relationrhipa,  (8) using an executive wmmery dercribing  survey area and a011
capabilitier  to begin document, CC) identifying to the user that alope,
landform, vegetation, etc., are contained la the hap unit along with the pcdon
description.

5. Special efforta muot be nede during mapping and publication of ~011
ourveye to develop outreach programe  that support end interface with all
levela of the educational system.

6. The NCSS need. to atrengthea  itr link with public affair8 etaffa in
federal agencies.

7. Eetabliah regional network8  to focus and desimiaate .&ills and abilities
of NCSS cooperatora. Identify regional tech notes that could support a n d
explain the importance of 0011 survey.

cOKf4ITTEE  CHAIRMANI Coliri  Volgt
Lead, Soil Resource  Program
USDI, Bureau of Land Management
Wae.hlagtoa,  D.C.
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EXECUTIVE SUWWARY

Many task forces and standing committees of the National
Cooperative Soil Survey have dealt with the issue of accuracy and
reliability of soil survey information over the past decade. While
many of these committees have made significant progress, as we enter
into the next generation of soil survey the only firm consensus on the
topic of assessing the soil survey accuracy and reliability is that it
must be assured.

Soil survey deals with variability, both in soil properties and
their distributions in time and in space and also with the variability
of landscape features which also vary in time and space.
Consequently, we deal with uncertainty of models. This uncertainty
gives rise to different concepts of reliability. We have made great
strides in defining the soil population. We have placed boundaries on
our soils in order to separate one from another. We have identified
the landscapes on which these soils occur and determined the
proportions and variability of the soils which occur on these
landscapes. Our ability to provide reliable estimates of the
variability of soil properties and associated soil interpretations has
proceeded less rapidly.

There is a risk associated with providing the interpretations
contained in a soil survey. This is no different than any other
discipline. However, the natural variability of the soil environment
does not allow for simple assessment of this risk. Risk assessment
will require the collection of large volumes of data. Risk assessment
is a desirable.goal but must await improvements in collection,
analysis, and tabulation of data which is collected in soil survey.

This task-force developed a number of specific charges, which we
hoped would begin to document many of the methodologies available in
assessing the accuracy and reliability of soil surveys. In
retrospect, many of the charges have gone unanswered. However, it is
hoped that the comments and theory presented by the members of this
task-force have moved the National Cooperative Soil Survey off center,
and on the right tract toward providing reliable estimates of the
accuracy of the information which we are providing the public.

36
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INTRODUCI’ION

The future is rapidly approaching for soil survey. current
advancements in technology and transfer of information are stretching
the limits of traditional survey procedures. The public is demanding
the best and most detailed information we can supply about the soil
resources. We are proud of the job we have done in the past, and
rightly so. The development of prediction models driven all or in
part by soils data will continue to test the limits of our ability to
gather and predict accurate data on soil properties. However, many of
us vacillate when we see the scope to which our soil information is
being applied. Why is that so?

This task-force has attempted to recognize the shortcomings of
our own discipline and realize how we might be able to assist other
scientists and interested groups in gaining data, knowledge and
understanding of the complexities of the soils of this world. We must
build on past efforts to maintain the accuracy and reliability of soil
survey information and improve upon them if we are to meet the demands
being placed on us from an increasingly sophisticated public.

With the current sampling techniques at our disposal, constraints
imposed by costs, and inherent complexities of soil landscapes, error
in soil resource inventories is unavoidable. Even if a soil scientist
does a perfect job in delineating a map unit, variation in that
delineation will inevitably exist. Cline believed there were several
factors which caused this:

First, the predictive value of landscapes is not perfect. Many
of the surface features which are used to separate soils in the field
are so subtle that even the most skillful mappers cannot map them
precisely. Some soil boundaries are not marked by surface features
which can be detected.

Second, traditional sampling intensity for verifying predictions
is completely inadequate in a statistical sense. It allows reasonable
accuracy at a somewhat realistic cost only because the predictive
value of the landscape is as good as it is. This assumes, of course,
that mappers are trained and adept at landscape interpretation, an
assumption that occasionally falls short.

Third, sampling which is conducted in traditional soil survey
programs is commonly biased. Soil scientists do not choose sites for
the verification of their landscape models at random. Soil scientists
are aware that less characteristic landscapes are present, and may
probe a few of these areas to get an idea of the variability. At
current levels of funding we simply cannot examine the soil at enough
places to insure that our biased sample is not misleading. soil
scientists are still evaluated primarily on the quantity of acres
mapped. Unfortunately, our ability of quantify the variability of our
soil maps has progress as a somewhat slower rate.

Y?



This taskforce has addressed many of the issues pertaining to ’
I

accuracy and reliability of soil survey information. However, we
recognize there are many others. It is our hope that other
individuals will continue to test and build upon this work and I
continue to develop methodologies and infrastructure5 to insure that
soil survey5 of the future supply accurate and reliable information to
a growing and more demanding public. I

As with other disciplines, data are the basic by which accuracy
and reliability are asseased. The appropriate collection, analysis,
and presentation of soil survey data are measures of the effectiveness I

of the delivery of soil survey information. Cur discussion of
accuracy and reliability of soil survey information ha8 been divided
into these three categories. I

A. Data Collection

Time and cost of gathering data need to be weighed carefully
I

against the benefits from analysis of these data. There must be a
demonstrable need for the results of such studies. If Such Studies
are undertaken an attempt Should be made to collect data on as many I

'soil characteristic8 a8 poesible. Thie will make accurate
determination5 of estimated soil propertiee and the variability of
these properties easier. I

Methodologies for gathering data on the accuracy and reliability
of soil survey information are well documented. Transects, random
point observations, cluster sampling, and systematic sampling all have

I

proven useful to soil survey programs. There ie not necessarily one
best method for all instances. However, one generalization can be
made. These method8, with.few exceptions, have been under-utilized. I
There have been and continue8 to be instance where map unit8 have been
correlated and published with little or no data on the variability of
the unit. While gathering transect or other reliable data has been I
recommended in the past, most often these recommendation8 have not
evolved into requirements or standards. Gathering of data on map unit
composition should be part of the mapping proce58, with two related
objectives: (1) improved quality control in the design of map units

I

and in the delineation of same; and (2) improved documentation of map
unit composition for the benefit of the user.

I
Transects have been the most preferred method for gathering data

pertaining to taxonomic variability of map units. As time and funding
permit soil scientists have traditionally assessed the quality of
their soil maps and their map unit descriptions  by transecting the

I

landscape and recording the taxonomic components they encounter.
These component8 either fall outside or inside their concept for that 1
landscape. The definitions of what is considered similar or
dissimilar to the concept of that map unit are contained in various
supporting soil survey references. The definitions are vague, perhaps
intentionally so, and allow the mapper flexibility in designing map I
units to fit the landscape model of that survey area.

I
Iaa
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While assessing the composition of the soils within a map unit, soil '
scientists also evaluate the variability of the soil's
characteristics. Presently, the concept of the modal pedon is used to
describe the central concept of the soil as it occurs in.the survey
area. In theory, this may be an adequate method to portray the pedon.
In practice, however, it has caused some problems. This same modal
pedon is used to interpret the entire polypedon as well as the entire
map unit. The use of the mode to interpret soil map units has made
assessing map unit variability the major constraint in proper
interpretation of map units. Cyclic variations of the pedon as well
as included 'other' soils are not taken into account in current
methods of interpreting map units. Interpretations are made for areas
of land and should not be controlled by pedon-to-pedon variation.

Other sampling may be conducted to supplement map unit
variability information. However, time seldom permits systematic
sampling studies or other labor intensive BtUdieB which could prove
invaluable in assessing the variability of representative landscapes.
Much data is collected in the couree of a soil survey. Pedon
descriptions, field notes, transect8 and laboratory data need to be
compiled and entered into permanent data bases. If possible, these
data should he geo-referenced. Assessing the variability of those
estimated soil properties used in developing soil interpretations and
ultimately the variability of the interpretations themselves may be
pOBSible if we carefully record and document those data which we are
already collecting. As much effort. needs to be expended on accurately
defining the limits of a soil map unit as is directed toward defining
the limits and characteristics of the soil series.

The accuracy of the soil map itself is also important. Wherever
possible, line placement and map unit design should be based on
discernible landscape features. In some areas, where soil-landscape
relationships are either too complex to be distinguish or absent all
together, grid sampling or the use of geophysical techniques such as
ground-penetrating radar may facilitate the placement of a soil
boundary. Many of the problems pertaining to map accuracy haVB
arisen from poor map unit design. Knowledge of the correlation
between soils and their landscapes commonly is gained by repeated
experience during mapping. However, basic training in soil-geomorphic
relationships is often limited, not only within the NCSS but also at
many of the academic institutions supplying soil scientists to produce
soil maps.

Scale is very important in determining which data are important
in assessing accuracy and reliability of soil survey information.
Information used to assess the variability of a segment of a slope
will necessarily be different from that needed to characterize a major
land resource area. However, in order to extrapolate our approach to
interpreting detailed soil maps to other scales, good working models
must be developed and used during the course of a soil survey.
Extrapolation and interpolation build on the degree of reliability of
working models of soil property-landscape segment relationships. They
gives us a procedure for evaluating the significance of variability
that is observed, measured and interpreted.



Another source of data on the variability of soil map unite are ’
I

high intensity soil (HIS) maps. These maps are being developed in
many areas of the country by certified professional soil consultants.
These maps could be reviewed, used and incorporated into soil survey I
data wherever possible.

Anyone involved in the National Cooperative Soil Survey program I
may contribute valuable knowledge and assistance $n the development
and implementation of quality assurance programs. However, concern afi
to who gathers these data should be secondary to the standards by
which these data are collected. As data begins to be collected, I

standards must be developed and raised to the level commensurate with
other earth science research. By rewarding project leaders and other
workers for quality as well as quantity, accuracy and reliability will I
necessarily be increased.

B. Data Analysis I

There is a widespread belief within our profession that something
is fundamentally wrong with soil maps and no one can figure out how to
fix it. Is there a possibility that there is nothing wrong with soil I
maps and the perception that there is a problem is a result of a poor
conceptual model of how we interpret map unite? One symptom of this
problem is the obsession with variability in map unite. Recently, no I
technical meeting has been complete without a discussion of transects
and new computer programs to calculate statistics. There is unending
discussion of how information about map unit variability can be
presented in soil survey reports. Over the last decade, numerous work

I

groups and committees have been formed to examine the problem of map
unit variability and inclusions. Despite all of this discussion,
there is no consensus within the National Cooperative Soil Survey on I
sampling or analysis methodologies. We are still having the same
arguments and discussions that were going on fifteen years ago.

I
Becauee most variation within soil delineations is cyclic or

continuous, using the modal profile to interpret the map ~unit has
worked, simply because the modal profile chosen in most cases also
happened to be the 'mean' profile. Therefore, using the modal soil to I
name and interpret map units has not caused problems in
interpretations.

I
However, thinking about doing it has caused severe problems.

Trying to cope with the theoretical problems in using the mode to make
interpretations about a population has caused great inefficiency. I
There has been a perceived need to totally characterize map unit
variability and account for non-modal inclusions only because we have
been trying to make an unsuitable concept work. The obsession with
map unit variability and all of the concern about inclusions and I
taxonomic purity are the result of conceptual, not technical
deficiencies. The use of the mode to interpret map unite has made map
unit variability the major issue in interpreting ,eoils. I

I
I
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Before data is quantified there must be a demonstrable or
anticipated need for the results statistical analysis of the data will
produce. Statistical analysis of a map unit's taxonomic composition
assists in the definition and description of the map unit. It does
not improve our assessment of the accuracy of soil interpretations of
that map unit. A method of evaluating the accuracy and reliability of
those soil properties which are used in rating a map unit for a
specific use must be developed.

For several reasons the degree of the difference among map unit
interpretations and between concepts of naming soil map units and the
included dissimilar soils is not closely controlled over the soil
survey program. One reason is, although map units are designed in
part on the basis of interpretive characteristics, they are also
designed to separate soils that differ in taxonomic placement. Many
taxonomic criteria have a strong genetic component. Not all of the
genetic criteria that are applied to a soil survey necessarily pertain
directly to interpretive differences for that survey. Furthermore,
within a given soil survey area the differences between soils with
respect to differentiating taxonomic criteria, may be quite small. As
a consequence, some of the map unit separations within a soil survey
that are based on taxonomic criteria may have few, if any,
interpretive differences from other map units.

The distinction between taxonomic purity of map units and quality
or precision of a soil survey is an l.mportant one. Cline stated, "The
quality of a soil survey should be measured in terms of the amount and
accuracy of the information it provides as a basis for judgements
about soil potentials and behavior for land use. A map unit may have
only 40 percent taxonomic purity or classification accuracy but have
90 percent interpretive accuracy."

We might improve the accuracy and reliability of soil survey
interpretations by developing new techniques for rating soils that
better account for the complexity of the soil system. Assessing
interpretive purity depends on the management objectives. There is no
way soil surveys can address all possible management objectives.
However, one possible solution is to improve the concept and
definition of similar and contrasting (dissimilar) soils. By defining
similarity or contrast on the basis of fundamental soil properties,
i.e. depth, texture, coarse fragments, etc., map unit descriptions
could express the degree of contrast with each of the included soils.
Because the contrasts are based on properties that affect most
interpretations, the user would have a better idea of the implications
for management.

There are many data analysis procedures which are applicable to
evaluating variability of soil taxa. Numerous studies are reported in
the literature. A clear distinction should be made between results
which analyze within map unit variability and those which analyze
between map unit variability. The distinction should be made entirely
clear to the user of the information.



Transect method5 are the most useful in gathering information on'
I

soil landscape relationships and taxonomic composition of map units.
In quantifying taxonomic composition of map units binomial analysis of
the results appeals to a large number of people. Parametric and non- I
parametric analysis are preferred for analysie of specific soil
properties.

I
C. Data Presentation

The accuracy of soil maps includes not only the accuracy of the,
soil boundaries, but also the accuracy and detail of the definitions

I

of map units and the validity of their names measured against the
standards we establish for nomenclature. We must recognize that the
pattern of soils in nature is fixed. We must adapt our conventions of I
naming map units to fit the natural landscape. One of the easiest
ways to improve the quality and accuracy of the information in a soil
survey report is the use of identification legends that accurately
reflect the natural variability of the soil-landscape. This implies
that we know what the mappable landscapes contain. In most cases,
however, we do not know this in quantitative terms. If mappable
landscapes are mixture5 of soil taxa, we must say 80. When studies I

are undertaken to quantify map unit variability the relative
proportions of multitaxa map units on identification legends increase
at the expense of consociations. Once quantitative data are available I
we will be able to accurately define map units and those soils which
are included in them. This will ultimately improve the accuracy and
reliability of soil survey information. I

Map unit composition data which have been collected and analyzed
in an 'acceptable' manner should be appropriate to present it in a
tabular format in a published soil survey report. In some instances, I
this has already been done. Soil map units should continue to
describe the taxonomic component(s) contained within them. However,
new concepts need to be developed to describe the variability around I
the modal concept. Tabular data pertaining to taxonomic composition
and variability have progressed further than the presentation of
interpretative purity. I

The interpretive tables contained in soil survey reports predict
soil interpretation8 of taxa, not map units. Additionally, these
interpretations are based on estimated soil properties of the dominant
50i1(5), allowing for little or no variation or interaction among and
between variables. A uEer of the interpretive tables contained in a
soil survey report has a right to believe that a consociation, which I
may be 49 percent inclusions, will behave in its entirety as we say
the taxon for which it is named will behave. Even allowing for the
greatest feasible precision of soil maps, the accuracy and reliability)
of soil surveys can be improved most by developing better techniques
for interpreting map units rather than the taxa contained within.

I
I
I?6
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We need to accept interpretation of map units rather than
taxonomic units as the basis for providing soil potential information
to soil survey users. This cannot be accomplished however, without
quantitative data on the composition of map units, especially the
variability of those soil properties on which our interpretations are
based.

Alternative methods of assessing and conveying the accuracy and
reliability of soil survey information are available. Geographical
information systems, improvements in prewritten soil manuscript
material, and descriptive formats for conveying soil variability
information to the user all have merit. The emphasis being placed on
global warming and water quality have prompted many modelers to seek
'representative values' for many of the estimated soil properties.
The use of representative values, variability and confidence levels of
these values would aid modelers as well as provide an initial effort
in conveying and understanding of interpretative variability of soil
properties to the users of soil survey information.

An important aspect of maintaining soil survey accuracy is the
development and staffing of basic soil service positions within the
National Cooperative Soil Survey. Knowledge from well trained soil
scientists, who developed descriptive soil-landscape models and
criteria to consistently separate map units in the field will increase
the reliability of the soil survey program. This knowledge is just as
valuable, if not more so, than any statistical procedure.

I
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RECOMMENDATIONS

1. Members of the National Cooperative Soil Survey should
undertake studies of the methodologies on soil variability,
relating the time (and consequently money) to gather
information versus the level of accuracy attained. Such
studies provided baseline information on the cost
effectiveness of assessing soil variability.

2. Members of the National Cooperative Soil Survey should
develop and document their methodology for evaluating
reliability of the map unit interpretations which they are
providing to the public.

3.

4.

The National Cooperative Soil Survey should report the
reliability of the map unit interpretations which are
developed and published in soil survey reports.
Reliability, in this instance, means the probability level
and the accuracy statement of each interpretation.

This task-force recognizes the critical role the Resource
Soil Scientist plays in transferring accurate and reliable
soil information to users. The quantification of the
reliability of soil survey information supports the position.
of the Resource Soil Scientist. The National Cooperative
Soil Survey should continue their support of these critical
positions and encourage the development, and where possible,
acceleration of staffing of Resource Soil Scientist
positions.
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lIiSDES'EWFMNPAEp)USEOFsOILWALITYSNXARDS

Asawaytoaddress respxsibilities  tcmintainor inpmve soil
mscurces, smetK!SS agencieshave ussdtheccnceptof  "soilquality
standards.

Sojlqualitystardards atedefinedas:

Statedcmditicmsorthresholdvalues  for soil properties or soil
~~~thatindicatethe~th,~ity,orproductivepotentialof

.

Soilquality standal& relatetophysicalandchemicalnmagmant
activities and help to evaluate the effort of muagemut  actions. Soil
quality 6k&lards aredevelopedbyrelatiug  soil properties tm soil
respmse such as plantprodubivity. Standardsare~able,areuse
specific andapply tcauareawbremnagerr?ntmnorisbeingapplied.

AFplicaticm of soil gualitystandards regubessanplingandnoni~ring
the properties as they change fraawauagmwant.  Evaluation of the
staudardisaninherentpartofthisprocess.

Soilquality standards serveasatcolforsoilmnagseentandthistml
needstobefurther developed. The terms "quality" aud "standard"
caused~confusionandat~ti~isneededon~logy.

t?ZSSmmberS xxmxgnize and define  soil propwties  aud relate these
properties to soil respome and are, therefore, uniguely qualified to
provideiqmttothedevelopmentofsbmiards.

-0Ns :

TheWSSthroughregionald~ furtherexplorekimIsof8tandards
~developpropcsedguideliues  fortheirdevelopuantwithclose
atbsntiontoteminolcgy.

TheNCSSMtio~steeringccmnitteesuggeststoSSSAarme-day
syqcsimatthe annual ASAmeting in1990 on soil guality sbrdards.

Whenapplying~g~tonaBoil,hau~uR~~wehaveinaraved
ordegraded the soil? Fktabliahingthresholdvalues toevaluate our
rtmagsskautactionsrnayhelp. Establiskmeut of soil quality standards
for waluating soil disturbances has been used by saw agencies as a
mnagesPnttool.

As soil survey progresses into the twenty-firstcentuq,mstof  the
soil resoumes  int.heUnitedStateswill be inventcried. Soil surveys
willamcentrate on refining and applying this soil rescxmce
informatiOn. A~areaSbtzcawm~  intfmsivelyused;  theeffectsofuse
will beccme mre important  to a expended clientele for both on and off
site evaluations.
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Chenical,biological,  andhydmlogic soilproperties canbeaffeckdby
I

soil mnagemntpractices. Soil emsicmalters the surface structure
arldorganicmtterccMent.
size.

Sam2nkz&anicalpractices r&uce soil pore
Fertilizerandpesticideapplications,heavy~~,andanknal I

and toxic waste diqnsal affect soil c&&xl, physical and biological
plqerties. Ifveare toa~ply mmagenmtpracticestithesoil,we
mstbepreparedtom3ni~rtl-u3effectsofcuractim3.  Wemustbsable I
~respond~warningsi~sfmmwithinthesoilbefore~degradethe
soil rem for the intended and
survey,soilqualitystawkds

lJmqM&duses.withjnthesoil
mnyserveas iniicatoror threshold

vales for chemical and&ysicalchanges  within the soil.
I

The NationalCoopzrativeSoil  Survey sha~Mba involved inthe issueof
soilquality standards bscausetimembersrepresentth?cnegrulpthat Irecognizes and defines soil pmperties, tbevariabilityofthese soil
~~bothverticallyand~r~cntallyandp~~sageographical
psrspectiveinrelationtootherresources. I

ScnreagencieswithintheNati~~a~~SoilSurveyhaveusedsoil
qualitystandamkaspartoftheirs0ilmanagesk3-k responsibilities.
!ltieUsaAForestSemice,  for exaqle,hasbeentitiring soilquality I
for the last few years. 'RLisagemzyconsiderssoilqualitym3nitnringa
sys~ticprocessbywfiichdataarecollectedtodetermineifsoil
nk3nagemntobjectiveshavebeenachieve3. I

~~~jorpurposehasbeentonraintainorimproveinherentl~-term
soil pxductivity. lk7mnitorsoil quality, theFS has developzd
arbitrary soil. quality standards for soildistLu%axes. changesinsoil I
prcpsrtiesinrelationtothesestandards an2 evaluated to adjust forest
mnagem3nt plans and practices. I
Soilnnnagmsntchangesrnay  improveordamge  the soilor raise orlcwar
the inherentcapacityofthe soil to supportgrmth of specified plants.
Changes to soils may bs physical, chemical, biological or hydrologic;
slm-ttermorlonglasting; insignificant or significant. lheUSFs

I
definedsignificantchangesinproductivityofthelandtobeindicated
bychangesinsoilpmpertiestbatareexpxtedtoresultinareduazd
prcdwtive capacityuvertheplmningborizm.  Areductionof15 I
pzrcentin  inherent  soil productivitywas selectedbythis agency as a
basis for setting threshold values for masurable  or okervable soil
propx-tiesorcon3itimsbasedcntheirresearchand cum?nttechno1ogy. IThe threshold value is to serve as an early wan&g signal of reduced
pzcdwtivecapacity.

The Forest Service has used increasedbulk density, dec?xasedmcmpore Ispce, anddisturbance  of surfaceorgmicmtter toestzM.ish soil
quality standards. I

I
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~es~tinherentprc&ctivity inagriculturalarxas aremxe
masure because of the variables of manag-t. Close ties

ofprakztivityand  soil properties arenotallwll  establish&.

The soil 8nservationServiceims attxqted tomxitorsoilquality
changebyrelatinguupyield to topsoil thickness,charqe  in tilth and
water infiltraticx,bulkdensity,andorganic  carbon.

l%esOilcansenmtIcnServicehasused  soil loss tol&ance as an
acceptablerateoflc43softhe soil surface. The soil loss tolerance
has &been tied toa percentage loss ofpraiuctivitybutas abasis
for sustainedpJD%ctivity.  soil loss tolerance "T'dces  not directly
relate toachanged soilprop3rkyandthereforeis  nottotallya soil
qualitystandardwhzeusedthisway.  Thisfactorhasbeenussdas
criteria for determining whether a practice or set of practices are
essentialtom2etresource m3nagewntneedsbasedonpredictedsoil
loss.

Othersoilcharacteristicshavealsobeenusedassoilquality
standards. Pra%ctivitychanges  forspzcificcrcpshavebeenrelated  to
increnrents of wasurableeleotxicalaxductivityandhavebaenusedto
determinetheneedforleaching~othex CollsenmticBl practices.

Qualitystardards for water and air have been established . Water
s:g,,;z soil, nustbs wified y topuqose oruse. Water

tenniwd franawaterqu&itystandanI,  setforqxxific
uses whether for irrigation, fish habitat or hunan e. Once
degradedboth soil andwaizrrmylose  their inherentcapacitytiprxwide
theisprevicxlsbenefit5.

s0ilquality standards can also be set for specific uses. The lowerjng
ofawatertableIMyenhancecrq,productionbutbede~~~tothe
soil use as awtland.

DavidEicose,a  scient_istwiththeEnvimrmentalDefenseF'uMhas
suggested the idea of a "Clean Soil Act" canparable to the "Clean Water
Act" and "Clean Air Act". Mr.Eoose@.ntedcutthatl3qulations
pertaining to soils focus primarily on hazardous-wastr? disposal and
cleanup etswith ths aYnwxnskeingfxunchanical~
thrcxlgheitherleaching  orwlatilization. Howaver exposure dxectly to
contarminated80il~s~~cantactwith~tand~sti~ofsoil
frunrcotcrops and ar&als or fixlthatingestthe soil.

Many banks and investors are asking for a clean bill of health for the
soil on propxties  before they invest or repossess those proper&s.
The amditionofthe soil is i.mpcrtanttothsmbscauseofenvironm3ntal
liabilities.

Scientists working at EPA's Enviromw3n~lRf3earchL3boratnry  in
Corvallis, Oregcm have begun to address the role of the soil resource in
support of envirornwntalquality. Inadditiontodrawingattentionto
thevalue of clean soil as a resource (traditionally the focushas been
on air andwatxr quality), the need for establiskrentof  soil quality
criteriaisbeingexamin4. Currentresearchhas involved soils as a

3 7
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mdim1thatmayhelptomliorateenvi_rcm~3tal._ ._ _. amcems. Forexmple,
the soil is ccnsidered iqcrtantfor Mfering the acidity of
thruqhflowwatertorebce  theeffects ofacidicdepositicncm surface
waters. Interestwithin EPAoanters cncontaminants such as nitrates,
heavymatals,pasticides,organic and toxicwastes that relate to safety
andhunsnhealthissues  of soil use (e.g. agriculture) orthatrelate to
thequalityofsurfaceandgrouudwater.

lxmulashavekeeuprcposedforcalculatingthesafe  ihits ofadditicns
ofheavyn&alswhm  sensitive crcps am grcmwith sludge applications.
Zinc,capper,and~~lfIcmapplicationsofsludge~~been~to
Chli4gF?E?XtlSClQpS. caticmexchmgecapacityanlpliarethelmst-
soil pmpzties affect.ingrmbilityofheavyn&als.  The amcernabcut
heavymetals+elatestothedirectMdceffectscnplantsanJ.~on
thesimilareffectsofplantupt&ecmhmmnoranimalcmsmpti
ZincandcabimappeartokemMle. cacwmisofparticular~cem
kecauseitaccmulatesinplautsatlevelsdangerous tcthehmmnaml
auiml~S. cJhmlim,lead,andphosphomus aIegenerally
inmbile tiwix~tlimitis  notknam. Scilslcw incolloids such as
sandshave indi~t03mbilityofgenerallyimrnbileheavymetale.

lheE3ureauofUludMauagementh?lsusedsoilqualitystardardsto
imdicatesoilccrdition. lWeshcldvaluesassmsdascriticalt0  soil
productivitywamrmqersabouteffects  of the inpl~tedpractices.
ltwl=ve omcentrated in fc3.x soil characteristics: soilwater, soil
air, soil nutrition, and soil erosion. Managmentpracticesare
evaluated inrelaticm to these characteristics  tiedtopotential
prcductivity.

The amditimofthe soil is alsoevaluatedky FUlsoil scientists to
detenuinethetimingfcrpractices. Forexmple, soilwateris
evaluatedonsitetodeteanineifr~eseedingshouldbeinpl-~.
Ath?~sholdamnmtofstoredwateris  assmsdnecessary for a successful
plantiI?g.overalltheintentistoshcwthenKMgerthe~t
ccrdition of the soil and the effects of nnnagenant decisions, and tc
workwiththelMnagertoprwide~~talternativeswiththeleast
degradation.

uARIFIcATIa4oF'~Ic6IS

~~~~theextenttowhichthe~canorahouldbeinvolvedin
soilgualitystmdards, we ftistshculdclarifydefinitions  am-3 intended
use.

Soilquality standards havekeendefinedinthe followingways:

dnydefirsedbasisfarcarpKingchangesinsoilocaditi~thatooPlld
affect a soil's capacity or suitability for a specified use. (usually a
mmsricalexpressionbutcan  also he aqualitative expression)

-Statedamditions  or threshold values for soil properties or soil
ccrdition.5  that indicate the health,quality,orproductivepo~~alof
a soil.

I
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-Levelatwfiich  the soil cannot sufferadditionalchangewithmtshowirq
significant adverse effects and/or irreversible dam3ge.

Asz3un@ions:

It is kkendedthatsoil  guality standards be site specific.

Boil quality standards areint.er&dforareaswheremanagemntisbeing
applieaorcanbe~ied.

Boil quality standarda areuse specific.

Soilqualitystandards arenotintend&tobearatingorlbnitation
xhem foraparticularuk3.  (Soilpob3ntials andsoil interpretaticms
.uediffererltconcepbL)

Deve1opoentneeds:

A) ~ewofli~a~,researchirmestigations,urqxlblishedreports,
andotherMolmationabautsoilpropertiesandtheFreff~on
proposeduses. Infonmtiononhealthandsafetyamcems fmndirectuse
of soilrraterial and theaffectcnother mmurce sis needed. Aclear
relationshipbei3een the soilpmperty andus-e respxseis needed.

B) BackgrcundinfolmatianaboutagencypoLiciesandproceduresthatmay
affect ths practical ability tonk3etths standard.

C) oUrabilitytotreasureorocarsistentlyevaluate the standax&

D) Increased hter.disciplinaq skills with krmrledge about the standard
inquestion.

E)Clearmnagemntcbjectivestowhichthesoils tamJar& relate.

use needs:

A) EStabli~t of procedures for sanpling andmmitoring todetermim
whethffstandards arereasonable  andarebeingmt. The soilquality
standard is the thresholdvalue, fmchaslS%  reduction inpmductivity
tobeqmct&fmnasetofsoilprqertychanges. -to
evaluate these soil properties are available. Thesedefine notonly
specific soil properties but the tramectiq bchniques as wall.

B) sUpportingpolicyand~toryorcontractualp~iSions for
inpl~tingthepractices  thataffectths soilquality stanlard.

The folkming representpotentialuses of soil quality standards:
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mmitiringtheproductive  capacity of forests, if standard clo5ely
related to forest gruwth.

-3valutingthe success or failure of farm, range or forestnnnagemnt
practia3s.

-eval~tingdam3gedcms toa soil.

-evaluatingthe+Aming  forpractice a@ication.

-evaluatingwhwasoFlisnolongersuitedforaparticularuse.

zLhamcerns.
teminhg  when a soil is unfit for u5e bscause of humn or animal

-estimt.ingthenutrient5tab1Sofa  5oil.

+m.itminglAeloadingof  sludge,animalwaste,heavymt2l5,  salts,
p5sticidesortoxicmaterialtiasoil.

-evaluati.iqcm&ancetc  soil loss restrictions onccnstmction  sites.

-mnit.orhgt.oshowwhreexce5sor umeeded~~tinputsarebeing
iyplied.

-evaluating the threshold soil
towaterqwl.ity.

-evahating soil resilience or

These differentnanr?sorterms
s - s :

conditicm5thatpm3adechabaldamge

soilreccveryrate.

wexe found to be used for soil quality

soilproductivityprctection  standards
soilcc&itian
soil tilerancelMt5
surfacesoilprotecticn5Mndard5
soil fragility
soil vulnerability

The follcwinglistwa5 gatheredas advan+z~ges  tousing soilquality
Standards:

-hwidesagenciesabasistoevaluatechangesinsoilconditi~dueto
managmznt practices.

-Leads  to data banks for sharing infonmticn about effects of specific
soilmnagm3ntpractices on soil amditions.

-Meetthelegal requiranentstodm tsignificantchangesin
pmductivity capacity.
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-Provides atooltomxitorlanduseeffects.

-Canbe tied to stata orlocalxegulations for cross canpliance.

-hwideaccnsistent~of~cati~~~g~sandthe
plblic atmtthequalityoflandrmmgemmt.

+rovidea msaau=e0fhar~llwean? conserviogoursoil  resouroes and
protectingthaqualityofcurenv~rmont.

-Fmxideamsansto&nxwherepr&lmsmightoccurandwheremnagemnt
practices need tobechanged.

nataneededtisets-:

Dataueedsmzytith  thepartimlar  standard;  professional judgmentany
be satisfactory in saus cases,~lldocmentsdrespmses  suchasplant
~_~mn?ters orhmanhealthand soilpxqertiesrmyba  required in

.

Certainlyplblic  irmlvemantwillbe  needed. h-cposalswillneed toba
plbliahed in the Federal Register for ansont.

Whoshouldsetstaudzds:

I.ar~3managers,landowners, scientists, goverrssant regulators,
enviroranentalgroups,andthegeneralplblicshouldbeinvolvedin
settingstmdards. Thamix ofwlm should set standards d+XldSO~the
kind OfSiSndaKd, ita geographical ahd jurisdicticmalapplicability,and
who it will affect. Standards on soil loss, nutrient and pesticide
treatmant,ormstaloadingsmayraquiraadifferentmix.Sanestam%rds
shcmld or at least have this flexibility to be localized. Soil loss
tole.rance for example is a nationally established stardard but for
forest& i-sage usemre restrictive limits are often set.

Procedurestosetstandards couldbaestilishedonanationallevelto
storeandprovidedataandpmvide  a clearinghouse for arbitration to
s&ntainconsistencyandpreventduplication.  Asulti-agency/department
frmemrk cold lead an effort to establish sQmdards for the nation's
soil resources.

WhyshmldKSSbeinvolved?

I
I

aNcLUs1m:
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Soilqualitystzdards mynotpresentlybe crithil, butifwewait ,I
~~thqrarecrucial,othergraupsorthecourtswillsetlimitsfor
soiluse. HxeelanlucelyIcssmlldthembeleftalt. 1tisNkl
inportantforNcssistoestablighdidlogandworkwithourplblicsin I
identifyingandacclmulating&tathatwillbehelpfulinestablishing
soilqualitysbcdazds.

-CM:
I

l.lheI?SsthnxlghRegionalcuani~6, furthfx explore kinds of
stzdardsanddevelc~pnposedguide~fortheirdeveloptlentwith I
closeattentiontibemimlcgy.

2.ZhehXSSsteeringccrmritteesuggesttoSSSAacnedaypynposi~at I
theannua1z!SAIwetingin1990onsoilqlL4litystandards.

PmsentedtotheNationalWxkPlanningConf- of the National
OooperativeSoil Survey Jbly1989Lbmh,Nebraska.

?/31/09
TheDevelo&.lN?ntanclUseofsoilQualityS- Task Force
GaryB.Mxkel,SCS-Chaimm
P&eAvers,FS
RichardMiller, FS
DwaymLmners,EPA
WbertMurisse, FS
Neil SE&, Ohio St. Univ.
Iarrj- Ratliff, SC3
Benl!glmason,scs
JimMcLaughlh,BW
ThalmRfhsch,Scs
DeanRector,scs
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LAND EVALUATION l/

An issue paper prepared for the National Cooperative Soil Survey
(NC%) Conference, July 24-28, 1989 in Lincoln, Nebraska.

EXECUTIVE SUMMARY

Land evaluation is defined and twenty-three operational
evaluation systems are listed. These systems are valuable but
opportunities arise for improving or replacing them as needs
change and new technologies become available. The task force and
conference participants identified thirty emerging applications
(national needs), a dozen new technological capabilities, twenty-
three characteristics of effective systems, and seventeen
proposed actions. The top ten actions as ranked by forty
conference participants are as follows: 1) accelerate use of
electronic data transfer, map display, and information delivery;
2) promote the use of land resource databases and GIS technology
for examination of processes that control relationships between
soil attributes, climate, vegetation, geologic material, and
landscape position; 3) provide soil scientists and associates
with training in database management, land evaluation, GIS, GPS,
and expert system technology: 4) begin saving all data from each
soil observation point by means of electronic data records and
precise global positioning system technology: 5) identify minimum
data sets for land evaluation: 6) improve land evaluation systems
for traditional as well as emerging applivations; 7) evaluate
alternative methods of compiling and merging climatic and
geologic data with soils data for effective land evaluation
systems: 8) develop appropriate expressions of confidence for
soil evaluations: 9) begin testing microcomputer-based land
evaluation systems at scales appropriate for counties,
watersheds, and farm fields; test some order 1 soil surveys for
farms; 10) NCSS should participate in the initiation and
administration of competitive matching funds for land evaluation
pilot projects in cooperation with the NSF, EPA, NASA, and the
proposed National Institute of Agricultural Science.

l/ Compiled by Gerald A. Nielsen, Dept. of Plant and
Science, Montana State Univ., Bozeman, WT with ideas
Berry, Systems Entomologist, USDA-ARS, Montana State

soil
from Jim
Univ.; J. G.

Bockheim, Professor of Forest Soils, Univ. of Wisconsin; Thomas
Collins, Regional Soil Scientist, U.S. Forest Service, Utah;
Gordon Decker, State Soil Scientis,t, USDA-SCS, Montana; James
Duke, Botanist, USDA-ARS, Maryland: Cliff Montagne, Soil
Scientist, Montana State Univ.: Pierre Robert, Soil Scientist,
Univ. of Minnesota: John Wilson, Geographer, Montana State Univ.:
Lloyd Wright, Land Use Planner, USDA-SCS, Washington, DC.
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DEFINITION

Land evaluation as related to the NCSS mission could be
defined as "the process of estimating the potential of land for
alternative kinds of use" (Dent and Young, 1981). Evaluation is
only meaningful if the use is specified. The purpose is to
identify inputs and management practices needed, estimate
production and other benefits , and predict conseqllences of the
environmental changes.

LAND EVALUATION SYSTEMS

Following is a list of established systems.

Classee (I, II, etc.)

aPotentials

w (Fertility Capability Classification)

m (Land Evaluation and Site Assessment)

ForesttiRancreHabitat!rYpSS

&_i.lCaDabilitv/watershedCondition (Forest Service)

CHAMPS (Computerized Habitat Analysis and Multiple Use
Prescription System)

EBQ
Land suitability classification
AEZ - Agro-Ecological Zones
LKCS - Land Evaluation Computer System

All of the FAO systems are adapted primarily for
developing countries.

Canadian
CL1 - Canada Land Inventory: macroscale soil capability

system.

Euroaean
U.K. land evaluation system: regional scale.
TULIS - Land Information System of Tascany; regional.
EEC - Land Evaluation System

GhJ_W
Land Resource Evaluation System; regional guide for soil

improvement.
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Evaluation system for taxation.

Other
ALES - (Cornell) Agricultural Land Evaluation System:

suited for developing countries.
CRIES - (Michigan) Comprehensive Inventory and Evaluation

System: suited for developing countries.
PI - (Minnesota) Productivity Indexes; initial screening

for Reinvest in Minnesota (RIM) Program.
CER - (Minnesota) Crop Equivalency Ratings.
MAPS - (Montana) Agricultural Potentials System; 150 land

and climate data layers.
VirGIS-FARMPLAN-VALDES  - (Virginia) Geographic Information

System and expert system.

summarvStatement

These land evaluation systems serve specific needs, solve
different problems, and operate at different scales.
Opportunities arise for changing or replacing these systems as
national issues change and new technologies become available.
The systems, old and new, depend partly on the kind of data the
NCSS generates.

ESTABLISHED APPLICATIONS

Description of the many established applications of land
evaluation systems is beyond the scope of this paper. Some major
applications are the following: 1) conservation planning, 2)
land use planning, 3) tax assessment, 4) forest site evaluation,
5) site selection for subdivisions, industrial facilities, and
agricultural developments, 6) waste disposal site evaluation, and
7) locating sources of earth materials for construction.

EMERGING APPLICATIONS

Reviews of the popular press and media, scientific journals,
and congressional record, and visits with colleagues have
revealed some exciting opportunities for applying NCSS products
through established or new land evaluation systems. Following
are some key words and phrases that identify emerging
applications:

1) Global habitability.

2) Atmospheric CO2 and the greenhouse effect.

3) Acid rain impacts.
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4) Deforestation/reforestation.

5) Drought and desertification.

6) National, regional, and local competitiveness, comparative
advantage.

7) Irrigation water management.

8) Land degradation.

9) Erosion, sedimentation, mass movement, flooding.

10) Water quality.

11) Wetland and riparfan inventoriea.

12) Endangered species and habitat mapping.

13) Alternative cropping system identification.

14) Identification of sites for alternative crops (canola and
safflower examples).

15) Weed vulnerability mapping (knapweed or toadflax examples).

16) SUStainable agriculture.

I')

18)

19)

20)

21)

22)

23)

24)

25)

Research site selection.

Research extrapolation strategies.

Prudent application and fate of agricultural chemicals.

Farming soils, not fields; e.g., Montana, Minnesota,
Washington.

Prescription farming; e.g., Illinois, SOIL PLAN.

Precision farming.

On-farm geographic information systems.

Urban applications.

Rehabilitation and restoration.

26) Parke, wildlands, and wilderness planning.

27) Yield prediction and potentials.

28) Prediction of plant communities.
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29) Multi-resource planning.

30) Transmigration, resettlement.

To be most effective, NCSS data (maps and tables) must be
efficiently interfaced with geographic information systems which
include land and climate attribute data from other sources
including aerial and space remote sensing technology.

NEW TECBNOLGGICAL CAPABILITIES

The following technological capabilities can improve the
NCSS contribution to land evaluation systems and their uses:

1) Geographic information systems.

SSIS and APPL7, Minnesota and Iowa
GRASS PMAP ($900)
MOSS OSUMAP ($60)
ARC/INFO IDRISI ($100)
Intergraph
AUTOCAD
SPANS

2) Microcomputers and workstations with expanded graphics and
storage capabilities.

3) Global positioning system (GPS).

In the 1990's GPS systems will allow the following
enhancements in soil survey products and their uses: a)
precise geodetic referencing of base maps, b) precise
location of soil examination sites, c) precise ( 2 cm)
navigation of field implements in relation to soil
management maps, d) precise application of fertilizer and
other agricultural inputs based upon soil conditions, e)
increased demand for order 1 soil surveys and a tool to help
make them.

4) Digital terrain models.

NCSS data and digital elevation models (DBW) can be combined
in geographic information systems with hydrological models
such as WEPP, RUSLB, CREAMS, AGNPS, and land management
models such as SPUR.
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5)

5)

7)

8)

9)

10)
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Natural resource databases.

The NCSS soil databases will be in much greater demand when
they are combined in GIS's with detailed digital terrain
data, long-term climatic data, and current weather data.
These combinations are now possible, but haven't been
accomplished. RAWS, SNOTEL, HOAA, CD ROM files from U.S.
West, are potential sources of climate data and weather data
that could enhance the value of NCSS products.

Relational database management systems.

Software and application systems now available for
microcomputers (e.g., R-base) appear to be useful for
managing NCSS data at the county level.

Spatial statistics.

New statistical tools will determine appropriate observation
and sampling intensities and provide an objective method for
extending soil attribute data from points to areas.
Stochastic analyses allow for mixture of deterministic and
random processes.

Remote sensing.

Multi-spectral aerial and space remote sensing, especially
CIR photography, videography, and thermal sensing provide
commercially available products that enhance the land
evaluation possibilities of NCSS. Geonex-Verde
Technologies, Inc. of Watsonville, CA, is producing
commercially viable products for evaluation and management
of agricultural lands.

Crop-growth and land management simulation models.

Some simulation models require soil attribute data that
could be acquired from NCSS products. Example models
include: CERRS, COWRAW, CREAMS . . .

Expert systems.

Expert systems provide a friendly, easily understood means
of presenting land evaluation information to technicians and
the public. Interactive expert systems allow for questions,
manipulation of data, answers, and illustrations when 8Vhelp1q
is requested.

48
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11) Farm and watershed-scale geographic information
systems/models.

Ultimately NCSS data will provide land attribute data for
simulation models, process models, and expert systems with
results displayed on three-dimensional, multi-color images
of landscapes that can be displayed on video monitors or
delivered as a computer printout. Landscape 'parameters,
such as slope gradient and slope length, will be extracted
automatically.

SummarvStatement
In view of changing technologies and issues related to land

evaluation, what should the NCSS be doing to strengthen its
programs and make its products more useful? Are we exploring new
paradigms?

CRARACTERISTICS  OF AN EFFECTIVE SYSTEM

The following characteristics are suggested as being
appropriate for any future NCSS land evaluation systems.

1)

2)

3)

4)

5)

6)

7)

S)

9)

10)

11)

13)

Derived from knowledge of how soil landscape systems
function.

Matches land attributes with appropriate uses.

Increases comparative advantage, efficiency,
competitiveness, and profit of commercial clients.

Increases awareness of environmental opportunities and
constraints.

Ultimately improves or maintains environmental quality.

15 easy to use, maintain, and enhance.

Is easy for the public to understand.

Allows for manipulation of values and discovery of
relationships.

Allows for the expression of 5fu55yq' boundaries.

Is easy to interface with new models.

Facilitates pedotransfer functions where specific data
(e.g., hydraulic conductivity) are lacking.

Is used and operated by both public and private groups and
individuals.
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13)

14)

15)

16)

17)

161

19)

26)

31)

33)

Provides expressions of accuracy and map unit purity.

Provides confidence level for interpretations.

Facilitates interaction among diverse disciplines and
interest groups.

Permits rapid exploration of alternative land uses.

Allows for local flexibility but is compatible with
national and international systems so that national and
global evaluations are possible.

Allows public participation in decisions based on knowledge
of land attributes.

Advances public knowledge of earth processes.

Demonstrates the implications of policies and the impacts
of laws.

Leads to a net improvement in quality of life through
knowledge of land systems.

Is portable among operating environments.

PROPOSED ACTIONS

These actions are ranked in order of priority based upon a
vote of forty Conference participants. Actions received from 68
to 5 weighted index points. All actions were supported by at
least some participants.

1)

2)

3)

4)

5)

Accelerate use of electronic data transfer, map display,
and information delivery.

Promote the use of land resource databases and GIS
technology for examination of processes that control
relationships between soil attributes, climate, vegetation,
geologic material, and landscape position.

Provide soil scientists and associates with training in
database management, land evaluation, GIS, GPS, and expert
system technology.
Begin saving all data from each soil observation point by
means of electronic data records and precise global
positioning system technology.

Identify minimum data sets for land evaluation.



6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)
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Improve land evaluation systems
emerging applications.

Evaluate alternative methods of
climatic and geologic data with
land evaluation systems.

Develop appropriate expressions
evaluations.

for traditional as well as

compiling and merging
soils data for effective

of confidence for soil

Begin testing microcomputer-based land evaluation systems
at scales appropriate for counties, watersheds, and farm
fields: test some order 1 soil surveys for farms.

NCSS should participate in the initiation and
administration of competitive matching funds for land
evaluation pilot projects in cooperation with NSF, EPA,
NASA, and the proposed National Institute of Agricultural
Science.

Compile information on the climatic and soil requirements
of plants, including weeds.

Develop an NCSS appeal to NSF for advancing the fundamental
knowledge base of soil landscape systems.

Identify teams dealing with the complex systems of soil
survey, GIS, GPS, spatial statistics, modeling, and land
evaluation.

Provide current (dated) soil interpretations and land
evaluation materials separate from soil maps and inventory
data.

Apply systems approach to identifying land evaluation
objectives; avoid finding the best way to do something that
shouldn't be done at all.

Encourage innovative approaches to land evaluation at the
field office level and allow for diversity in computer
hardware and software.

Explore means of incorporating more socioeconomic
components.
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Task Force Report

UTILITY OF SOIL LANDSCAPE UNITS TO THE NATIONAL COOPER4TIVE  SOIL SURVEY

Don Franzmeier, chairman
Department of Agronomy, Purdue University, U. Lafayette, IN 47097
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Task force members: Richard Cline, VSFS, Washington, D. C.; Tom
Fenton, Iowa State Univ., Ames: Klaus Flach, Colorado State Univ., Ft.
Collins; Erling Gamble, SCS, Lincoln, NE; Lee Cile, Los Cruces, NM;
Ian Moore, Univ. of Minnesota. St. Paul; Carolyn Olson, SCS. Lincoln,
NE; Fred Peterson, Univ. Of Nevada, Rena; Jerry Ragus, USFS, Atlanta,
GA; Arville Touchet, SCS, Alexandria, L4

EXECUTIVE  SUMMARY

The task force addressed the question about how we can incorporate
more landscape information into future soil surveys. Two general
problems surfaced. First, communications are hindered by a lack of well
defined and universally understood terms. Second, little progress is
being made because we are hesitant to produce a product until we know
what the potential user needs, and the potential user does not know if
he can use a product until he sees an example of it.

Specifically, the task force addressed these factors: need for s
new kind of survey, its objectives, the level of sophistication of
anticipated users, the general approach (field-integrated versus model-
integrated), the elements or entities mapped, the depth observed in
mapping, the kind of base map and scale, the methodology. and the
uniformity of coverage over the country. In general, the task force
suggested that the surveys should be similar within similar large areas
(Major Land Resource Areas), but could vary considerably among various
large areas. We debated to what extent we should continue to integrate
a host of information in the field, as we now do, versus contributing a
layer of information to a Geographical Information System and
integrating the information in computer models. The consensus of the
task fox&was that we are not ready yet to integrate the information
with these models. One suggested method of conducting the survey wss to
define a typifying soil landscape (landform)  unit, describe it in detail
using block and cross-section diagrams, and describe how other areas of
the same map unit vary from the typifying one. A scale of 1:24,000
should be seriously considered, but different scales should be tested.
The map should be geometrically correct and could be presented on a
topographic base, an air photo base, or only electronically.

The task force had three main recommendations: 1) Current
surveys should make better use of the terminology already defined, 2) a
manual should be produced to help people describe landforms and
landscapes, and 3) pilot projects should be established in the field to
test these ideas and provide the potential user a product to consider.
The first can be implemented soon, the second is intermediate, and the
third is a long-term project.
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CHAEGE

The charge from Dr. Arnold to the task force was to determine how
the soil survey might carry out the following objective:

The Soil Survey has to be based on a solid foundation of soil-
landscape relationships, objective descriptions and measurements,
well-kept records and documentation of the soils universe, and the
coupling of our basic information with their translations and
interpretations into meaningful statements that contribute to
desirable solutions and answers for the users and consumers.

COHKITTEE DELIBERATIONS

In my initial letter to some potential task force members, I posed
the following questions to be addressed:

A. Do we need a new kind of survey?
B. How do you visualize a soil-landscape survey?

1. Map--scale and type of base map.
2. Description of map units
3. How can we show the relation of one soil landscape unit to

others?
C. How uniform across the country should the new product be?
D. How extensive should the coverage be?
E. Where does modeling fit in?
F. How can geographic information systems be used to develop and

deliver the landscape information?
G. Should we continue to update surveys in about the same way we

have .been doing them?
H. Would the new product be useful to the taxpayers?
I. Can you suggest references to be used to develop a field manual?
J. Other concerns.

Task force members put a great deal of thought and effort into
their responses. Predictably, they had different ideas of how best to
get more landscape information into the survey. I summarized the
responses and sent the summary, correspondence from each member, and
some of the supporting material that they contributed to each member.
After that I had further correspondence and phone calls from some of the
members.

For the Lincoln conference, I prepared a summary of the
contributions of the task force and outlined some questions to be
addressed there. More than half of the task force members attended all
or part of this conference. This report represents the deliberations of
the task force prior to the conference and the discussions of two groups
during the conference.

One of the main problem in the deliberations was semantics.
Different people have different ideas about the meaning of many of the
terms used. This problem is especially acute in the realm of landscape

66
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analysis where the existing terminology is not well defined, and where
the whole matter of scale is so important. For example. one person
mieht use the term plain to refer to an area a few acres in size, and
the listener or reader might visualize an area that is hundreds of
square miles in size. This problem underlies recommendation two of
task force, to produce a manual that defines terms and helps people
describe landforms.

the

EQ!3

It was generally agreed that there is a need for a survey that
depicts landscape/landform  information to a greater extent than is shown
in current surveys, especially those in agricultural areas. Some did
not agree with the statement the "there is a need for a soil-landscape
survey". The disagreement seemed to be more with what they picture as a
"soil-landscape survey' than with the idea that there is a need for this
kind of information. In this report, the term "soil-landscape survey"
is used in a very general sense --some kind of survey that integrates
soil profile information with soil lsndform/landscape  information. The
specifics remain to be decided.

Another problem is of the "Catch-22" variety. Some insist that we
cannot produce a soil-landscape survey until we know what the needs of
the user are. On the other hand, the potential user does not know if he
can make use of a product until he sees an example of it. It is
apparent that we need to make a move to get off dead center. We must
try to create a product that potential users can test and suggest
improvements. This problem relates to recommendation 3. for pilot field
projects.

Cbiective

Before the conference, some argued that the starting point of any
new or redirected effort should be to state the objectives of the
survey--what the user (not necessarily the soil scientist) wants the
information for. Others believe that landscape characteristics are a
basic property of the soil system, with many applications. Designing
the survey for existing applications may limit its usefulness for
potential new ones.

This question was debated at the conference. The general
consensus was that the objective should be stated at two levels--a
general one to give the overview, and specific ones that give some
examples of uses of the survey, but that do not limits its use.

Ys=r Lw=l

In preparing any kind of document or report, we have a general
idea of the degree of knowledge or sophistication of the intended reader
or user of the report. Some believe that the new survey should satisfy
primarily the needs of the sophisticated users, planners, environmental
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scientists, etc., and we do not need to make a major effort to provide
something new to the traditional high school grad. This idea wss
debated at the conference. The consensus was that the new effort should
be aimed at a higher level than the current reports.

The task force included mainly individuals with a traditional soil
survey background. It also include a modeler, and some who had a good
appreciation of modelling. Predictably, the task force suggested a wide
range of ideas of how a new effort should be approached. The following
discussion, which probably does not adequately represent either view, is
an attempt to compare and contrast these views.

Field-integrated approach:

In this approach, the soil scientist first gathers all the
available information about the survey area--soils, geology,
geomorphology, native vegetation, etc. He also has a good understanding
of how Soil Taxonomy, which integrates much information about soil
properties, relates to the soils of the area. He then integrates the
informration in his/her mind while doing the field mapping and presents
the information as an area on s map (map unit) and a description of that
unit. A properly designed, well described, and accurately classified
map unit conveys the needed information. As more kinds of information
are represented by the inventory, more map units are described. This
concept emphasizes proper design of the map unit and the relation of
taxonomic units and map units.

Proponents emphasize field observations and integration of them.
In many areas there are not enough "layers" of information available to
drive the models. Also some of the information from models might not be
sufficiently accurate. For example, they believe that current digital
elevation models may not supply accurate enough topographic information;
a field scientist can supply better information. Also, current models
are not well enough developed to represent all the interactions one
observes in the field.

Model-integrated approach:

In another approach, soil information is one component of the
resource information available to the user. Each kind of information
may be entered into a separate layer of a geographic information system.
The layers might include soil profile information, elevation, kinds of
geologic material, vegetation, etc. Computer models are used to
integrate all this information to produce an answer to a particular
question. Soil scientists would provide mainly point (pedon)
information, because the topographic information comes from digital
elevation models. Models can integrate the point information into ares
information.
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In the field-integrated approach, one person integrates all the
information and represents it in map units. Proponents of the model-
integrated approach argue that the amount of information that must be
integrated is too great for one person to process without a computer.
The different kinds of information should be supplied by specialists in
a specific ares (a. g., geology by geologists). They further argue that
if we try to build all kinds of information into map units for all
possible uses, their number will become astronomically large, and their
usefulness zero. Now, soil mappers spend much time determining their
location on the base map and mapping topography. These things can be
determined from global positioning systems and digital elevation models.

During the conference, the consensus was that we are not ready yet
to depend on models to integrate all the various kinds of information
that the field soil scientist uses.

Correspondents and conference participants agreed that more
landscape information is needed, but they had different ideas about the
elements or entities that should be mapped. The following were
suggested:

A. Geomorphic surfaces
B. Soil-landscapes
C. Soil-landforms
D. Soil associations
E. Land types
F. Ecological land types
G. Soilscapes
H. Point landforms (analogous to point pedons)

The question might be as much in semantics as in actual
differences in what should be mapped. Perhaps, if the individuals who
suggested these various elements were asked to map homogeneous areas of
land in the field, the areas they would delineate would be more similar
to each other than what they called the things they were mapping.

P=Dth consid=w!

Some pointed out that there is a large deficit in our knowledge
about the "unsaturated zone", or the zone between the soil (about 1.5 m)
and the aquifer or the "true geologic material". They argued that any
new survey should describe materials to depths of several meters.

Arguing against the need for deeper observations is like arguing
against apple pie. For the sake of discussion, we raised the following
question: If a given amount of money is available, should we make more
deep observations in a small area or cover a larger area with shallower
observations?

Conference participants generally opted for deeper observations.
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Base mao

Many emphasized the need to do new survey on planimetrically-
correct base maps. Some correspondents favored topographic maps and
others favored air photos. Some questioned if hard copies of the new
surveys should be printed. Instead, they should be furnished only
electronically, and then the question of a base map is a moot point. If
the soil-landscape map is geometrically correct, base maps could be
readily interchanged.

The 1:24,000 topographic map is becoming the common denominator
for supplying several many kinds of environmental information . This
scale is compatible with the kind of landscape information most users
need. Several correspondents favored this scale for a soil-landscape
survey. Some, however, favored a larger scale for agricultural areas.
They argued that more, rather than less, detail will be needed for
future surveys in farm areas.

A discussion developed concerning the optimum scale to show soil-
landscape relations. The goal is to show the relationships among
different soils and landforms. and a large-scale map might not show this
relationship as well as one around 1:24,000. This question needs to be
studied in the field.

Methods

One suggested method for carrying out the survey is characterize a
typifying soil-landscape (soil-landform) unit. This unit would be the
minimum size that shows the common variability of soil and landform
features. It would be analogous to the typifying pedon of current soil
surveys or to the unit cell of a crystal. The typifying unit would be
described by a block diagram and several cross section diagrams that
show the relationship of soil horizons to the parent materials. The
basic investigations required to characterize the unit would be similar
to the transects made during many current surveys. In addition to
providing information about the composition of the map unit, as in
current surveys, the proposed method will show where in the landscape
the various kinds of soils occur. Statements would also be made about
how delineations of the map unit in other parts the survey area vary
from the typifying unit, analogous to statements about the range of
characteristics of pedons and the inclusions in map units of current
surveys.

Uniformitv of cover@gg

Some believed that one of the strong points of the soil survey has
been its relative uniformity. A person who has used a survey in one
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area can use a survey in another area fairly effectively because they
are similar. Also, a soil with the same name has the same properties
wherever it occurs. If each survey is different, this would be
difficult to do. They maintain that we need a fair degree of uniformity
in a new product.

Others thought that the kind of map should depend on the needs of
the local users--produce whatever they want. The conditions in forest
land in the West are so much different from the conditions in farmland
of the Midwest or East that a much different kind of survey is needed.

The consensus was that we should try to maintain a fair degree of
uniformity within similar areas, such as a Major Land Resource Area, but
allow different products in different areas.

RIICOHKIWDATIONS

1. The landfoms  of pedon description sites and map units should be
accurately described using terminology defined in the Glossary of
Landforms and Geologic Terms (National Soils Handbook, 60?), The
Glossary of Geology (American Institute of Geology), Geomorphology
(Ruhe), Landforms of the Basin and Range province (Paterson, Nevada
AES Tech Bul. 28), or other locally understood terminology.

This la a short-range goal. It essentially says that in many
surveys we can do a better job with the tools at hand. It can be
implemented through the normal channels of soil survey supervision and
quality control.

2. A new manual should be prepared to show people how to identffy and
describe landforms and landscapes.

This is an intermediate range goal. It addresses the problem of
poor communication due to poorly defined terms. The goal is that this
manual will help us describe landforms and landscapes like the Sol1
Survey Manual has helped us describe morphological features. The task
force suggests that the leadership for developing the manual be with the
SCS Field Investigations Staff (FIS).

3. Pilot projects to produce sol1 surveys that clearly depict landscape
features should be established in a high-intensity use area
(agriculture) and in a low-intensity area (forestry or range).

This is a long-range goal. We should produce something in the
field that we can demonstrate to potential users to learn if that type
of product is helpful to them. This process will require several
iterations . The leadership should also be with the FIS. The detailed
contributions of members of this task force should be used to help plan
the project. These contributions are too voluminous to include with
this report, but they have been made available to the FIS.

LJ
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4. The issues and recommendations should be considered at regional NCSS
conferences.

These conferences could elaborate on the regional needs. I

Arrangements might be made to produce a manual (recommendation 2) that
fits the individual region.
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National Cooperative Soil Survey Conference
July 24 -28, 1989

Executive Summaryr Soils Changed by Management

The task force on Interpreting and documenting soils
changed by management is made up of 10 members. Each member
submitted written responses to this task prior to the
conference and further discussion continued at a break out
session on July 26. The following summorises  those comments
and recosrsendations.

Four major areas of management induced change to soils
were identified: soil changed by crop management: soils
changed by irrigation; soils changed by drastic disturbance:
and soils changed by drainage. The formal discussion
focussed primarily on crop management and drastic
disturbance changes.

The discussion of crop management changes focussed on
erosion or overwash  effects on soils; changes in soil
chemical properties: seasonal use dependent soil properties
and organic matter enrichment by long-term agriculture. It
was noted that significant changes to soils are made through
acid fertilizer use, liming, seasonal surface and near
surface property changes and different cropping systems.
They all effect the use and interpretations made of soils.

Discussion of drastic disturbance included those
management changed soils altered through deep ripping or
plowing, cuts and fills, dredging, and surface mining and
reclaimation.

RECOMMENDATIONS

1. Docummenting  change. General agreement by all that soil
survey probably cannot address all levels of soil
modification. The framework for documenting and
interpreting both (a) short term changes or temporal
properties and (b) long term changes or longer than the life
of the survey needs to be made.

(a) One of the principle needs is to construct a plan
to handle use-dependent temporal information at a
level of detail significant to the major models for
erosion, chemical amsendment  fate, etc. A data
collection program in West Texas has proven
successful and could be adopted for use in other
areas.

(b) Another need is the documentation of change made to
the soils physical or chemical makeup that influ-
ences its behavior. Continued vigil to document

L3
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soils modified after soil survey completion needs
to be stressed. Procedures or other structural
framework should suggest and support to what degree
we document change (ie. do we consider only those
properties normally identified in mapping).

2. Recommend that NCSS classify a few soils where sludge and
chicken manure added as t4ollisols. Collection of data to
define levels of P for an Anthropic epipedon is needed.

3. Recommend  that NCSS identify under what conditions the
soil survey data applies. Different cropping systems should
present differences in the data.

4. Recommend that NCSS improve procedures to document
management altered soil. Possibly a special section
specifically for this could be included as a supplement to
the Soil Survey Manual or included in the National Soils
Handbook.

William D. Broderson, Soil Scientist
NSSC-NSSIT
Lincoln, NE
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Task Force Report on Interpreting and Documenting
Soils Changed By Management

for the

Cooperative Soil Survey Conference
Lincoln, Nebraska

July 24-28, 1989

PMBERS :
W. D. Broderson. Soil Scientist. NSSIT. NSSC. SCS.

Lincoln, Nibraska
I. J.Jansen,  Professor, University of Illinois
J. C. Sencindiver, Associate Professor, West Virginia

University
K. K. Huffman,  State Soil Scientist, Ohio
D. J. Lytle, State Soil Scientist, Maine
G. Chalfant, Soil Scientist, Forest Service,

Winchester, Kentucky
T. D. Cook, Soil Management Specialist, SCS,

Washington, DC
D. S. Fanning, Professor, University of Maryland
G. E. Kelly, State Soil Scientist, Kentucky
B. A. Buchannan, Associate Professor, New Mexico State

University
R. J. Southard, Associate Professor,  University of

California at Davis

OBJECTIVES
The charge put forth to this task force was to

present the best ideas, thoughts, concerns and possible
directions that would be useful in guiding soil survey
in the years ahead. Comments and recommendations are
designed to assist in the planning and implementation
process by creating awareness, supporting allocations
and appropriations, maintaining the solid foundation of
our science, and improving the innovative and creative
ways of bringing our knowledge to those who need it and
are able to effectively utilize it in making wise use
of our resources.

I. Soils Changed by crop management.

A. Erosion or overwash  effects.
All too commonly discussion of erosion effects on

soils doesn’t get much beyond concluding that erosion
is bad. Erosion is undesirable, and control thereof
should always be a priority, but we must also evaluate
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kind and degree of erosion effects much more thoroughly
than has been the practice.

Resource use potential is a function of what is
left rather than how it came to be so. How it came to
be so is relevant to understanding how current soils
relate to each other and to understanding what will
happen to other soils if allowed to erode. Hence let’s
be diligent to retain the conceptual relationship
between eroded and uneroded soils which were once much
alike, but focus on what is left when attempting to
evaluate and manage the eroded soil, rsther than just
on the fact that it is eroded.

Consider, at one extreme, a soil which in its
undamaged state has a high quality A horizon underlain
by an adverse B horizon. An example would be the
Clarence soils (Aquic Argiudolls; fine, illitic,  mesic)
of east central Illinois. Clarence typically has a
silty clay loam surface rich in organic matter,
underlain by a silty clay B horizon (average clay
content of the control section is 50 to 60 percent).
When Clarence erodes, not only do you loose a high
quality A horizon, but the underlying B horizon
material is so high in clay that the soil is no longer
suitable for row crop agriculture once the A horizon is
gone. The damaged soil is not rebuildable under
current technology, short of hauling new topsoil in.

The on-site consequences of erosion are quite
different from the above on soils like Fayette series
(Typic Hapludalfs; fine-silty, mixed, mesic).  Fayette
has a rather mediocre silt loam surface, relatively lov
in organic matter and a silty clay loam B horizon. The
Fayette A horizon is worth trying to save, but the
consequences of losing it *re not nearly as serious as
losing the Clarence A. Exposure of the Fayette B
horizon to the surface through erosion will degrade the
tilth and make management somewhat more difficult than
on the uneroded Fayette. Even when all of the A
horizon is gone, however, one is still left with a
quality soil. Erosion does damage Fayette, but unlike
eroded Clarence, eroded Fayette will still be a
productive soil which can be improved over time through
careful management.

Many soils fall somewhere between those two
extremes in terms of the way they are affected by
erosion. In all cases erosion control must be a
priority concern, both because of effects on the soil
and because of off-site effects. Different control
strategies might be appropriate for the above two
soils, however, and more attention to the way in which
individual soils are affected by erosion will put
conservationists in a position to devise the most
effective strategy for each site.

Chris Smith remarked that we need to mention and
officially acknowledge that erosion is not always

66
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negative as far as on-site considerations are
concerned. Off-site is another matter. We must define
why we are concerned with erosion in our discussions.

Similar principles apply for the effects of
overwash. Overwash  which is high quality material
might not detract from and could even improve soils,
though it might destroy the crop which is there at the
time the overwash  is delivered and render the area
temporarily incapable of supporting machine traffic.
Low quality overwash, such as. excessively sandy’
materials, would degrade any sol1 whose properties were
superior to that of the overwash.

B. Changes in soil physical properties.

1. Compaction due to tillage and machine traffic.

2. Effects of cropping on soil structure. There
seems to be a need to identify under what con-
ditions soil properties exist. Example - bulk
density, organic matter, etc. should be tied to
cropping systems.

C. Changes in soil chemical and biochemical properties.

1. Effects of tillege and cropping.
Warren Lynn remarked that pH changes the

suite of organisms that populate the soil.
Clearing and cultural practices change soil layer
organism populations, ie. earth worms. fungi and
bacterial population changes.

2. Effects of liming and fertilizer usage on chemical
properties.

Del Fanning reports that liming is causing
conversion of some ultisols to Alfisols, which he
refers to as cultural Alfisols.1 Some
Dystrochrepts are also being converted to
Eutrochrepts.

Dave Lewis reports that additions of NH4+
based fertilizer is lowering pH levels in Nebraska
SOilS. Calcareous zones have also moved into
deeper layers. This has also been identified in
Oklahoma and needs to be looked at a little more.
The idea of reclassifying those areas has been
considered, but not done at present.

Chris Smith remarked that permanent changes
should be handled at higher levels of taxonomy,
and transient levels as a map unit phase.

3. The crop removal factor.
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Increase of saline/alkali soils in Montana
and ND seem to be in areas where fallowed land
exists . Irrigation may decrease this salinity.

D. Subsidence of organic soils caused by drainage and
cropping.

Aeration resulting from drainage and tillage
of organic soils for crop production accelerates
decomposition of organic matter. The resulting
shrinkage can lower the surface to where the
drainage system must be deepened, and can deplete
the organic soil where it is relatiSely thin over
mineral material. The rate of shrinkage can be
reduced by periodic flooding, or by carefully
maintaining the water table at the minimum depth
needed for each time period.

Subsidence in other soils where the
dissolution of gypsum, carbonate and the melting
of ice lenses occur is of major importance to
recognize.
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Management related temporal properties.

Bob Grossman argues for the need to construct
a plan to handle use-dependent temporal
information at a level of detail significant to
the major models for erosion, chemical amendment
fate, etc. Should these characteristics be modeled
from invariant properties to the exclusion of
measurement and generalization of these
measurements in standard soil survey output? We
have measurement procedures for crust, roughness,
cover, etc. Bulk density of the tillage  zone
changes through the cropping season. Grossman and
PringleZ  have reported on a program in West Texas
that provides much more information on bulk
density and other quantities.

A well developed use-dependent temporal data
system could reduce the variability commonly
associate with individual soils by separating out
the effects of season and management. Soil
property values relevant to a particular process
or problem could be derived for the particular
time and use conditions appropriate. In summary,
the idea is to confine data to specified time and
use conditions in order to enable greater
spec i f i c i ty .

Surface horizon thickening or organic matter
enrichment by long-term agriculture.

How many cultivated soils in the US and
elsewhere have anthropic epipedons? How should
they be classified. Del Fanning suggests that
they should be placed in Mollisols, though they
are now excluded.

The classification of Anthropic epipedons as
Mollisols should be made only if other soil
properties classify as Mollisol. John Whitty
remarked that the Anthropic epipedon definition in
Soil Taxonomy is not correct. It was suggested
that the P factor of 250ppm is off by a factor or
10 or so, but that no data exists to determine
what the levels should be. Anthropic epipedons
could apply to areas where sludge and chicken
manure are added.

I I . Soils changed by irrigation.
A. Cut and fill effects of grading and leveling are

considered under disturbed soils.

B. Chemical and physical effects related to quality
of irrigation water.
1. Accumulation of soluble salts.
2. Elevated pH and consequent micronutrient

ef fects .
3. Dispersion of soil clays.
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8 0

Irrigation related soil profile modification.
1. Translocation  of soil constituents by

irrigation water.
2. Irrigation induced organic matter enrichment.

Wind erosion damage  on irrigated soils.

Effects on soils of flooding for rice production.
(Contributed by Dr. H. Don Scott, University of
Arkansas)

Flooding of soil results in changes in several
soil physical, chemical and microbiological properties
that influence the quality of a soil as a medium for
plant growth. The nature, pattern, and extent of the
changes depends on the physical and chemical properties
of the soil and the duration of submergence. Flooded
or waterlogged soils have high water contents, and as a
result, have restricted ges exchange between the soil
and the atmosphere. The amounts of oxygen and nitrogen
in soil are roughly inversely proportional to the soil
water content on a volume basis, and thus, waterlogged
soils ere characterized by the absence or near absence
of oxygen and nitrogen. Flooding, thus restricts soil
aeration, resulting in depressed oxygen and nitrogen
availability to plant roots and soil microorganisms.

Under flooded conditions in the field, oxygen and
nitrogen are gradually reduced by downward transport in
the soil profile with the moving water‘. upward movement
thrwgh bubbles, and by extraction by plant roots,
nodules and soil microorganisms. If the soil contains
sufficient organic matter and is microbiologically
active, waterlogging will be followed by the
disappearance of oxygen and the reduction of the soil.
The rate of reduction is directly related to the amount
of fresh organic matter present, soil temperature,
microorganism and plant root activity, soil chemical
status, and the duration of the flooded condition.
Oxygen diffusing into e flooded soil may be consumed as
a result of (i) microbial respiration where it is used
as an electron acceptor, (ii) chemical oxidation of
reduced ions such as Fe and Mn, (iii) biological
oxidation of NH4 and carbon, and (v) oxidation of
sulfides. Given sufficient flood duration these
processes result in the development of an oxidized
layer at the soil surface. The thickness of this layer
represents a balance between oxygen diffusion into the
soil and its consumption chemically and biochemically.

Flooding also affects the thermal properties of
the soil. Saturated soil has higher albedo values,
heat capacities, thermal conductivities and thermal
d i f fus iv i t i e s . Usually wet soils are cooler than dry
soils which impacts the rates of gaseous transport,

‘7 0
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chemical and biochemical changes, release of nutrients,
production of physiologically active organic compounds,
and plant growth.

Prolonged flooding destroys soil structure by
disrupting the aggregates. The breakdown of aggregates
is a result of reduction in cohesion with the increase
in water content, deflocculation of clay as a result of
dilution of the soil solution, pressure of entrapped
air. stresses caused by uneven swelling, and
destruction of cementing agents. Flooding decreases
water movement in soils of low permeability because of
dispersion of soil particles, swelling aggregate
destruction, and perhaps clogging of pores by microbial
slime. In nonswelling soils, flooding increases
internal drainage by increasing hydraulic conductivity.
Flooded soils are characterized by increased
concentrations in the soil solution of reduced ions
such as Fez+.  MnZt, NH4+, and S2-. These ions
subsequently become more available for plant uptake.
The physical-chemical status of a flooded soil system
has been characterized by the oxidation-reduction
potential (Eh) which is a measure of the electron
availabi l i ty . Values of Eh are dependent on soil
properties such as pii, Fe and Mn content, and previous
history of anaerobiosis. In general, reduction
increases as Eh decreased. However, due to the
complexities of soils, the relation between Eh and
elemental concentration is not unique.

Frequently, under anaerobic conditions organic
substrates are not decomposed completely to carbon
dioxide. Incompletely oxidized intermediate and end
products can. therefore, accumulate in waterlogged
so i l s . These compounds, which include lactic acid,
ethylene, ethanol, acetaldehyde and aliphatic acids,
may be present in abnormally high concentrations under
anaerobic conditions and may affect plant growth.

Warren Lynn added that wetland rice cultural
practices internationally and domestically may differ.
An international soil correlation meeting to be held in
Louisiana and Texas will be scheduled in 1990.

III. Soils changed by drastic disturbance.

A. Deep ripping or plowing.
Various forms of deep tillage have been

practiced on extensive areas in some regions. The
effects are in some instances primarily
disruption, temporary or permanent, of soil
horizons. such as duripans. Varying amounts of
mixing of material among horizons is also likely,

and in some instances the mixing is such that
diagnostic horizons are obliterated.

Soil performance effects.

“7 /



82

Taxonomic a$gnificance.

The 1967 NTUF’C  in New Orleans recommended
that:

Soils with original diagnostic horizons mixed
by ripping, deep plowing, etc., sufficiently to
destroy the original normal sequence. but not to
the extent that the fragments or parts of the
horizons can no longer be identified, will’be
classified in the suborder Arents of the order.
Entisols.

1. The soils are to be recognized as Named soils
and classified with existing or new series.

2. Naming of mapping units will follow
conventions presently in use.

3. The position of fragments of diagnostic
horizons within the soil profile and the nature of
these fragments should be considered as criteria
for soil series.

4. The geographic extent of Arents is to be
limited to the areas where disturbance or mixing
originally occurs.

8. Cuts and fills related to field leveling or
construction.

(The following draws heavily on Terry Cook’s
comments).

On fairly level lands on the West Coast,
extensive areas have been leveled using laser
equipment to establish dead flat fields. Wet basin
land areas originally having native salt grass
species and vet land vegetation has been drained,
reclaimed, and individual fields leveled; leaving
thick cut and fill araas.  These soils today are
not salty and have been completely reshaped from
their native state.

In moderately to strongly sloping (3-15 or
20%) extensive areas with abrupt argillic
horizons, duripsns, etc., within a depth of 40
inches, have been leveled to 42 slopes. The
results are O-15 foot cuts at one end of a field,
possibly only minor alteration in the center, and
up to z-15 foot fills at the other end of the
f i e ld . When duripans have been destroyed,
removed, and deposited over extensive areas: the
classi f icat ion, interpretations, and use and
management that have been used in the past are
irrelevant. New criteria need to be developed to
furnish the user of soil survey information with
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adequate data to provide proper planning
alternatives.

Another part of “shaped soils” are those
areas of soils on slopes of >15% up to >50% that
are cut and filled for housing pads. These areas
have been cut to several feet into the bedrock or
consolidated material and then filled to make
level pads for building sites. This practice takes
place in other countries as they cut terraces on
very steep slopes to grow local crops, sucti as,
rice, beans, cassava,  etc. As an example, much o f
the island of Java in Indonesia has been
manipulated by terracing. The description of the
so i l s , criteria for interpretations, and soil
behavior is totally different than “old
tradit ional ’ methods or procedures.

Construction related cuts and fills produce
conditions very similar to those following strip
mining, where similar geologic materials end up
exposed to the surface.

Soil performance effects.

33
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Texonomic  significance.

The 1967 NTWPC in New Orleans recommended
that:

Shaped soils should be considered as phases
of soil taxonomic units resulting from smoothing,
leveling, and grading in which:

A. Diagnostic horizons required within pedons
have not been destroyed or interrupted, or

B. Diagnostic horizons have not been buried to
depths of more than 20 inches.

The use of shaped phases of soils, because of
present standards and criteria for soil
classification, will therefore be limited in most
instances to the soils in orders in which
smoothing, grading, or leveling operations are not
apt to destroy features diagnostic for any of the
soils involved in mOre than 50 percent of the area
under consideration.

For materials consisting of mechanical mixtures of
sola and parent materials from soils without
discernible fragments of diagnostic horizons, and
artificial fills with no diagnostic horizons or
buried diagnostic horizons if they are buried
deeper than 20 inches, or if they are buried to
depths between 12 and 20 inches and the thickness
of the buried solum is less than half the
thickness of the overlying deposits, they
recommend:

. ..be classified in the Fluvent  and Orthent
suborders of the order Entisols.

A. The soils are to be recognized as Named soils
and classified with existing or new soil series if
characteristics enable classification at this
level of the system.

B. Naming of mapping units will follow
conventions presently in use.

The 1967 committee recommended excluding
hauled (moved) materials from Arents, but did not
specifically provide a place for those which may
have “discernible fragments of diagnostic
horizons. ’

The 1969 committee meeting in Charleston,
South Carolina, basically confirmed the position
of the 1967 committee, but added that hererogenous
earthy material with a wide range of texture
and/or other characteristics, from cut and fill or
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other operations, be treated as a miscellaneous
land type rather than attempting to classify them.

C. Landfills.
Land fills have some similarities to

construction fills and mine soils, but differ
because of the buried refuse. Decomposition of the
refuse over time commonly causes differential
settlement at the surface. Seepage from the fills
is also commonly contaminated by materials’from
the refuse. Generation of volatile gases is
common on these sites and causes an explosion
hazard in any structures built on them which can
trap those gases.

D. Land construction with dredged materials or land
exposure through diking and drainage.

Soils built by extending the land with
dredged sediments commonly have a high n-value and
consequent low bearing strength. Marine sediments
might also develop sulfuric horizons unless
precautions are taken to prevent that.

The Dutch have been highly successful in
exposing new land for productive agriculture
through diking and drainage.

E. Surface mining and reclamation.

a. Coal.

b. Other minerals, clay, topsoil, sand/gravel,
limestone, and shale.
Characteristics of reclaimed land are more a

function of reclamation practices and available
materials for soil construction than of the
mineral being mined. There are rather
considerable differences in Illinois between
reclaimed coal strip mine lands and reclaimed
limestone quarry lands, but those differences are
almost totally a result of differences in the
applicable reclamation laws.

The first step in evaluating, interpreting,
or documenting minesoils regardless of the mineral
being mined is to begin with thorough premining
analyses of the soil and rock overburden.
Knowledge of premining soil series and geology
including lithology. mineralogy, and geochemistry
will help in the prediction of minesoil properties
and evaluation of land use suitability. Richard
M. Smith has written extensively on this subject.
Overburden analyses will help to determine if the
original topsoil should be saved or if a better
substitute is available. A horizons arethin in
Appalachian coal fields and are commonly removed

?5--
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in the forest clearing operations in preparation
for mining. Then the “topsoil” which is
stockpiled and saved is actually B and C horizons
and some Cr materials.

F. Chemical soil problems.

1. Toxic materials.
John Sencindiver points out that mining may

expose pyritic materials which develop acidity
upon weathering. These acid products become acid
mine drainage (MD) when leached by precipitation.
AtiD is the biggest environmental problem faced by
the coal industry in West Virginia and much of
Appalachia. Establishment of vegetation is
generally no longer a problem. Acid minesoils and
poor vegetation establishment occur on only a very
small proportion of the mine sites, today. When
these acid problems do occur. they generally only
affect a small portion of any site. Operators are
required by law to bury and/or treat acid
materials and most are doing a good job of this.

Well-vegetated sites may still have a major
AND problem, and many studies have been conducted
on this problem. Bactericides  have been used to
control the Thiobacillus  organisms, but these
treatments are generally short-lived. Clay seals
and synthetic (PVC) seals over acid materials have
been tried. Clay seals may leak if not applied
properly and PVC liners are very expensive.

The most promising treatment currently being
studied in West Virginia is rock phosphate. WW
professors in geology and chemical engineering
have been studying this treatment process for
several years. They are now in the process of
establishing some scale model backfill piles on
surface mines where different rates of rock
phosphate will be applied. The phosphate in the
rock phosphate reacts with ferric iron in the
system and removes this iron so that it is not
available to oxidize pyrite. Removal of Fe
drastically reduces pyrite oxidation.

2. Base-rich soil materials.
a. High calcium soil materials.
b. Soil materials high in gypsum.
C. Sodic soil materials.
d. Saline soil materials.

3. Managing

G. Soil physical
Physical

from those of

so i l  f e r t i l i t y .

problems.
properties of minesoils always vary
the pre-mine soils, and properties
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of topsoiled minesoils differ from those which
were not topsoiled.3.4.5  Hnottavange  and
Sencindiver have reported changes in the pore-size
distribution when soils are disturbed.6 Hinesoil
macropores drained by gravity flow were 57% (by
volume) less than macropores of the native soils.
Also, microporosity ClOOO-90um) was 35% less for
the minesoils.

Extreme textures, excessively sandy or
clayey, and excessive rock fragments can be
controlled by careful selection of suitable
materials for soil construction, where suitable
materials are available. It is generally safe to
assume materials available from the pre-mine soils
will assure that the constructed soil can be as
good texturally as the original soil. Alternative
materials in the overburden might be as good or
better, texturally, than those of the natural
s o i l . Similar principles apply where the concern
is duripan, petrocalcic, or ironstone materials.

Physical problems associated with dispersed
clay are a consequence of the chemical nature of
the materials used in soil construction. Again,
material selection is the key. where non-sodic
materials are available. Some related problems
might not be avoidable. For example, even when
sodic materials are carefully segregated and
buried in the substratum, piping might become a
problem as water moves through and mobilizes
dispersed clay from the sodic layers.

The other, and perhaps most challenging,
physical problem is structural in nature. It is a
combination of high bulk density/low porosity,
high soil strength, and lack of a macropore
network. It results from lack of or disruption of
natural soil structure and either severe
compaction of the materials during soil
construction, or failure to disrupt masses of
high-strength, high-bulk density material from
deep in the over burden as it is being moved and
placed in the new soil.

Work in Illinois and elsewhere has made it
clear that natural soil structure is not essential
for a soil to be productive, so long as modest
soil strength and an adequate macropore network
can be established artificially. Such is not
easily accomplished, however.
The most conspicuous success in Illinois is where
a mine has dug material from the highwall with a
bucket-wheel excavator, transported it around the
pit by belt, and placed in with a spreader which
was able to control placement such that only
minimal smoothing was needed after placement. The
resulting soil commonly has an artificial

77
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(fritted) structure and has proven to be
productive for row crops.7

The equipment used at that mine is so
inflexible, that it is not likely to be used for a
significant portion of acreage mined, and hence is
not an adequate solution to the problem. There is
reason to believe, however, that similar results
can be accomplished with well planned rear-dump
truck handling system. Truck traffic should be

.confined to the base level to avoid compactlon  of
soil material after placement.8

The other alternative is to alleviate
compaction through some form of deep tillage  after
the new soil is in place. The problem with this
approach is the depth to which treatment is
necessary. Many options are available for
loosening soils through tillage  to a depth of 45
cm or so. There are a few tillage  options which
have proven successful to 90cm. but natural soils
in the central corn belt commonly support root
systems down to 120cm or 150cm.

Early attempts to till to more than 1OOcm  in
these soils were not very successful. At those
depths one tended to get plastic flow around the
tillage  instrument and no significant physical
improvement of the soil. A recently designed
machine looks quite promising for tillage to about
120cm. It employs a two-lift tillage approach and
imparts a very considerable vertical lift
component to the lower soil materials. Field crop
productivity experiments are underway in Illinois
to evaluate several available tillage  options.
Early results look promising, but it is certainly
too early to conclude that the problem has been
solved.

H. Slope stability on reclaimed soils.

1. Erosion.

2. Mass movement.
Glenn Kelley reports that most spoil material

will eventually move down slope if it is placed on
slopes of 20 to 25 percent or greater,
particularly when spoil is placed on outslopes
with little toe-slope support.

3. Importance of soil materials on slope 2 and
length (grouping guidelines needed). Slope length
should be kept to a minimum, but often difficult
to get operators to understand this.

I . Management techniques.

‘7 3
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1. Cropping sequence/rotation.
Keith Huffman suggests that quick-catch cover

crops be seeded immediately to stabilize slopes
against erosion. Rye works well for this purpose .
in Ohio. Introduction of deep rooted legumes will
then enhance soil structure development and
provide for infiltration and improved air/water
relationships. A seeding mixture should be
selected to fit the site and the planned use.9 A
time of two to three years should be devoted to
low intensity use with no or minimal harvesting of
hay or pasturing.

2. Hybrid or variety selection.
Hybrid screening studies have revealed that

those hybrids which perform best on natural soils
do not necessarily perform best on minesoils. No
hybrid has been found, however, which will
adequately tolerated the physical and chemical
problems cornnon to many minesoils.

3. Identifying fertility needs.

4. Dealing with ‘hot spots.”

5. Residue management.

J. Classification of disturbed soils.
John Sencindiver  contends that classification

of minesoils needs further study and evaluation.
Most minesoils in eastern U.S. have been
classified as Typic Udorthents. Seven minesoil
series have been developed in West Virginia and
others originating in surrounding states are
recognized in West Virginia. All of these series
are loamy-Skeletal, mixed, mesic Typic Udorthents.
The only difference in classification of the
series at the family level comes at the soil
reaction category. These minesoils are acid,
nonacid, or calcareous. John contends that we need
some means of identifying minesoils at a
classification level higher than series. For
example, Janelew silt loam, loamy-skeletal. mixed,
calcareous, mesic Typic Udorthent does not tell
the reader that Janelew is a minesoil. One must
read the description of Janelew to determine that.
A new term such as Spolents, Spolic Udorthents, or
some other term would assist in documenting and
interpreting minesoils.

Illinois initially classified a couple of
minesoil series as Arents, because of the presence
of identifiable fragments of diagnostic horizons
from the pre-mine soil. Those fragments did
represent a fairly small portion of the total soil
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volume and the regional cotrelators at the time
argued for reclassifying them as Orthents. They
vanted to use Arents  only when the fragments of
diagnostic horizons were at least 202 by volume.
That didn’t seem like a very big issue to us at
the time so we agreed. It became a much bigger
issue, however, when a year or tvo later we were
asked (by regional correlators) to delete all
reference to fragments of diagnostic horizons in
soil descriptions for a publication (or change the
classification), because Orthents weren’t supposed
to have any. The more contentious among us argue
that we either need to abide by the class criteria
and classify all soils vith such fragments as
Arents, or change the criteria so that some
minimum percent by volume is officially part of
the class concept. A third alternative is to
follow John’s suggestion above and set up a new
suborder for drastically disturbed soils. Above
a l l , we should be free to describe the soils as we
find them, rather to make them fit a predetermined
class concept.

The concern over how to handle Arents is not
new. The committee on criteria for classification
and nomenclature of made soils at the National
Technical Work-Planning Conference in New Orleans
in 1967 recommended that

. . “the recognition of Arents be confined to
soils mixed in place so that fragments of a
diagnostic horizon transported by dump truck
to a new area would not be the basis for the
recognition of Arents  in the new site. In
addition, a significant number of fragments
of a diagnostic horizon should be present to
justify the classification of Arent.”

The definition of Arents  was never adjusted to
provide for those suggestions, but the above
recosnnendation might well have been behind
the 20% rule-of-Thumb. Perhaps the solution
is to develop a procedure whereby recommendations
from national committees would be either 1)
formally accepted, in which case any needed
adjustments to class concepts, etc. would be made,
or 2) rejected, in which case no one would feel
obliged to attempt implementation of something at
variance with current class definitions, etc.

1 Fanning, Delvin S.. and Mary C.B. Fanning.1969. Soil :
Morphology, Genesis, and Classification. John Wiley & Sons,
New York. 395p.
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10 Dunker, R.E., I.J. Jansen, and W.L. Pedersen. 1988.
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RECOhMENDATIONS

1. Docummenting  change. General agreement by all that soil
survey probably cannot adddress  all levels of soil
modification. The framework for documenting and
interpreting both (a) short term changes or temporal
properties and (b) long term changes or longer than the life
of the survey needs to be made.

(a) One of the principle needs is to construct a plan
to handle use-dependent temporal information at a
level of detail significant to the major models for
eroseion, chemical ammendment  fate, etc. A data
collection program in West Texas has proven
successful and could be adopted for use in other
areas.
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Another need is the documentation of change made to
the soils physical or chemical makeup that influ-
ences its behavior. Continued vigil to document
soils modified after soil survey completion needs
to be stressed. Procedures or other structural
framework should suggest and support to what degree
we document change (ie. do we consider only those
properties normally identified in mapping).

2. Recommend that NCSS classify a few soils, where siudge
and chicken manure added, as Hollisols. Collection of data
to define levels of P for an Anthropic epipedon  is needed.

3. Recosnnend  that NCSS identify under what conditions the
soil survey data applies. Different cropping systems should
present differences in the data.

4. Recommend that NCSS improve procedures to document
management altered soil. Possibly a special section
specifically for this could be included as a suplement to
the Soil Survey Manual or included in the National Soils
Handbook.
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EXECUTIVE SUNMARY

This task force was charged with recommending ways of making
soils information reliable and complete for a broad spectrum
of users. These users represent abroad, diverse array of
professional and organizational needs for soil survey data
and information. Land resource managers need to know how
soils may affect the elements they can control. At another
part of the spectrum, scientists want a detailed data set.

A user normally works with a limited set of controllable
elements. Reports should be designed to address those
elements. Managers are interested in spatial displays that
show where outputs can be obtained, how soil affects the
amount of inputs needed and outputs produced, risks
assessment for opportunities and consequences, how
uncertainties affect controllable elements, windows of
management opportunity during a time period (year, etc.),
and alternative ways to manage the land. Display and
account for soil variability by documenting expected effects
(individual, cumulative, local, and off-site) on inputs and
outputs.

I
I
I
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Educational programs for users and providers of survey
information need to be strengthened. Many users need to
know more about soil concepts and how basic soil properties
affect their particular land management interests.
Providers of soils data and information generally need a
better background in techniques of understanding and meeting
user needs. These educational needs can be met by upgrading
some existing programs and developing new programs.

Successful long term land use is dependent on maintaining
soil quality. However, soils are part of a landscape and
land use depends not only on soils but also on landform and
other environmental characteristics. Therefore it is
necessary to integrate soils data with other environmental
data. This integration may be done during a soil survey or
through use of independently acquired data sets. Facilitate
soil mapping by implementing appropriate remote sensing
technologies to identify vegetation and other land
characteristics. Maintain geographic accuracies of mapping
through the use of global positioning systems.

Use computer and communications technology to make soil data
available to end users on line, magnetic media, or paper as
needed. Develop and implement analytical tools based on
data bases, geographic information systems, and expert
systems to facilitate preparation and presentation of
reliable data and reports. Start or enhance research and
development programs to implement these systems. S u p p o r t
development of PC software for data analysis by users in
agriculture, forestry, range management, etc. Emphasize
flexible, user friendly communication and data exchange
among cooperators.

I. INTRODUCTION

The stated mission of the Soil Survey Division is to "Assist
mankind in understanding and wisely using soil resources to
achieve and sustain adesirable quality of life..." Our
approach to carrying out this task traditionally has been to
identify, classify, map, and interpret soils, with most
financial and human resources directed towards a "once over"
mapping of the United States. Although soil survey
8VproductsB'  have long been available to cooperating agencies
and the public, less time and fewer staff have been
committed to keeping this information current and assisting
users in its proper application.

BY
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A traditional following of soil survey users has developed
over the years that supports the present content and format
of soil survey reports and information. At the same time,
increasing population and mobility of the population has
developed new, increasing and often conflicting demands on
land use and management. Land use analysis involving soil
potentials and limitations is often urgent and may involve
different levels of detail or reliability than'currently
presented as well as different interpretations than
traditionally presented (Brinkman 1989, Buol and Hooper
1989).

It is the dynamic nature of the soil survey and user needs
that motivated the establishment of this Task Force. If we
wish to uphold our fine reputation for providing the most
critical information for land use planning and management,
then our programs and presentation of products must adapt:
stagnation and complacency will only make the soil survey
antiquated and unused.

An emerging group of potential soil survey users along with
many traditional users find present soil survey publications
containing inadequate data and poorly organized for timely
analysis of land use conflicts and alternatives at the level
of detail needed. They need soil survey information that
will help them get from the present land conditions to some
desired future condition. This new user community needs a
broader spectrum of data and information than exists in
present manuscripts.

As we approach our goal of having many "modern" soil surveys
nearing completion or being completed, it has become
increasingly clear that program emphasis must change.
Updating older surveys, providing current soil survey
products to a soils-data hungry public, and assisting users
in the proper application of maps, interpretations, and
databases must be addressed in current and future survey
work.

Although the reliability needed by soil survey users today
varies with intended applications, all users require a
consistent degree of reliability that can be expected at
various levels of analysis. Some users have found the
utility of the soil survey maps and reports to be very
limited and interpretations outdated. For example, much of
the existing data that is being used for forestry tables has
not been collected using correct methods. When one State
Soil Scientist was asked about site index information he
guessed that most of the interpretations where made in the
1950'6. This raises concern about the reliability of this
information.
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Intensity of mapping needs to be carefully evaluated before
work begins and existing surveys need periodic review to
determine when they should be.updated. Many soils maps do
not have the required detail needed for commercial natural
resource management. All too often agricultural lands have
an order 2 survey while surrounding lands are mapped at
order 3 or 4. In today's economic situation, intensive
natural resource management requires a level of soil data
that is commensurate with data needed for agricultural
management.

This task force will recommend ways of managing information
so that it is reliable, complete, and useable by soil aurvey
users. Our recommendations will be based on an examination
of users and their needs for soil survey information. Some
of these needs will affect the.way surveys are conducted, so
this task force is also making recommendations concerning
aspects of a soil inventory. Specific recommendations
follow the summary.

In most cases the Task Force members are in agreement with
the analysis and recommendations that follow. Where there
are conflicting views, an attempt is made to represent
differing opinions because, all too often, a radical opinion
may be unilaterally treated as right or wrong. These
disagreements highlight subjects that need more discussion
to find innovative solutions.

II. USER CRARACTERIZATION  AND NEEDS

User needs for soil survey information are almost as
numerous as soil series. Some audiences have been
identified and targeted - farmers, ranchers, and engineers -
since the beginning of published surveys with a basic
emphasis on agricultural land use and management. Others
have been recognized and cultivated, while still other
groups and disciplines have discovered on their own this
wonderous natural resource data set. We should recognize
the dominant users and their information needs now and in
the future. Their level of sophistication in using
technical information, and their frequency of use, will
influence the future direction of the national soil survey
program.
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A. Soil Survey Users

Six broad categories of soil survey users are identified in
general relationship to informational needs in Figure 1.
Three levels of informational needs are portrayed within the
pyramid. The kinds of information and categories of users
are not necessarily distinct. Interpreted information is
most often part of management information needs as modified
by social and economic constraints. A researcher may also
be an educator and so forth. The groupings do, however,
provide a basis for further discussion.

A Managers-Decision
< ' /Mgmt\ ----------Makers affecting

Educators / social policy and
Casual Users\> / \ direction

_> /Interpre- \ <----Staff consultants &
Researchers / / tations \ Resource specialists

U,/
Inventory V\

/
----Soil scientists

Figure 1. Schematic representation of soil survey user
groups and their general information needs.

The categories or levels of data aggregation in Figure 1
start with the basic data collected during inventory work.
As is generally recognized, basic data alone does little to
explain observed phenomena. For this reason basic data are
interpreted to provide estimates of potential erosion or
productivity, for example. Management information is yet
another aggregation of interpretations, usually from more
than one resource, to address managers' needs.

Following is a characterization of each user group.

MANAGERS:

Managerial users of soil information are decision-makers who
implement or approve land use activities or assessments
and/or affect policy and direction. Managerial users
include:

Land owners/users (Farmers, Ranchers, Industry)
Elected Officials
Agency Line Officers (Local, State, Federal)
Banks/Lending Institutions
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All managers of environmental resources should have the
goals (not always practiced) of providing goods and services
from the land without impairing productivity or degrading
water quality. They meet these goals using the traditional
tools of planning, organizing, directing, and controlling.
The key to planning resource management practices is knowing
what can be controlled. Management elements are those
controllable variables that a manager can manipulate through
a decision, to achieve the desired goals and objectives.
For natural resource management, the controllabia elements
are (Warrington 1989):

1. Quantity of outputs produced (for example board feet,
AUM1s) or inputs used (such as tree planting, range
improvements, etc.).

2. Quality is the goal toward which the methods used to
implement the management practices are aimed (Pirsig
1974). It is expressed through the effects of the
chosen management practices on the functioning and
productivity of affected watersheds. This includes the
aerial extent of disturbances, the magnitude of
disturbance, and the duration of the effects of the
disturbance.

3. Location of the practices on the ground.

4. Timing of practices through the sequencing of entries
into a watershed and/or the season of operation.

5. Mix of outputs can be changed through crop rotations.
This element is more important in agriculture than in
forestry or range management because crops can be
changed in shorter time periods than are practical for
forests or rangelands.

Managers most often use interpreted information supplied by
staff consultants (and private consultants or service
agencies such as SCS) in a format that displays controllable
environmental elements and can be quickly and easily
analyzed in relation to economic, social, and legal
constraints. Interpretations may be needed from the level
of the map unit or the soil interpretation record (Form 5)
to support decision rationale. Attribute maps that combine
map units to address the issues and their relationships to
other concerns are probably most valuable 'at this level.
Because of sometimes sudden changes in values (Leonard and
Staid1 1989), environmental concerns, technology, etc.,
rapid generation of new attribute maps is often required to
meet managerial needs for information.
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Reliability requirements for managers vary with values at
risk. At the very least, managerial information must be
consistent across the area under consideration and not
contain biases based on personal preferences of a
specialist. Where landscapes have a large amount of
variability in one or more components, the information must
adequately reflect this variability. Therefore,
interpretive tables must be accurate and up-to-date in order
to complement the attributes presented on individual maps.

STAFF CONSULTANTS / RESOURCE SPECIALISTS:

Staff consultants are resource specialists who are employed
by an organization to provide in-house management support
services. They, along with private consultants or service
agencies such as SCS as users of soil survey data and
interpretations, must supply managers with recommendations
and alternatives on land use. These interpretations of
soils data may be used for setting policy, planning land
uses, designing management strategies, and planning and
implementing projects. Consultants are often specialized in
one discipline or interest area such as:

*Forestry *Landscape Architects/Managers
*Range Management Waste Management (Toxic Waste
Wildlife Biology and Sanitarian)

and Management
Ecology/Environmental Chemical Companies

Consultants
Geology Water Quality
Realty Entomology
*Appraisal/Assessment Archeology
*Agronomy Public Health
*Soils *Engineering
*Conservation Pest Management
*Land Use Planning Urban Development

(Industry, Government)
Mineral Exploration/Reclamation

* Most likely to be current users of soil survey report
information in its present format.

Because of their specializations, individual consultants
should work with other resource specialists as an
interdisciplinary team. Through a negotiating process the
team provides viable alternatives to managers where multiple
resource values are involved. The success of a consultant
depends on the reliability of the information used to
support a recommendation as well as an ability to present
supporting documentation in a clear, understandable, and
persuasive format. Reformating soil survey information is
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often necessary to provide effective presentation of
recommendations and supporting rationale.

The consultant needs reliable basic soils data and
interpretations in order to produce accurate information for
managers. They may use either specific soil attributes such
as texture or depth for interpretations of soil properties
or interpreted information like productivity or suitability
for certain practices. In addition to more detailed maps
and reliable site information, a consultant may need
additional data than can be found in a soil survey report
about specific conditions that are important to a
recommendation. For example, greater detail about soil
surface texture variability may be needed in order to
determine the quantity of herbicide to apply. The current
surveys do not always quantitatively address, map unit
variability.

SOIL SCIENTISTS:

The soil survey and additional soil inventory data are
provided by soil scientists, hopefully with coordination
among other technical specialists (USDA 1983) and managers,
to insure the information meets user needs. The survey soil
scientist is not only responsible for documenting soil
attributes, classifying and mapping soils, but may also be
the consultant involved with interpretation and analysis of
soil information for management alternatives.

A soil scientist doing inventory will be one of the most
intense users of soil survey data. When doing a survey, the
soil scientist uses existing soil surveys for established
precedence in mapping, classification and correlation while
considering current standards, policies and information
needs. Fast, easy access to existing inventory data can
enhance on-going survey efforts.

Reliability of survey information is the responsibility of
the survey soil scientist. However, there are few
statistical criteria to guide and monitor accuracy and
reliability of different soil survey levels. Usually,
reliability is maintained through empirical guidelines (USDA
1983) based on a scale of mapping and correlation quality
control procedures. Although empirical reliability is
defensible, the responsibility for the resulting products
rests more on individuals than would any kind of
quantitative analysis procedure. Empirical reliability can
put individuals in rather awkward positions where legal
mandates are concerned.

Y 0
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A soil scientist in a management support role is in charge
of interpreting soil data and transforming it into something
that another staff consultant or manager can utilize
immediately. Support services specialists usually use the
survey report as a starting point in a decision making
process. The specialist will glean as much information out
of the report as possible, then evaluate the contents of the
survey to determine how much additional information needs to
be gathered to make sound interpretive decisions.

RRSEARCHERS:

Researchers may use soil survey information in
investigations of environmental resources and to help in
developing technology of interest to any of the
aforementioned users. Research may be intensive (plot
specific) or ssessment). Reliability in quantitative terms
is usually a necessity for research applications. Intensive
applications are usually verified by on-site investigations;
however, for extensive applications researchers are more
likely to rely on existing soil survey reports.

One thing that separates soil scientists and researchers
from most people in other groups is their ability to
question the product and recognize mistakes. The other
groups are more likely to accept a survey as 100% correct
simply because their knowledge of soils is not as extensive.
For this reason the basic background data for soil survey
needs to be made available to all researchers for their use
in making interpretations.

EDUCATORS:

Educators in private and public schools and universities use
soil surveys in their present format as Vextbooksl*  to
assist in teaching soils and applications of soil
information. They need to be assured that the information
in a survey report is reliable.

Perhaps more emphasis needs to be placed on teaching the
teachers about soil surveys and how this information can be
used to improve the quality of life. These teachers of our
children must be adequately prepared to pass on the essence
of a basic body of environmental knowledge. At all levels
of our educational system, from civics to law and including
natural resources, soils should be introduced in the way
that is pertinent to the subject being presented.
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CASUAL USERS:

The %asua18@ user may belong to a non-technical group that
uses soil survey information in conjunction with some
personal interest. Their needs will likely be taken care of
if the needs of other groups can be satisfied. However, a
casual user is a self-motivated person who may become a
professional user as his knowledge and awareness of soils
increases. This person should be sought out and encouraged
to learn.

GENERAL USER CHARACTERISTICS:

Potential users of soil surveys have many reasons for
wanting the information and very diverse levels of knowledge
about soil science and soil surveys. In order to present
appropriate background discussions in soil survey reports to
target audiences, general levels of knowledge about soil
science and soil survey and the expectations about
reliability must be assessed. These are diagrammed in
Figure 2. -
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Figure 2. Relative relationships between user knowledge
about soil science and technical needs for soil
survey information.
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B. Soil Survey Uses

Soil survey data and interpretations are used in both the
public and private sectors. The public sector function of
setting policy and providing direction might occur in
private land holding corporations but probably does not play
a role in the rest of the private sector. Using soil
surveys for evaluating land areas to implement'policy and
direction, to do project planning and project implementation
is common to both sectors and involves similar analytical
processes wherever they are applied.

Making land management plans and implementing them is a
process of trying to move from a present condition to some
desired future condition (DFC). On commercial lands the DFC
may be to maximize some commodity output through intensive
manasement or the deVelcDment of buildina sites. A areater
public awareness about ecology is
lands that make commodity outputs
maintain a healthy ecology.

Identifying a direct link between
potential uses seems to be almost_. ~. ._

leading to DFC's on public
a result of management to

individual user groups and
impossible because most

uses or applications of soil surveys can be associated with
each user group. Tables provide a neat way of organizing
things, but they do not explain emerging philosophies such
as a desired future condition where ecosystem needs are a
first priority. However, the following tables will be used
to display relationships in several different ways.

Users and potential users of soil survey information can be
categorized into three broad groups based on their level of
use of this information:

Group 1:

Group 2:

Group 3:

Users of low to medium intensity soil survey (order
4 to 3) information for land use planning and
management.

Users of medium to high intensity soil survey
(order 3 to 2) information for planning land use
changes and locating building sites.

Users of high intensity soil survey information
that is small parcel/site specific. The
information on soil behavior
characteristics and limitations must be highly
detailed. Follow-up on-site investigation is most
always required.

Current soil survey data are most reliable for user group 1,
less reliable for user group 2, and somewhat reliable to not
adequate for user group 3 (Table 1).

43
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Table 1. User needs far soil survey information by level of
need.

I
SOIL SURVEY LEVEL NEEDED

I

Agronomists
Archeologists
Coneenrationiste/Fed.,St.,  Local
Educators/Teachers
Engineers/Agricultural
Engineers/Urban
Environmental Consultants
Farmers
Foresters
Geologists
Home Owners/Buyers
Landscape Architects
Landscape Managers
Mineral/Energy Industry

Exploration/Reclamation
Planners/Urban Land Use
Federal, State, Local

Public Health Managers
Ranchers
Range Managers
Recreation Planning - Management
Researchers/Indue.try
Researchers/University
Soil Scientists
Urban Developers

Residential/Commercial
Waste Manaqere/Sanitarians

X
X

X
X
X

I

X

X

X

X
X

X

; I
::
X I
X I
X
X I
X
X
X I
X

X X
X X

I
Watershed/Floodplain Management X
Water Supply/Quality Managers X
Wildlife Biologists/Habitat Managers X X I

I
I
I
I
I
I
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We must anticipate the needs of future generations of soil
survey users if the Task Force recommendations will impact
long-term planning and goals. An assessment of future soil
survey applications are presented in table 2.

Table 2. Projected applications of soil surveys and examples
of needs by use.

NEW/INCREASED SPECIAL
IONS m EXAWPW

Crop Management

Natural Resource
Management and
Ecological
Assessment

Waste Management

Irrigation management
Low input agriculture
Nutrient management
Pesticide use and
management
Speciality crop
production
Biomass production
Waste utilization for
crop production

Range and pasture
management systems
Biomass production
Ecosystem management
and mitigation
Watershed and
floodplain management
Ground water
protection
Tentatively suited
lands identification

Agricultural waste
management
Domestic waste
treatment
Hazardous waste and
residue treatment
Support of organisims
for bio-treatment
Landfill, stockpile
siting
Federal, State, Local
Additional lab data

Soil erosion models
Soil yield
potentials
Soil fertility
models
Soil pesticide
models
Crop yield data
Soil moisture data
Additional lab data
New field test kits
Digitized maps and
attribute data

Digitized maps and
attribute data
Special soil and
landscape units
New soil phases
Mass wasting
inventories
Integrate remote
sensing data for
interpretation

Digitized maps and
attribute data
Soil potentials
Water table depth
studies
Deeper profile
descriptions
New soil phases
New field test kits
New interpretations
regulations
Permeability models
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NEW/INCREASED SPECIAL
PROJECTED APP-

Site preparation
Stand establishment
Stand maintenance
Harvest practices

Productivity
potential
Herbicide rates
Water quality
Site degeneration
potential

Special Uses Crop forecasting
Trafficability

Remote sensing
Modeling

Digitized maps and
attribute data
Water table depth
studies
Soil potentials
New interpretations

Land Use
Planning and

Water quality and
quantity planning

Development Ground water
protection
Watersheds and
floodplain management
Farmland preservation
Open space planning
Subdivision and. _ _
commercial development
Federal, State,
and Local regulations
Radon hazard assessment
Land appraisals/Tax
assessment

Recreation Facility planning and Special soil and
management landscape units
Development vs
preservation planning

I
I
I
I
I
I
I
I
I
I
I
I
I
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NEW/INCREASED SPECIAL

Energy
Production

:;zi;ty planning and Digitized maps
and attribute

Management and Biomass production data
Reclamation Tank hazards Additional lab data

Pipeline planning Soil data below
Site reclamation 5 feet

Soil/yield
relationships
Productivity
assessments
of reclaimed lands
Relationships
to other
environmental
factors

Environmental Biological potentials New interpretations
Research and limits

Soil physical potentials
and limits
Soil chemical potentials
and limits

Engineering

Soil Survey

Facilities siting

Integrated ecological
inventories
Correlation with other
systems (FAO, etc.)
Classification/
Taxonomy revisions

Range Management Site conversion
Carrying capacity
Riparian management
Forage production
potential
Pesticide use and
management

Integrate remote,
sensing global
positioning,
geographic
information, and
expert system
technologies
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III. SOIL SURVEY DESIGN AND OPERATIONS

Task Force members generally agree that current soil surveys
adequately serve many land use planning needs, but some
modifications are needed to support new products now and in
the future (Grossman, et. al. 1989). However,.there was not
complete agreement among the members about some of the
perceived shortcomings discussed in this section.

A . Map Unit Design

If soil surveys are to be multi-use tools, then the survey
must give unbiased support for all kinds of land uses. Many
surveys show a short term bias in the perceived value of
information about lands adjacent to agricultural lands, by
creating large map units of vague composition. Even if the
adjacent land is not managed as intensively as the lands
with more detailed mapping, chances are that sometime during
the life of a survey report, land use pressures will require
an equivalent amount of soils information.

The majority of Task Force members felt that soil map unit
design should be tied to the landscape characteristics where
particular soils are found. Map units need to be based more
on physiographic criteria than on soil taxonomy. Aspect,
hydrology, geology, climate, vegetation, and geomorphology
are a few of the factors needed in map unit composition.

In some situations, elliptical map units are often used to
represent a ridge and associated side slopes. These map
units are given a wide range of slope classes and soil
characteristics. These large ranges in characteristics do
not permit meaningful management interpretations to be made.
For example, the delineation does not reflect whether the
map unit is a ridqetop and sideslope or a ridgetop and
toeslope. These combinations may have drastically different
management implications, but because they look taxonomicaly
similar they are mapped the same.

Most Task Force members are concerned that soil map units
are probably not as pure in composition as we would like to
have users believe. Map units almost always have small
areas of similar or contrasting inclusions in addition to
the described dominant soils. With a physioqraphic approach
to map units, the location of soils and associated
inclusions can be described in terms of a landscape
position. Computerized data bases provide a way to record
characteristics of inclusions so that the data will be
available for evaluating over-all map unit management
potentials.
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Statistical characterization of map unit composition is
possible and should become a part of mapping quality
control. With the aid of small computers and summary
programs, map unit composition could be evaluated in the
field within minutes. A standardized field note procedure
should be implemented to ensure that the best data is
captured for characterizing map unit reliability.

Soil map units do not always reflect important'management
differences even when the differences are obvious. Often
subtleties in landscape characteristics may affect
management. For example, spacing of aspen stands and their
associated soils may not be important in a taxonomic
approach to map unit design, but, this spacing may have a
profound effect on the way wildlife will use an area.

Designing map units to meet the needs of all land or soil
survey users may not be possible: however, map units that
are designed to accurately reflect landscapes should meet
the needs of the dominant users and many other uses can be
accommodated without compromising accuracy and usefulness of
the survey.

B. Correlation

The relationship between soil taxa and map units has often
been a stormy one. Soil taxa are used as reference .terms in
naming map units, but the limits of taxonomic classes rarely
coincide precisely with mapable areas. But, taxa and a
taxonomic system are vital to a consistent, defensible soil
survey program.

Some Task Force members feel that the series concept, and an
emphasis on the correlation process - on taxonomic class
consistency and purity - detracts from the interpretative
utility of many map units. Because of this concern, the
Task Force wishes to emphasize that the correlated series
and map unit should reflect important interpretative
differences. The use of phase criteria should be encouraged
and expanded to recognize landscape, geologic, profile,
climate, aspect, or ecosystem features. Using these
features as part of a map unit name will help non-soils
users see the occurrence of these soil groups in the field.

Documenting taxonomic placement of soils at the series or
other taxa levels through correlation is needed for at least
two user groups, soil scientists and researchers. However,
problems occur when soil scientists doing the correlation
focus on taxonomy, because of their interest, to the
exclusion of other needs. Rationalizations and technical
explanations are given to users in an attempt to justify
that the taxonomic approach will cover other interests as
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well. Because this approach to correlation is not described
in "user friendly"  terms, these rationalizations generally
lower the credibility of the final product.

.

Correlation should be driven by use and management in
addition to soil taxonomy. Correlation needs to be
broadened to focus on integrated, multi-factor landscape
units (which is what mapping units are), rather than just
soil pedons. Emphasis should be shifted from soil taxonomy
toward soil, landscape, climate, vegetation relationships
(Leonard, Miles, and Tueller 1988). In addition, more
emphasis should be placed on describing conditions below and
above the presently defined control sections of soil pedons
in accordance with their effects on use and management.

ANALYTICAL TOOLS

Producing interpretive maps and reports, improving a user's
access to the information needed, or gathering field data
can be enhanced through the use ofvarious analytical tools.

Analytical tools for resource management are used to create
interpretations and information about the ways processes can
be expected to respond to natural forces and/or management
practices (Warrington 1983). With the currently available
computer technology, analytical tools are often thought of
as computer programs. However, any techniques that can be
used to sort through a data set to find relevant information
are analytical tools. The computer has provided a way to
capture some analysis processes for use by a large number of
people.

Two relatively new computerized technologies are coming of
age for resource management. Geographic Information Systems
(GIS) are used to store and manipulate spatial data (maps)
sets. Expert Systems (a subpart of artificial intelligence)
are used to capture knowledge and offer sadvice* on problems
that are difficult enough to require significant human
expertise, somewhat in the manner of a human expert (Naylor
1987, Rauscher 1987).

Geographic Information Systems

The analytical power of a GIS is contained in its capability
to use attributes of identified map units along with data
derived from models to create new representations of land
capabilities. On the Bridger-Teton National Forest a GIS
was used to compile management information about the
location and nature of lands that were tentatively suited
for management (Warrington 1988).
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For managers, the resultant GIS displays can show the
location of resources, and depending on the data used for an
analysis, the potential quantity of outputs from the
resources, and items that pertain to job quality and timing.
Surface net diagrams of large areas can bring into focus the
kinds of variability that occurs in the resource that is
plotted on the net.

Other potential uses for a GIS include supervision of the
classification of remotely sensed data used in vegetation
mapping. It can be speculated that a GIS containing
coverage8 about factors that affect soil development
(geology, elevations, vegetation, isothermal, and isohyetal
data) might be used to upgrade existing soil surveys or even
provide premappinq for new surveys.

Expert Systems

Expert systems have at least two components. They contain
various kinds of data representing knowledge within a domain
of interest and they have an inference engine to control the
logic used to find a solution to a problem within the domain
of knowledge. These systems will help solve soil management
problems that exceed the.ability of the people who are
working on the problem (Rauscher 1987).

An expert system could be used to capture knowledge about
soils. This would include subtle insights a soil scientist
gains from the field work as well as research knowledge
about soils.

Data Bases

Computer data bases provide a way to capture and organize
large amounts of measured and inferred data about the soil
and other resources. In turn this data is used to support
geographic information systems, expert systems, analytical
models, and other yet to be recognized uses.

Geographic information 6ystemE. expert systems, and
associated models or analysis methods become analytical
tools for interpreting data and preparing management
information. Spatial data used for interpretations would
come from a number of sources. Because this data represents
the views of different knowledge areas, the resulting
information would be an interdisciplinary product. This
information would be used to plan and implement an
appropriate sequence of management practices to achieve a
desired future condition.

I
I
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V. DELIVERY OF SOIL SURVEY INFORMATION

currently, the dominant form of modern soil survey
information is the soil survey report published on an area,
county, or multi-county basis. It is touted as a multi-
purpose document to be used by a wide variety of users.
Although efforts have been made to narrow the focus to
individual eurvey area needs (by mapping intensity, map unit
and legend design, interpretations), the emphasis has been
to provide some information for all users in as standardized
a format as possible. This formula has been successful in
satisfying most, but not all users needs. The Task Force
has considered current methods of presentation, future user
needs, and the need to keep information current and
adaptable,to  computer applications.

A. Quality Assurance and Reliability

Quality is based on how well the soil survey products
actually meet the stated and implied goals and standards
that have been set. A user will evaluate the actual quality
of soil survey products by comparing them to some set of
expectations and objectives.

The quality or state of being reliable.
The extent to which an experiment, test,
or measuring procedure yields the same
result on repeated trials. (Synonym -
dependable . . . describes what can be
counted on or trusted to do as expected
or to be truthful.)
(Merriam-Webster 1986).

Data which is perceived as very reliable for broad area
planning may not be dependable enough for an operational use
like septic system design. Therefore, reliability (as in
dependable) is a relative term based on a user's needs and
expectations. Some things that affect perceptions of
reliability are:

- knowledge (level of sophistication) about soil science
and soil survey techniques.

- Skill or knowledge in cartography, geography, and
natural resources.

- Intensity and complexity of decisions that are based on
soils.

- Level of intended use such as broad planning as compared
to site specific planning.

IO2
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Expectations about the ease of using a soil survey.

Costs and benefits of conducting or using an on-site
investigation.

How often soil survey products have been used in the
past.

Task Force members agree that soil scientists have an
obligation to inform users of the accuracy and precision of
our products. The level of detail and statistical analysis
should be presented so that it is commensurate with the
user's expertise. A non-technical user may only need to
know that standards and procedures were followed and what
limits the intended use. Researchers constructing a model
may want specific probability data. However, data collected
during a survey may be woefully deficient for many kinds of
statistical analyses.

Out of date or inaccurate tables are a source of reliability
problems in a report. This information is either used
incorrectly by the unknowing or is dismissed by those who do
know. Neither of these alternatives should be acceptable.
If information is published it should be backed up by
documented data. If data are not available, then the
published information should have a statement that describes
the basis for an interpretation.

For current soil surveys, reliability has been a relative
term that is often confused with the amount of map unit
variability. All users want reliable data at a level of
detail that meets their needs. However, greater mapping
detail does not automatically lead to more reliable data.
In fact the reverse may occur more often than not unless
great care is taken to check the accuracy and precision of
delineated map unit composition throughout a survey area.

Accuracv The degree of conformity to some standard
value (Merriam-Webster 1986). . .

This is the correctness of the population or composition
estimate of soils in a map unit. It is based on the ability
of a soil scientist to recognize, identify, and consistently
delineate the same kinds of soils and to name them correctly
in a legend. It is like hitting the bull's-eye  of a target
(Arnold 1979).

IO 3
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PrecisiQn The degree of agreement amoung repeated
measurements of a quantity
(Merriam-Webster 1986).

This indicates whether the sampled values are clustered
together or are scattered out in a shotgun pattern. If an
estimate is very precise, it means that there is a tight
cluster around some central value with only a small range of
variation. A precise estimate can be inaccurate. Many
shots at a bull's_eye  may all be in a small area but miss
the bull's_eye. When this happens in a soil survey it
constitutes a biased estimate of what actually occurs
(Arnold 1979).

B., Soil Survey Reports

The soil survey report tries to be an all-encompassing
document. It tries to satisfy everyone's needs at the same
time, but, by so doing it may have actually detracted from
its perceived reliability.

When we consider the varied audience of present and
potential soil surveys and the different user needs, it is
apparent that the present format cannot possibly satisfy all
requirements. Table 3 provides a brief cross reference
between user groups and the kinds of products they might
use.

Table 3. User groups cross referenced with currently
available sources of soil survey materials.

USER GROUPS
STAFF SOIL

DOCUMENT MANAGER CONSUL- SCIEN- RESEA- EDUC- CASUAL
TANT TIST RCHER TOR USER

M A P S '.
SOIL X X X X
ATTRIBUTE X X X X X X
DESCRIPTIVE X X X X X

LAB DATA X X X
FORM-5 X X X

With today's technological advancements it should be
feasible to present soil survey results in formats that will
fit individual user needs. Accommodating different users
and their needs will require a considerable deviation from
traditional methods of information distribution.
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We believe that soil survey reports should be available in
both paper and electronic formats. In addition, soil survey
data reports should be separate from interpretations. It
should be possible to provide interpretive reports for each
need. Whether paper or electronic, soil survey content
should include sections on:

(hard copy) reports should probably be in-a fixedPaper
format for general reference. Additional graphics such as
cross-sectional diagrams for multi-taxa map units, etc.
would enhance the utility and understanding of reports.
Presentation of hard copy interpretive reports in loose-leaf
form would allow easy updates of individual sections of
reports based on new information or technology. A way is
needed to periodically, or continually update the basic
reports as more data is accumulated. We need t8dynamic1v
reports rather than "staticY reports.

Data Compilation Reports
Pedon descriptions and locations of those
descriptions
Lab data
Field note summaries
Form 5 information for each soil and soil phase

Interpretive reports keyed to users and kinds of uses
Maps
Associate data bases and resource report references

Computer data bases have numerous advantages and maybe a few
disadvantages, We'can use data sets from many sources and
these data are easily updated. But, computer data bases may
not be available to all users and probably will not replace
all portions of a hard copy soil survey. Unfortunately,
existing computer programs tend to see data as black and
white while interpretations of soil properties and
landscapes are often gray. Expert systems offer a way to
capture logic, thus, providing a means of automating
professional judgement.

Electronic distribution of report information should allow
for tailored formats to fit individual users. With
computers, community data can be easily shared and survey
updates made as new data is acquired. Electronic formats
for soil attribute data will allow specific/detailed
interpretations to be developed or added as the need arises
or at least interpretational algorithms can be shared with
other data base users.

Electronic format presentations need to take into account
the capabilities of developing technology (Johnston 1989) in
addition to traditional data base development. For example,
IBM and Intel are co-developing Digital Video Interactive
products that could have potential applications in both
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training soil survey users as well as enhancing
interpretational capabilities.

As with any presentation of information, workshops, training
sessions and guides need to be developed for various levels
of expertise in soil survey use. These activities can
minimize possible misinterpretation of information as well
as "sell*@ the utility of soil surveys to prospective users.

C. Soil Survey Maps

Many management decisions are based on the soils that are
said to occur in a map unit. Land planners, farmers, and
others need to know about the characteristics of individual
soils that occur in each map unit and their spatial
distribution. This type of information, for example, may
influence how much and what type of chemical to apply to
each soil for a management practice. Research work is being
conducted at Montana State University at ways to "Farm Soils
Not Fields" (Nielsen 1989, personal communication). To
accomplish this, detailed soil data are used with other
technology to respond to environmental and economic
management decisions as the farm equipment moves from soil
to soil.

Map unit descriptions should focus on landscape features
including landforms, landscape positions and shapes,
drainage features, typical shapes and sizes of mapping
units, homogenity or heterogenity, native vegetation, etc.
Mapping standards that are used should be communicated in
the soil survey report. For example, the relationship
between mapping scale and the minimum size map delineation
should be explained i.e., 1:15,840 map scale may have a
minimum size delineation of 3 acres as compared to a
1:63,360 scale with a 40 acre delineation.

D. Soil Survey Interpretations

In the future, more interpretive information will be needed
for uses related to environmental concerns, including waste
management, pesticide use, erosion and sedimentation
control, harmful naturally occurring substances,
vulnerability to affects of acid deposition, etc. To fill
these and perhaps other needs, there will be a need to
develop interpretations with more input from users and other
resource disciplines.

There is an increasing need to go beyond the traditional
@'slight", "moderate", and "severe" ratings, perhaps
encouraging more use of soil potentials concepts, especially
for dominant uses. Probably more use of special and/or
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ions will be required to meet specific

The pedon is the fundamental unit for learning about the
soils of an area and it provides much of the data that is
used in interpretations. But pedons are not what managers
usually deal with when working with the land. Therefore
interpretations must focus more on interpreting the
multifactor site and mapping unit characteristics and less
on just the soil pedon. Expected individual, cumulative,
on-site, and off-site effects of inputs on outputs and soil
properties need to be documented.

VI. SUMMARY

Task Force members believe that the time is quickly
approaching when major changes will take place in the Soil
Survey Program. Updating and perhaps consolidating older
surveys and assisting users of our products should take
precedence. Before we enter this new era, however, we must
have a clear picture of who our dominant users are and what
are their needs. Past and present soil survey products are
used, but future needs are changing and we must adapt.

With new and improving information management technology,
NCSS cooperators should be able to prepare information with
stated levels of reliability that is commensurate with user
needs and comprehension. Developing new ways of
communicating our knowledge to meet individual user needs is
a major challenge for the future. A more limited approach
does not set our goals high enough to meet tomorrows needs.

The creation of a basic product supplemented with special
reports appears to be one method of keeping technical
information current for the users. Information on
reliability of soil survey products needs to be gathered and
presented in useable formats. User groups appear to want
specifics about acburacy, precision, and probability of ',
finding the.described conditions. The use of special
methods and analytical tools will not only help meet the
users needs, but will help create a more precise and
accurate product. More detailed recommendations have been
incorporated in the Task Force Report.

The survey was originally designed to serve agricultural
purposes. Little attention was given to alternate users.
The information presented in the surveys has been generic in
nature and often outdated because completed reports were not
revised in a timely manner. Times have now changed and we
have identified a multitude of users both intense and
casual. Many more people will be relying on the expertise
of soil scientists. The soil survey needs to expand its
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reliability in making interpretations for non-agricultural
uses.

If the survey continues to publish soil interpretation
tables that are dated or map units that are too vague, many
users will cease to use it. If their need is great enough a
user may try to get technical help, but, to expedite a job
they employ their own people to do the mapping~and make
interpretations. At the same time they will be asking their
Congressman why they have to pay for information they can't
use and help they can't get in a timely manner.

Soil survey is at a crossroads, the federal budget is
getting tighter and tighter, the survey will be getting more
and more pressure to "justify its existence." The
justification can be made by listening to the users of today
who will be the backers of tomorrow. L-et's continually
evaluate the survey and ask the question; what can we do to
improve this product for our consumers, the taxpayers of
this country?

VII. RECOMMENDATIONS

ACTION ITEM SECTION RECOMMENDATION

EDUCATION
Soil Scientist II Teach soil scientists the ’

techniques of providing support
services. This is in recognition
of the multiple roles many soil
scientists have in providing
management support services,
soil interpretations, and soil
inventory. Support services
require a special set of skills
from a soil scientist.

II Require soil scientists to have
several college credit hours or
their equivalent in business
management to foster an
understanding of how managers
operate. Most soil scientists
will work for managers or they
may have their own business.
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ACTION ITEM SECTION RECOMME&DATION

EDUCATION
Users

II

III

II, III

II, v

II, v

II, v

II, v

Require soil scientists to have
several college credit hours or
their equivalent in allied
natural resource areas to foster
an understanding of how other
disciplines operate. soil
scientists must be able to work
within an interdisciplinary
environment.

Need more emphasis on enhancing
soil scientist skills in mapping
landscape attributes.

Have soil scientists receive
training in other disciplines,
e.g., botany, forest management,
agronomy, land use planning,
hydrology, etc.

Develop techniques to keep the
misuse of soils data to a
minimum. Some users seem to be
more prone to misapply soil
survey data than others. These
groups should be targeted for
assistance.

Provide a way for users to
become better informed about
soils by designing courses that
could be incorporated into
evening class offerings by
colleges and universities.
Emphasize how data is
gathered and how this data can
be used including knowing when
to call on qualified personnel
for on-site investigations or
more detailed soil maps.

Communicate to the users how the
survey was made and how it is to
be used.
Develop and desseminate displays
to libraries and other public
places that will help casual
users become aware of soils and
obtain more information.
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ACTION ITEM SECTION RECOMMENDATION

V

II, v

Provide user services groups and
telephone "hot lines" to provide
user support.

EDUCATION
Educators

SURVEY DESIGN
IV

III

III

II, III,
V

Develop a set of short
educational packages on soils
that are tailored for inter-
disciplinary use with existing
course materials. Target
classes that should consider the
role soils play within the
subject field.

Define.user  needs before a soil
survey is started, along with
anticipated relationships
between soil properties and
interpretations or management
information for the user.

Expand the use of soil phasing
concepts and criteria to include
the more subtle physiographic
features which affect
interpretations and use in
specific areas.

Put more emphasis on inter-
disciplinary and user
involvement to promote the
integration of pedology
with other sciences such as
geomorphology, stratigraphy,
physical geography, ecology,
biology, hydrology, climatology.

Map scale should be one that is
suited to user needs, but not a
scale that implies greater
accuracy than actually exists.
With advent of GIS, published
scale is becoming less
important. However, the scale
used for mapping must be commen-
surate with the amount of detail
being mapped, which in turn must
be in accordance with ident-
ified user needs.
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ACTION ITEM SECTION RECOMMENDATION

DATA
Acquisition III

III

III

MAPS
Making III, v

III

V
*.

Need to place more emphasis on
acquiring data about conditions
below the presently defined
control sections of 'soil pedons.
For example, depth to water-
table, soil water character-
istics, bedrock, and contrasting
materials in accordance with
their effects on use and
management.

Provide more data about temporal
surface soil properties such as
crusting, rupture resistance,
permeability, and bulk density.

Acquire more information about
landscape attributes which
include, but are not limited to,
ldndform, landscape position and
shape, surface stratigraphy
(geologic formation), vegetation
(especially in forested and
grassland areas), and
water/hydrologic features.

Use the best available imagery
and reference points to locating
positions on base maps.

Use new technologies (automated
cartography and GIS) to improve
the map compilation process.

Evaluate old maps for quality
and accuracy, upgrade where *
needed before digitizing for GIS
input. GIS is coming fast to
all levels of government and
industry. Soil maps need to be
high quality, and compiled on
stable base materials at a
suitable scale so the data can
be digitized for GIS input.

I II
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MAPS
Display

SECTION

II

V

V

CORRELATION
III

III

III

*.

III
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RECOMMENDATION

Implement the technology and
procedures for rapid generation
of custom made soil attribute
and interpretive maps to meet
'managerial needs for
information.

Show the date of the imagery
that was used to make the soil
map in order to provide the user
with a reference.

Improve quality of reproduced
orthophotoquads used in soil
survey reports.

Insist that soil correlation
carefully includes use and
management in addition to Soil
Taxonomy in the decision making
process.

Expand soil phasing criteria to
include physiographic (land-
scape) features (including
vegetation in areas yith natural
vegetative communities).

Create a better balance in
quality assurance/quality
control between meeting user
needs and documenting taxonomic
placement of soils. If needed,
revise soil taxonomy to change
soil differentia limits that are
important to ecology and
management.

Require participation from other
related disciplines and users
for field reviews. This might
be accomplished by holding two
kinds of reviews (task force is
not in agreement on this); one
oriented toward users, and the
other orientedtoward those
interested in more technical
aspects of soil survey.
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ANALYTICAL TOOLS
IV

IV

II, III,
IV

IV

IV

Become more automated to
strengthen our capability
to manage and update resource
information.

Use Geographic Information
Systemsfor spatial data
storage, display, and
manipulation.

Interface soil survey data with
models, GIS, and other high tech
applications to digitize maps
and create outputs.

Develop and use expert systems
to create an organizational
memory for soil management
interpretations.

Develop GIS user groups for the
purposes of establishing
standards and sharing digitized
information.

In support of these analytical tools, it
is recommended to:

IV Increase the use of remote
sensing to support the
collection of field data and
mapping.

IV Purchase appropriate high tech
equipment such as ground
penetrating radar, seismographs,
resistivity meters, etc.

IV Use portable global positioning
systems (GPS) to accurately and
automatically locate geographic
features. Data can be elec-
tronically transferred to GIS
data bases.

IV Use portable electronic data
recorders and analyzers.

IV Develop and use field test kits
for permeability, pesticide sen-
sitivity, radon, nutrients, etc.
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REPORTS
Interpretations III

III

III

111,v

III, IV,
V

Use a narrow range of properties
for making management
interpretations.

Create special interpretations
for specific uses and users.
More interpretations should be
geared toward the map unit and
the landscape.

The soil survey report should
address management concerns
through phases of soil taxa.

DO a better job of describing
and using the map unit concept
with less emphasis on individual
soil pedons and more on the
polypedon and soil landscape.
Document map unit design
criteria in soil survey reports.
Clearly communicate that
landforms are being mapped.

Increase the use of soil
scientists in non-traditional
roles. A professional soil
scientist trained in extension
techniques can best present up-
to-date soil survey information
to the user. A local soil
scientist performing technical
soil services can provide site
specific data, make special
studies, and hold workshops on
ways to use soils information.
The most efficient method of
presenting current information
in areas with older surveys may
also be through a professional
soil scientist.
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ACTION ITEM SECTION RECOMMENDATION

V Expand the use of technical
supplements and technical
reports specific to the survey
area. This could include
woodland site index information,
soil potentials, crop yield
studies, etc. This can be a
very effective method of
providing up-to-date interpret-
ations in survey areas with out-
of-date technical sections in
reports.

V

V

V

Develop the capability to update
and expand'interpretive data
quickly and accurately in older
survey areas; soil survey
reports should be dynamic rather
than static.

Separate portions of the soil
survey report. This will make
it easier to serve major user
groups, and to update
information cost effectively.
Perhaps a basic report of maps,
map unit descriptions, and
basic interpretations or
features, then a technical
document of taxonomic
descriptions, laboratory
data, detailed interpretations,
reliability statistics, etc. Or
perhaps a basic report with a
separate document for interpret-
ations which can be updated on a
periodic basis.

Create special soil survey
interpretation documents that
will serve the projected
W8specia101 and/or q'minorO1 users.
Minor users could receive
information from special
supplements or directly
from the soil scientist. A
major complaint of many
users I'... there is too much
information."
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REPORTS
Data

RESEARCH

V

V

V

II

II

II

III

III

IV

IV

Initiate a fee schedule for
specially prepared data
and supplemental reports.

Communicate the accuracy and
precision to others. Me need to
do a better job of'communicating
to users how to use our maps,
and on the limitations of
extrapolation beyond the
original prepared map scale.

The usable scales and the scale
at which the map was made should
be explained to the user.

Make data available to users in
ways that will allow easy
reformating to meet new needs.

Develop ways to ensure fast
access to existing inventory
data.

Basic soil survey data needs to
be available for soil scientists
and researchers to use in making
their own interpretations.

Integrate data bases, for soil,
climate, vegetation, and
landscapes as needed.

Through research and special
studies, provide better
documentation about soil
behavior.

Develop ways to use GIS and
remote sensing technologies to
improve existing soil surveys.

Develop expert systems that will
capture the best thinking and
knowledge about soil processes
and their effects on ecosystems
and human activities.

11 b
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ACTION ITEM SECTION RECOMMENDATION

IV Pursue the human side of using
soils knowledge to gain insight
into reasons why people do or do
not use soils information.

II, IV Study the logic structure about
soils to find ways of
efficiently building data bases
and producing needed user
products.
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MODEL COOPERATIVE SOIL SURVEY(S) FOR AREAS WITH
FOREST SERVICE, BUREAU OF LAND MANAGEMENT, AND PRIVATE LANDS

i%.cutive  Su~kwry

The task force assignment was to select a soil survey with important
acreage of private land and lands controlled by the Bureau of Land
Management and by the Forest Service. This survey would receive
assistance from national fund sources to provide a management structure to
make the survey as applicable as possible to the needs of the Bureau of
Land Management and the Forest Service as well as meeting the needs of the
Soil Conservation Service for private lands. Additionally, assistance
would be provided for technical innovations designed to improve the rate
and/or quality of mapping or the utility and range of interpretations.

Eight western states submitted proposals. They range from strongly
management oriented to technically innovative; all seem well developed. .A
selection was not made because it seemed better done by senior management.

Three issues arose: (1) whether assistance to the states should be
managed through the West Technical Center or the National Soil Survey
Center; (2) whether support for mainly technical innovations should be
separated from management aspects; and (3) whether to broaden the approach
to include surveys primarily directed to private land.

The recommendations propose execution of the charge through establishment
of a temporary inter-organization committee to select the survey(s) and
establish the management structure for providing assistance.
Additionally, it is recoassended  that the regional committees  of the
National Cooperative Soil Survey be asked to consider on a national basis
a strategy for model surveys in areas of private ownership as well as
mixed public and private ownership.

C. R.
J. R.
C. 8.
R. B.
B. D.
G. J.

Adams, SCS, Phoenix, AZ
Culver, SCS, Lincoln, NE
Coudey, Forest Service, San Francisco, CA
Grossman (Chairman), SCS, Lincoln, N E
Hudson, SCS, Lincoln, NE
titshan, SCS, Portland. OR

R. Miles, SCS, Portland, OR
W. P. Volk, BI8, Billings, MT

“The long-range objective of this conxnittee  will be to locate an SCS state
office with a soil survey area that includes United States Forest Services
lands, Bureau of Land Management lands , and private agricultural lands,
which is in need of an update. They would then work with the SCS state
office to get an agreement from the agencies involved to cooperate in the
survey and to assist the SCS state office in developing a memorandum of
understanding for the survey which will detail the work needed to produce
a model soil survey where we can do some of the innovative things we have
been discussing for the last several years. This survey is to serve as a
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model for other soil surveys of the future. Things to be considered
include : developing the soil survey legend on an MLRA or natural
landscape basis; developing soil-landscape units (mapping unit concepts);
gathering transect data sufficient to ~document the composition of the
mapping units; provide statements on the reliability of the
interpretations; incorporate new methods of soil investigations that are
more cost effective and provide better data; include any additional
investigations needed to supply the information needed in a new generation
of soil survey; have the maps developed in a digitized format; and produce
a modem published soil survey under the management concepts of a soil
survey project.”

-Submitted

States with appreciable Forest Service (FS) and Bureau of Land Management
(BLM) lands were asked to submit proposals. Eight states responded. The
proposals were very well prepared. No attempt was made to limit the
proposals to the charge which stipulated updated surveys. The proposals
contain managerial and technical innovations in different mixes. Some are
strongly managerial and others strongly technological.

Summaries follow prepared by the chairman. These summaries  do not do
complete justice to the proposals.

w. --Graham County. MUA’s  D39, D40, and D41. Start in 1992. The
area encompasses state lands and the agricultural experiment station would
be a cooperator. Includes a large range in parent materials and in
moisture and temperature regimes. Lend use includes irrigated intensive
crops, range, timber, and recreation. A wilderness area is encompassed.
The survey is .considered  an excellent opportunity to re-establish  FS-SCS
cooperative activities. The survey would be applicable to surrounding
areas.

Cal.-Humboldt-Del  Norte survey area. MLRA’s 4 and 5. Complex
area geologically and geomorphically. Mining, grazing, irrigated crops,
recreation, wood products, and urban. The National Park Service and the
California Department of Parks and Recreation would be involved. Timber
companies are interested in environmental aspects of the soil survey
inventory. The soil survey office is at Humboldt State University with
good computer and natural sciences support. Technological innovation
would center on image processing in premapping and use of geomorphology
and stratigraphy to assist in making predictions about control of soil
erosion and sediment movement related to timber harvest.

Colorado.-Red  Feather Area. Mostly within HLRA 48A with some 48B and
49. Initiate in 1990. 85 percent mountains. Interpretations for
recreation activities *re very important. BlH is concerned with a
landscape analysis approach and Forest Service wants a special study of
soil landscapes and plant associations by photogrsmitry. Urban
development in a checkerboard pattern. Rawah wilderness area occurs in
the  survey .

W.--Separate proposals are made for the Clearwater area and for Boise
County. The Clearwater area includes MLRA B9 and E43. Very varied

/ a(
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parent material and temperature and moisture regimes. Uses include
dryland cropping through range and timber production plus recreation and
urban uses. The information would be applicable to the Kooskai soil
survey which needs an update shortly. The University of Idaho would
cooperate. The Potlatch  Timber Company is a major private owner and may
provide digitizing support. The survey is of interest to the Nez Perce
Indian tribe and to the Bureau of Indian Affairs.

MLRA’s 810 and E43 are represented in Boise County. Parent material and
moisture and temperature regimes are complex . Very diverse uses as with
more emphasis than in the Clearwater area on urban interpretations.
Adjacent counties have completed soil surveys, some of which need updating
shortly. Land users for both the Clearwater and Boise areas have
expressed interest in the Rl/R4 sediment prediction model developed by the
Forest Service in Boise. The Forest Service would like to have the
information collected for the’model as part of the soil surveys.

Montana. -Beaverhead County. FURA’s  43 and 44 are represented.
Elevations 4,COO-9,000  feet. Diverse parent materials with a wide range
of temperature and moisture regiwa. landuse includes forest, range,
dryland, irrigation farming, mining, and urban uses. BLM and the Forest
Service have soil scientists in the area. SCS plans to staff in 1992.
The area would provide an opportunity to evaluate the soil landscape
analysis project (SLAP), and provide ground truth for the BIH digitizing
e f f o r t . The Montana Reparian  Association is collecting information in
Beaverhead County as part of a statewide description of reparian
vegetation. The Remote Automated Weather Stations CRAWS) would be
incorporated in the survey program. The mapping would be on Ortho black
and white, enhanced with CIR to eliminate the compilation process.

New M&.---eddy County. MLRA’a  27, 39, 42. and 70. Large range of
sedimentary rocks and unconsolidated materials. Expected cooperators
besides the FS and B,” include the Department of Energy, the National Park
Service, and the New Mexico State Agricultural Experiment Station. The
Department of Energy has a nuclear waste pilot program in the county and
Carlabad  Caverns occur in the county. The Forest Service would like to
use the survey to re-establish cooperative relationehips  with the SCS.
Land use includes irrigated crops, range, mining, recreation, and urban
applications.
The survey is applicable to Lea end Otereo Counties which is scheduled for
updating and possibly to counties in Texas.

W.-Curry County. (Note that this county is adjacent to the proposal
from California.) MLRA’s Al, A4, and AS. The diverse parent materials
including serpentine; a wide range of temperature and moisture regimes
occur. Mass wasting is cormnon. Geomorphic surfaces are complex.
Parson’s work has been carried on by Reckendorf. There is a question of
terrace correlation with California. Mapping would range from Order 2
through ~4. The survey has been started with 150.000 acres completed. It
will be completed in 1995. BlJl soil scientists are participants. The
Forest Service provides specialist assistance for interpretations.
Recreation versus forestry is a major land use question. Water quality i s
a concern because of fragile estuaries and anadromous  fisheries.
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U.&b.--Duchesne and Emery Counties. The Bureau of Indian Affairs is
involved in addition to the FS. BIM. and Utah State University. The
proposal emphasizes remote sensing.to  improve the quality and speed of
mapping. A SPOT satellite transparency would be obtained for a portion of
the survey area. Parts of the SPOT transparency would be digitized and
adjusted to scale electronically. Video imagery would be flow” at low
elevations for the digitized parts of the SPOT imagery. Utah State has
the equipment which is compatible with major geographic information
systems. The imagery would be obtained three times through the growing
SSSSO". This video imagery can be converted into computer compatible
formats for use with personal computers. The relationship between the
video imagery and ground surface conditions would be evaluated for the
selected areas of the SPOT satellite transparency. The field evaluation
at least in part probably would be in the Price River Experimental
Watershed.

point 1:
The proposals need to be acted upon in a reasonable length of time or they
become moot. The surveys will be completed whether part of a model soil
survey effort or not. Further, we should not cut the issue too fine. We
need to change what we are doing ; and in order to learn and to have such
change, we need concentration of funds and an effort in a few soil
surveys. This of necessity means less funds for other surveys. It
complicates management because technological and managerial promise become
larger considerations. Finally, the need of first priority given the
charge is to apply increased management inputs to present technology.

P o i n t :
T. L. Parham  (New Mexico) with additions by D. L. Richmond (Arizona) has
addressed the structure for execution. The statement in slightly altered
form follows:

1. “Establish the commitment  between the major agencies (SCS.  BIH, USFS,
e t c . )  a t  the  Nat i ona l  l eve l  . . . .”

2. “Establish a joint task force of agency leaders at the national level
. . . [to] establish the working guidelines , review the HOU [Memorandum of
Understanding] and resolve any differences in revisions and/or changes the
state task force cannot resolve.”

3. “Establish a joint task force of agency leaders at the state level.
Their responsibility would be to recommend working guidelines to the
National task force, review the HOU, and to assure that the guidelines are
carried out. At the start of the survey, the state task force should meet
with the field soil scientists to review the task at hand, the
responsibilities, and the guidelines . . . . Among the activities
monitored are the following:

- Identify who and what agency would provide the interdisciplinary
assistance (range, woodland, crops, recreation, engineering, etc.).

- Establish the procedure for requesting/obtaining assistance between
agencies.



- Establish a procedure for maintaining quality control. T h i s  w o u l d I
parallel current NCSS standards but is needed to specify
r e s p o n s i b i l i t i e s ..

- Establ ish  commitments  to  part ic ipate  in  reviews,  so i l  ser ies
development ,  SCS-SOI- preparation, interpretation development, and
manuscript preparation and review. Al l  these  act iv i t ies  should  be
addressed in the MOU.

- Review and evaluate the imagery status and other essentials needed to
conduct the work. This would include arrangements to have everything
“on hand” when the soil survey crew arrives and is ready to start.

- Involve the National soil/range team at the beginning of the survey
in order to get the soil survey project members off on a consistent
basis .”

4. “Provide training to field staff related to any new or unique
measurements needed to gather data for new generation soil surveys.”

5. “The National Soil Survey Laboratory (NSSL) should be involved in the
in i t i a l  p l ann ing  s t age s . Obtain a commitment  from NSSL to assist in soil
moisture/temperature study by providing recording instruments to the
extent  poss ible . A soil sampling plan would be needed in the early stages
so the data would be available at publication time.”

-3:
The activities covered by the charge are of two types: One kind of
activity concerns the management of soil surveys for land areas of mixed
ownership. This management is complicated because federal agencies have
legitimate differences in what they need from soil surveys. The other
kind of activity is concerned with technological innovation in soil
mapping and/or the delivery of information.

The technological innovation portions of the proposals could be grouped
t o g e t h e r  a n d  a selection made of a set of activities in different soil
surveys to be funded by the National Soil Survey Office. The selection
could be made on the basis of perceived needs for technological innovation
in the National Cooperative Soil Survey as a whole, whether pertaining to
areas of mixed ownership or private ownership. The management of soil
surveys where technical innovations were introduced might or might not be
structured to meet the requirements sketched in Point 2.
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In other words, one could either couple or decouple the management
innovation and the technical innovation. An advantage of decoupling is

I
that strong management programs could be utilized to explore management
innovat ions. This could be combined with the selection regionally o f
potential worthwhile technical explorations. A committee member expressed I
the strong conviction that support for management and technical
innovations should be for the same soil survey. I
If technological innovation and management development were separated,
then perhaps the pool of proposals for technological innovations would be
i n c r e a s e d .  F i n a l l y , the question may be raised whether proposals for I

I
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technological innovation should be considered on a national basis and not
restricted to surveys of mixed ownership.

point 4:
It would seem advisable to have assistance for model soil surveys from
regional and national units in the SCS managed by a single office. The
matter is complicated by the recent changes in organization in the Federal
Soil Survey and lack of precedences. The Soil Staff df the West National
Technical Center has broad interraction with the states concerned and with
the cooperating federal agencies. On the other hand, most operational
aspects of technical management are assigned to the Quality Assurance
Staff of the National Soil Survey Center. The division might be that the
West Soil Staff would be responsible overall for the interractions with
the states and, if the proposal in Point 2 were accepted, furnish a member
to the joint task force of agency leaders at the national level. On the
other hand, the West Soil Staff would delegate the’ responsibility for the
technical aspects of management that pertain to the quality assurance
program to the National Soil Survey Center. Alternatively, the overall
management responsibility could be by the National Soil Survey Center with
delegation of the responsibilities not handled ordinarily by the Center-to
the Soils Staff of the West National Technical Service Center.

1. Change the name of the task force from “A Model Cooperative Soil,
Survey” to ‘Model Cooperative Soil Survey(s) for Areas with Forest
Service, Bureau of Land Management, and Private Lands.” This has been
done.

2. The National soil Survey Office should establish the money to be
allotted for execution. If no money is available for FY 90, then
recommendation 3 would be moot but recommendations 4 and 5 could be
carried forward. It would be advisable to sponsor at least two soil
surveys in order to increase the change of a successful completion and
also to have some competition. The allocation should defray the expenses
of the national and state advisory committees  as these are outlined under
Point 2 of the Discussion section. Considerable extra travel by regional
and national offices would need to be budgeted.

3 . Soil Conservation Service, Forest Service, and Bureau of Land
Management national staff should establish a temporary committee to (1)
select the proposals to fund , and (2) establish the management structure
to provide assistance to the states as requested. The structure given
under Point 2 of the Discussion section should be considered. The
national staff committee then would be disbanded. The temporary committee
should include representatives of the three agencies and persons from the
National Soil Survey Center, the West Interpretations Staff, and a”
experiment station. The last should be selected by the West Regional
Conference.

4. The proposal under Point 2 of the Discussion section on the structure
of the management of soil surveys of areas of mixed ownership should be
considered for adoption independent of whether national funds are
committed for model soil surveys.
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5. The task force recognizes that the charge is part of a larger issue
of using the strategy of concentration of effort to promote and support
managerial-technological change. Further, it is accepted that the subject
has national application, is not limited to areas of mixed public and
private ownership. and should pertain to intra-state fund sources as well
as to national fund sources. Lastly, with the hypothetical once over for
cropland at hand, it would seem that the time is appropriate to explore
variable input soil survey.

With this in mind, the steering committee is requested to ask the regional
committees to explore the development of a national program that would
encompass the charge of the present task force but be conceived more
broadly as has been sketched and would, if implemented, lead continuously
to a few soil surveys for which the expenditure of money per acre would
exceed the median markedly.

6. The present task force should be disbanded upon acceptance of the
completed report.
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EXECUTIVJ?  SUMMARY

In order for soil survey to be effective it must be broad in scope, dynamic, and above all

respcnsive  to the needs of users. An effective soil survey delivery system must focus on

three components: human interaction (field soil scientist); print media or text focused at

the intended user; and electronic/interactive technology. Greater emphasis on the human

component, modification of the existing text format, and greater accessibility to up-to-date

computer databases will increase utilization of soil survey information. This report, a

collaborative effort of task force committee members and conference participants proposes

the following recommendations to improve soil survey delivery systems:

1) The National Cooperative Soil Survey (NC%) should actively promote the establishment

of resource soil scientists at the local or regional level and should improve communication,

interaction, and cooperation with these professional soil scientists.

2) The soil survey report format should be modified to a two volume document. Technical

data and maps should be published in one volume and interpretations published in a

second volume. This format would facilitate periodic revision and updating of soil survey

interpretations. More technical data should be published in soil survey reports and use of

more graphic elements such as photographs, illustrations, and graphs is recommended. The

NCSS should assist state and local agencies in the development of supplementary soil

survey publications for non-technically trained users.

3) The NCSS should take the lead in promoting use and development of electronic-

interactive technology. Existing and potential users, databases, and software must be

identified. The NCSS should encourage the development and use of new software, and

provide leadership in quality control/assurance and field validation.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



_

=

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

141

Adequacy of Soil Survey Delivery Systems

The key feature of soil survey in the United States is the resource inventory conducted by

cooperative agencies of the National Cooperative Soil Survey (NCSS)(Brown  and Miller,

1989). Soil surveys contribute to our knowledge about soils and provide us with the basis

for applying to specific tracts of land, what has been learned about those soils through

research and experience (Kellogg, 1966). The ultimate objective of soil survey is the

improvement of citizens knowledge of the soil landscape, so that land use decisions will be

based as much as possible on factual information (Brown, 1988). How effectively citizens

make use of soil survey information depends, in part, on how we communicate or deliver

the wealth of information contained in a soil survey. The NCSS has a responsibility not

only to develop, update, and improve the soil survey resource database but must also utilize

delivery systems that~ facilitate widespread use of soil survey information. To be effective,

soil survey delivery systems must focus on several important interrelated components:

human interaction; printed media or text; and electronic/interactive (computer) technology.

Human Interaction

For soil genesis, soil geography, soil classification, and soil interpretations to be relevant

to the needs of users, soil survey must be broad in scope, dynamic, and above all,

responsive to users needs (Brown and Miller, 1989). What is needed, in part, to meet the

needs of land users for soils information is human interaction with an information delivery

system (Brown , 1988). Even after a soil survey is completed, there continues to be a need

for trained, experienced, field soil scientists to reexamine, update, and interpret soils in the

field. Providing soil survey information to users will be carried out best when and where
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such people are available to interact directly with users. Experienced field soil scientists,

especially those directly involved in producing the soil survey report, offer clients what few

others can. They can provide an understanding of the three-dimensional soil landscape in

a region, including the variability of that landscape, knowledge of the value and limitations

of the published soil survey, knowledge picked up incidently as the survey progressed but

not<included in the published report, and skills and experience to carry out specialized on-

site activities (Brown, 1988). To a limited extent, Extension specialists, with responsibilities

related to soil survey and land use, contribute to this effort. However, extension specialists

typically have statewide responsibilities and rarely have the funding or personnel necessary

to operate ‘at the local level. At the local level, the professional soil scientist who fills such

a role may be in either the public or private sector. The NC.% should encourage

establishment of county- or regionally-based resource soil scientist positions and work

cooperatively with state agencies and legislators to fund state programs to maintain and

expand soil databases and interpretations. In Illinois, for example, several metropolitan

counties currently employ field soil scientists who conduct on-site investigations and high

intensity soil mapping and assist ‘other county and community agencies with soil

interpretations. In addition, consulting firms in engineering and planning currently employ

field soil scientists, who aided by soil surveys, conduct on-site investigations for a number

of land uses. Examples like this can be found in many states. The key will be how the

NCSS can make the “case” for a continuing maintenance and update phase which provides

feedback between these professionals and the database. The NCSS should also maintain

contact and interaction with soil scientists that employed by agencies that are not

traditionally NCSS cooperators.

,31
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Printed Media [Text) - Soil Survev Renorts

The published soil survey in its present format is a useful document and will continue as

an important means of distributing soils information to technically competent users. A

reevaluation of soil survey publications (Stout, 1981; Holland, 1981; Arnold, 1982a,  1982b)

however has suggested possible changes in both content and format. Well-prepared maps

and soil descriptions should be useful for many years. The soil interpretations, however,

depend on the current state of the art and are subject to change or modification. Some

users have suggested that two separate volumes be published, one of technical material

including maps, and one of interpretations. This would allow the interpretations to be

updated periodically. Stout (1981) noted several respondents to a questionnaire in the

midwest region supported separate publications for technical data and interpretations.

Arnold (1982) noted that the feasibility of publishing the soil survey in two volumes, one

bound (technical material and soil maps) and on unbound as a loose-leaf type (soil

interpretations) warranted further study.

Technically competent users have suggested that more data and technical information be

included in soil survey reports.

Modern soil surveys include detailed soil maps, soil descriptions, soil properties, and various

soil interpretations prepared for specific uses. This information can be used for a variety

of applications, including soil management for agricultural and forest production, wildlife

management, land assessment, planning and zoning, engineering, urban development, and

soil erosion and water pollution control. The soil survey report, utilizing a standardized

format is commonly a large technical document with much information. As a consequence
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of this rigid format, an soil survey report for an urban county contains the same content

and audience orientation as a report for a rural county. It may not be appropriate, cost

effective, and useful to provide soil interpretations for crops, pasture, and woodland

management and productivity in a soil survey of a county that is predominately urban.

Oschwald (1975) noted that audience identification and preparation of reports for specific

rather than general audiences could improve survey utilization. Part of a long term

maintenance and update program should be to package the information in a manner

targeted for specific users.

In its current format, parts of the document are too technical for users who do not speak

or understand the language of soil science. .Graphic elements such as illustrations, graphs,

and tables can be used to supplement text. Oschwald (1975) has suggested that due to its

technical format, soil scientists may represent the predominant users of soil survey

information. Nontechnical terms should be used whenever possible if soil surveys are to be

effective communication channels for nonsoil science audiences. Soil survey reports by

their very nature are technical publications and it is neither desirable or possible to express

all soils survey information in nontechnical language. Communication of technical soil

survey information to target audiences can be aided through resource soil scientist and soil

survey extension activities, i.e., the human interaction component. Interpersonal

communication with target audiences provides extension specialists and/or field soil

scientists with an opportunity to evaluate needs and suggest communication channels that

are complimentary to the soil survey.
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The manner in which information is presented in a soil survey may play a big part in its

utilization. Presenting data in tabular form is appropriate for technically competent users

but simple interpretive maps might be more appropriate and useful for general audiences.

However, manually prepared interpretive maps can be costly. They require users to locate

parcels of land, draw the parcel boundary, find some soil property or interpretation

corresponding to the map units included in the parcel, transfer these properties or

interpretations in each map unit, and shade or color them according to predefined attribute

classes (Rdbert and Anderson, 1987).

An excellent example of a document incorporating innovative format and content for soil

survey information was prepared by the Soil Conservation Service (SCS) for the Hennepin,

Minnesota Conservation District (Kennedy and Lueth, 1976). The document, sporting a

colored cover, contains numerous colored landscape photos with captions that identify

appropriate urban land use. Colored block diagrams with overlays illustrate soil landscape

relationships and soil profile illustrations identify dominant soil morphological

‘characteristics. Colored interpretive maps are utilized to identify parent materials and slope

classes.

McCollum (1986) has suggested that changing the title from Soil Survey of . . . to Soil

Resource Inventory of... and using colored photos on the covers of soil surveys, as has

been done with a few reports in several states, might stimulate more use of the survey. We

live in an age when style is perceived to be as important as substance. The soil surveys

major strength is its substance; perhaps the style can be improved to make it more

appealing. Respondents to a questionnaire sent to the northeast region (Holland, 1981)
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overwhelmingly supported use of multicolored graphics. Stout (1981) noted that every soil

survey should have a picture cover and respondents from the northeast region supported

colored photographs on the cover and possibly inside the report (Holland, 1981).

&cto’ trr010

The current advances and developments in electronic transfer of information will make it

easier for soil survey to remain current. The existing hard-copy format of soil surveys

makes them difficult to update or to expand, as with addition of soil interpretations. Soil

survey has joined the technology transfer age of the computer, however, public knowledge

of computer databases, their capabilities, and use is limited. Making soil survey information

more accessible by computer may dramatically increase its utilization and application by

non-technical users. We must make a concerted effort to identify to users existing

databases, both public and private, and to promote both the development of new software

and use of existing software. A number of computer-based systems are available. Space

does not permit a thorough listing of existing soil survey related software,

examples are described below to illustrate the range of computer-based

information systems.

but several

soil survey

The State Soil Survey Database (SSSD) is an in-house SCS computer ‘program that allows

all data in a state to be checked, corrected, and distributed to SCS field offices for use in

the Computer Assisted Management and Planning System (CAMPS) program. Soils

information in SSSD is the most current in any database, and in many states it includes

data that is not in the National SCS database. A system is needed for supplying SSSD data

to users other than SCS. This could be done by the State Soil Scientist providing data to
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a public or private vendor specializing in the duplication and sale of electronic data.

Arrangement could be made to provide data at no cost to cooperating agencies,

universities, libraries, and schools.

SCS soils information is stored, at the national level, on the Iowa State University

Computer at Ames, Iowa. The data is stored in 4 databases consisting of the Official Soil

Series Description, Soil Interpretation Records (SCS-SO&S),  Map Unit Use Files (SCS-

SOI-6), and Soil Classification Files. The data contains information on approximately 18,000

soil series and 210,000 map units. The Iowa State Computer is accessible to SCS personnel

directly. Other users can obtain the data on tape.

The U.S. Army Construction Engineering Research Laboratory (CERL) under a

cooperative agreement with SCS, has developed the Interactive Soils Information System

(ISIS), a public accessible database. The database is stored on computer operated by the

University of Illinois, Department of Urban and Regional Planning (Thompson et al.,

1987). The ISIS includes the following: Soils Information Retrieval System (SIRS); Line

Printer Soils Information Retrieval System (LPSIRS); Multiple Parameter Series Search

(MPSS); Map Unit Use File System (MUUFS)  and; Computer-Aided Land Evaluation

System (CALES). The database at Ames, and the State Soil Survey Databases are updated

daily, while the CERL database is only updated every six months.

The University of Minnesota has developed the Soil Survey Information System (SSIS)

(Robert and Anderson, 1987) a user-friendly and menu-driven soil geographic information

system that runs on IBM* PC and compatibles, The software, available through the

I
I
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Minnesota Cooperative Extension Service, is capable generating soil maps, acreage,

descriptions, properties, interpretations, and interpretive maps. Soil survey base map sheets

on mylar without aerial photo base are digitized using a high resolution scanner. The

number of Minnesota counties using SSIS grew from 2 to 30 from 1985 to 1989. Principal

uses of the system, based on a survey of Kandiyohi  County, Minnesota, were in decreasing

order, land appraisal, farm management, government and local programs, and education.

Main uses of the software by county departments were for land assessments; federal and

state conservation programs; and land use planning and zoning.

The U.S. Geological Survey’s EROS Data Center, in cooperation with the Bureau of Land

Management, Forest Service, and SCS (Horvath et al., 1987),  has developed a procedure

that uses spatial and tabular databases to generate elevation, slope, aspect, and spectral

map and tabular products . These data can be used to evaluate and describe mapping units

and provide valuable information to users of soil survey in resource planning and

management.

The electronic/interactive format lends itself to a discipline that is broad in scope, dynamic,

and responsive to the needs of users. Over time, more software will be developed by both

the public and private sectors that meet the specific needs of individual soil survey users.

With the availability and increasing abundance of these databases, it has become

increasingly apparent that a long-term coordinated program should be initiated, between

SCS, NCSS, ‘and the states, to maintain and update the soil survey databases on a state by

state basis.
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Summary and Conclusions

The ultimate objective of soil survey is the improvement of citizens knowledge of the soil

landscape, so that land use decisions will be based as much ‘as possible on factual

information. In order for it to be effective it must be broad in scope, dynamic and above

all responsive to the needs of users. An effective soil survey program must focus on three

components: human interaction; print media or text focused at the intended user; and

electronic/interactive technology. The NCSS should encourage the establishment of resource

soil scientists and work cooperatively with state agencies and legislators to fund state

programs to maintain and expand soil databases and interpretations. The published soil

survey in its present format is a useful document, however, publication of soil survey

reports in two volumes, a technical volume containing additional data and maps, and a

volume containing interpretations, which could be periodically updated, would be more

useful. Part of a long-term maintenance and update program should be to package the

information in a manner targeted for specific users. Current advances and developments

in electronic technology transfer of information is making it easier for soil survey to remain

current and up-to-date. As databases become more accessible, maintaining and updating

databases on a state by state basis will require that a coordinated program be initiated

between, SCS, NC%, and states. The NCSS should take the lead in identifying users of

electronic/interactive technology, existing databases, both public and private, promote the

development and use of existing software and provide some leadership in quality

control/assurance and field validation.

I 1’36
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MAJOR SOIL SURVEY ACCOMPLISHMENTS FOR FISCAL YEAR 1989

Dr. Richard W. Arnold, Director
Soil Survey Division

USDA-Soil Conservation Service

Project Soil Surveys
____________________~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-
Item 1989 Acres 1988 Acres % Inc.

Soil Survey Acres Mapped 45,200,OOO 44,578,OOO 2

Cropland  Acreage Mapped 26,300,OOO 21,100,000 20

Soil Survey Manuscripts 85 57 49
sent to GPO
Soil Surveys Published 70 72 -3

Project Soil Surveys 20
Digitized
____________________~~~~~__~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Assembled information on the strengths, weakness, and
additional needs in the soil information delivery system.

Coordinated erosion-related interpretations amoung states
and regions.

Assisted in assuring the correct use of soils information in
the Universal Soil Loss Equation (USLE), Water Erosion
Prediction Project (WEPP), and Computer Aided Management and
Planning System (CAMPS).

Provided staff specialists with soils expertise in
croplands, rangelands, woodlands, engineering, and urban
interpretations to assist states.

Provided the following software to states:
-Automated Pedon Description Program
-Soil Survey Schedule
-Soil Transect Module
-Soils-6 Module
-Soil Communication Network
-Modifications to the State Soil Survey Database
for use in CAMPS

) ‘.I /
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Increased analysis from the National Soil Survey Laboratory
' I

by.20 percent.

Completed the revision of the Soil Survey Manual I
(Agriculture Handbook No. 18).

Updated the Keys to Soil Taxonomy. I

Instituted a desk top publishing process for formatting soil
survey manuscripts which saves approximately $3,000 per
manuscript in publication costs.

I

Published the first color-cover soil survey report on
upgraded paper. I
Continued efforts on the State Soil Geographic Data Base
(STATSGO). A total of 39 states heve completed map
compilation and 22 of these states have been or are in the
process of being digitized.

I
Participated in the World Soils and Terrain Digital Database

I
(SOTER) initiative to assist in the development of an
automated data base of soils information for the world. A
general soil map with attribute data is being developed for I
a a-degree lattitude area spanning the U. S.-Canadian border
between Montana, Alberta, and Saskatchewan. .I
Incorporated the staff of Soil Management Support Services
(SMSS) as.part of the NHQ Soils Staff. I
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SOIL SURVEYS

lhe top priority for use of soil survey funds for FY-90 will be to ccuplete

the mapping of croplauds  for the 1985 Food Security Act. FSA fuuding for

states has been adjusted to reflect the anticipated needs to carplete this

aW@ng. Base funding for some states has also been adjusted to reflect,

khanges in program and staffing needs. Selected states have been allocated

funds to be used to cost.share digitizing of soil surveys. We urge all

states to develop a soils digitizing initiative in cooperation with a local

govemnent agency or untversity. Sans states are well underway with this

effort. We stress the need to continue efforts to increase mspping

production, especially in those states where FsAmapping  has been carpleted

and the primary emphasis  once again is project soil surveys and u@ates.

Continued efforts should be ar~ds at all levels to inprove  efficiency in map

fini,ahing,  nmnuscript  developnent,  and soil investigations.
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Soil Survey in Canada
w. Wayne Pettapiece*

Agriculture Canada, Ottawa

We always appreciate the invitation and opportunity to attend the NCSS
conference. It offers five days of in-depth discussions about soil
survey, present and future. As well it is a chance to renew
acquaintences and to make new contacts in areas of joint concern. We
have a few cooperative studies in the taxonomy but I would also like
to explore some possibilities of further cooperation in applications,
particularly degradation models.

Today I would like to briefly describe our core program, take a look
at current impacting issues and suggest what our future emphasis might
be.

The soil survey program can be discussed in terms of 6 programs.

Mapping: in a period of general reduction with federal
emphasizing small scale national coverage and provinces
farm level mapping.

Correlation:, still some effort in taxonomy but more in
standard methodology and particularly in the area of
electronic data management and exchange.

Applications: increased emphasis in the area of
interpretations with concerns on linking with other
kinds of data and other agencies - land evaluation.

Monitoring: a” emerging issue for us supported by the
present political stances on conservation and
sustainability. We are developing a National Soil
Conservation Program which includes predictive modelling
of soil degradation processes and methods for tracking
land use.

Can SIS/GIS: our soil information system is moving into
applications. Data management, standard products and
degitizing take the time but the GIS ability to link
with and support other agencies and programs is the
payoff part.

Cartography: has been strongly reoriented to support
electronic data input and management.

I would like to share with you some of the issues which are presently
impacting on our soil survey program.

Client responsiveness: this is a” accountability problem.
It is apparent that we have done a less than adequate
job of involving our users. We must be more proactive
and this will mea” some reorientation of approach.

. ..I2
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IPrivatization: there is close scrutiny of all aspects of

the public service as to private sector opportunity.
Also involved is discussion of the level of public
funded responsibility to support various sectors of the
country.
Federal-provincial realignment: this involves an evaluation

of roles and responsibilities in the documentation and
management of our natural resources. This could result
in the definition of complementary rather than sharing
roles and resulting reorientation on an agency basis.

More with less: this definitely puts pressure on agencies
and individuals. But it challenges the imagination and
forces us to critically evaluate our programs. It also
gives us an opportunity to get rid of historical baggage
which is no longer required.

The future will bring some changes in emphasis with two areas in
particular being stressed.

Applications: the need for responsiveness means that we
must be able to access and evaluate our soils data base
in a versatile and timely fashion. We must work in a
pluralistic world with other disciplines and agencies
and in a variety of media. Geographic Information
Systems will be absolutely necessary in this task which
will support planning and management at many different
levels .

Monitoring: this is basic to responsible resource
management. Sustainable development, which is a plank
in every political platform requires an audit function
of the environmental as well as fiscal resources and we
see a major shift in that direction. I~t wil l  l ikely
involve development of predictive modelling systems and
we look forward to collaborating more closely with US
people.

We are in apocalyptic times - a lot of change. It may be unsettling
but it is rife with possibilities as well. It is only when there is
change that we can influence the future. We appreciate the
initiatives (such as the Minnesota meetings) taken by the Americans,
and I look forward with real interest to the discussions this week.

Thank you.

*A/Head, Soil Inventory Section, Land Resource Research Centre,
Ottawa, Ontario. KlA OC6
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John E. Witty
NCSSConference

7/24-28189
Lincoln, NE

CONVENTIONS USED IN SOIL TAXONOMY

INTRODUCTION

Soon after Soil Taxonomy was published there was talk of
preparing a set of "Rules of Application". At that time I
was not in favor of developing a set of %ulesql; I believed
the time could be better spent in clarifying the criteria
already in Soil Taxonomy in order for the criteria to be
more uniformly understood and applied. No one ever followed
up on the original suggestion of writing a set of 81Rules of
Application".

During the last few years I have received several
suggestions that I write an article on "Conventions Used in
Soil Taxonomy**. So far I have not written an article but
this session is a response to those suggestions.

The major concern is interpreting what the numbers (or
criteria) really mean in Soil Taxonomv . For example, how do
we interpret the phrases "have a color value less than 3.5",
"have a duripan that has its upper boundary within 1 m of
the surface@', "have dominant chroma  of 2 or lessI*, and "the
major part 'of the horizon"?

IS THERE A NEED FOR SPECIAL RULES OR CONVENTIONS?

I like to think that I am relatively flexible but it seems
that I have not really changed my mind from nearly 15 years
ago. In other words I do not believe we should have a
separate set of conventions for use in Soil Taxonomy. If
we have a set of 'conventions" it should be the same
throughout the National Cooperative Soil Survey (NCSS)
program. We should be able to interpret a number or value
using the same conventions whether the number or value is
given on a lab data sheet, on an interpretation record, in
the Soil Survev Manual, or in S-y.

If the way a value is used does not follow the convention
then it seems the value should be adjusted so it follows the
convention rather than setting up special rules on how to
interpret the value. I searched through Soil Taxonomy and I
believe that all criteria can be adjusted so they would
conform to a simple set of conventions. In places where a
word or words, such as "dominant"  or "the major part", are
used rather than a value, these words can be changed to a
value. For example, if I prepared's *'rule" for interpreting
the meaning of "dominant" I would indicate that it meant
more than 50 percent. If that is what it means we might as
well use the phrase "more than 50 percent" rather than the
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word ~~dominant~~ which is not always interpreted
consistently.

WRAT ARE NCSS CONVENTIONS?

I doubt if we need to develop any new conventions but only
accept already established ones. Probably the most
important convention is to use values that imply a precision
that can be measured or reproduced repeatedly: or is
significant for the purpose in which the value is used. In
most cases, however, these can only be approximations. An
individual's lab technic or the quality of equipment affects
precision. The limits or yalues we use in Soil Taxonomy or
on interpretation records are subject to change as we learn
more about soils or improve our precision.

Another convention is that if we are comparing a value
against a standard value, they should be equal in terms of
units and significant digits. Zeros to the right of all
non-zero digits in standard values are considered to be
exact-and, therefore, are also considered to be significant
digits. If the value has more significant digits than the
standard, it should be rounded off before making the
comparison. The standard value may be a limit in $!&J_
Taxonomv, a class limit defined in the Soil Survev Manual,
or a class limit in one of the interpretation guides.

What other conventions should we have? Undoubtedly there
are many other conventions that could be listed but maybe
most of these could be covered under the statement "read the
instructions." If the instructions are not clear, rewrite
the instructions rather than preparing a set of rules
explaining the instructions.

PLANS FOR SOIL TAXONOMY

During the past two years we have been revising the keys to
subgroups to put them in a similar format as the keys to
orders, suborders, and great groups. The forth edition of
the "Keys to Soil Taxonomyll, which should'be  ready for
distribution in October or November, will be in the new
format.

Converting to the new format required numerous changes in
wording: mainly changing negatively worded statements to
positively worded statements. We also attempted to use
uniformity in wording of phrases where ever phrases meant
the same thing but were previously worded different.
Certain values were adjusted to provide uniformity and also
reflect the precision that we are able to accomplish. For
example, depth and thickness limits were given in terms of
either meters or centimeters; those given in terms of meters
were changed to centimeters. Also, since we do not report
color value in terms of tenths of units, where ever tenths
of units occurred, the class limits were reworded to reflect
limits in terms of whole numbers.

! LI 7
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There are still a lot of ambiguous statements in $&i.&
Tax no& including faulty punctuation etc. I plan to work
wit: an editor, hopefully one of the editors at the NSSC,
and thoroughly edit the %eys to Soil TaXOnQmy" during the
next two years. If we accomplish this the 1991 printing
(fifth edition) of the “Keys to Soil Taxonomy" will be
properly edited. I do not see a need to edit all of u
Taxongnry until we are ready to republish it.

CONCLUSIONS

There does not appear to be a need for a separate set of
conventions that apply only to Soil Taxonomy and that are
separate from Soil Taxonomy . Most of the problems that I am
aware of are the result of ambiguous statements and
interpreting what "less than" and "more than" means. Some
ambiguous statements can be corrected by an editor; others,
if we could write a convention for applying what we think
the statementmeans, we would have enough knowledge that we
could rewrite the statement so it would make sense. I
believe some words or phrases such as "dominantO' or "the
major part of" were meant to be ambiguous because the
significance of an exact limit was unknown or difficult to
measure. If standard conventions for rounding are used then
there would not be a problem in interpreting the meaning of
"less than" and "more than."
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NATIONAL COOPERATIVE SOIL SURVEY CONFERENCE
LINCOLN, NEBRASKA
JULY 24-28, 1989

BUREAU OF LAND MANAGEMENT REPORT

Colin W. Voigt
I. NUMBER OF ACRES SURVEYED FY 89

ALASKA: 0
ARIZONA: 514,000
CALIFORNIA: 137,500
COLORADO: 100,000
IDAHO: 381,000
MONTANA: 50,000
NEVADA: 1,596,OOO
NEW MEXICO: 257,000
OREGON: 235,000
UTAH: 230,000
WYOMING: 195,000
EASTERN STATES: 0

II. NUMBER OF ACRES TO BE SURVEYED
ALASKA: 0
ARIZONA: 657,700
CALIFORNIA: 185,000
COLORADO: 115,000
IDAHO: 381,000
MONTANA: 35,000
NEVADA: 1,800,OOO
NEW MEXICO: 350,000
OREGON: 300,000
UTAH: 200,000
WYOMING: 195,000
EASTERN STATES: 0

ORDER 3
ORDER 3
ORDER 3
ORDER 3
ORDER 3
ORDER 3
ORDER 3
ORDER 3
ORDER 3
ORDER 3

FY 90

ORDER 3
ORDER 3
ORDER 3
ORDER 3
ORDER 3
ORDER 3
ORDER 3
ORDER 3
ORDER 3
ORDER 3

III. SPECIFICS FOR THE FUTURE:
'.

1. WYOMING, MONTANA, IDAHO, AND UTAH FIELD OFFICES
HAVE ALL BEEN COORDINATING WITH SCS STATE OFFICES
TO INSURE THE SUCCESS OF THE ISCOM VI TOUR THIS
AUGUST.

2. NEW MEXICO, NEVADA, COLORADO, AND WYOMING HAVE AND
WILL CONTINUE TO SUPPORT MAJOR DATA AUTOMATION
INITITAVES FOCUSING ON DIGITIZING SOIL MAPS,
INTERPRETATION DISPLAY AND DATA MANIPULATION.

3. A MAJOR EFFORT WILL BE MADE IN ALL BLM OFFICES TO
ENHANCE OUR COOPERATIVE EFFORTS WITH REGARD TO NCSS
ACTIVITIES AND RESPONSIBILITIES.
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SOIL SURVEY ACTIVITIES IN MEXICO

Lewis A. Daniels, SCS Soil Scientist, Cuernavaca, Mexico

Aaencies and institutions that conduct soil survevs

Soil surveys in Mexico are conducted by the following
agencies and institutions: Secretariat of Programming and
Budget (SPP), National Institute of Statistics and
Geography (INEGI); Secretariat of Agriculture and Water
Resources (SARR): universities and private companies.

Soil surveys in INEGZ

INEGI has the responsibility for a nationwide geographic
inventory; a small scale soil survey is part of this
inventory. All of Mexico has been mapped at a scale of
1:250,000 using the FAO-UNESCO Legend and portions of the
country have been mapped at a scale of 1:50,000 using the
same legend. The published soil surveys include colored
maps with interpretations for potential use for agriculture,
grazing and forestry.

Soil survevs in SARI3

The SARR soil surveys are mainly project oriented. Most of
these surveys have been in the realm of feasibility studies
for irrigation projects. The scale is mainly 1:20,000
although the detail and map unit design is generally
insufficient for on-farm conservation planning. The soils
are classified according to the FAO-UNESCO Legend.

Mexico has no functional system of soil correlation,
however, a computer program has been developed for pedon
input and automatic classification in Soil Thxonomy. This
program is not operational at this time.

The soil survey program in SARIi is housed in the newly
created National Water Commission (CNA). The soil survey
organization is as follows:

National Office

-Establishes policy and procedures
-Provides quality control

Regional Offices

-Perform soil surveys
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-Provide technical support to the states
-Provide quality control

State Offices
-Perform soil surveys

There are no area or field offices.

SCS aarticinatioq

The Soil Conservation Service participation in Mexico is
through the World Bank financed Program for Integrated Rural
Development in the Humid Tropics (PRODERITH). This program
is housed in the Mexican Institute of Water Technology
(IMTA) and operates in 8 project areas.

The SCS soil scientist provides leadership for a soils
program in IMTA, trains soil scientists in the CNA and
develops technical guidelines. A Soil Survey Manual and the
soils section of a Technical Guide have been developed, both
in Spanish.



I66

I
I
I

A DECADE OF INTERNATIONAL TECBNICAL ASSISTANCE

WRERE W WE 00 FROM HERR I
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Hari Eswaran.

(Program Leader, Soil Management Support Services

Soil Conservation Service, USDA)
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Paper presented at the National Work Planning Conference

of the Soil Conservation Service, USDA,

July 24 to 28, 1989, Lincoln, NE
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The paper deals essentially with SMSS’s thrust in the areas
of land resource inventorying, monitoring and evaluation.
After a brief historical background, information on past
activities is given and this is followed by aspects of
future activities as proposed to AID. The rationale for the
future thrust is as follows.

Assumotion s:

1. Countries are at different stages of development and
hence have different needs and aspirations.

2. AID has a major interest in areas of resource
conservation, sustainable agriculture and biological
diversity.

3. SCS is a world leader in subject area and SCS
standards, methodology and quality control mechanisms
are de facto international standards.

4. SMSS 'has established reputation and confidence in
developing countries and services are in demand, both
by LDC institutions and USAID Missions.

P a s t :

1. Provide on request, services to Missions an-d LDC
institutions.

2. Catalyze activities in LDCs o r regions in
collaboration with other donors or institutions,
thereby developing linkages and ensuring continuity of
activities.

3. Provide a mechanism for LDC scientists to interact
with US counterparts: provide an opportunity for LDC
scientists to contribute to developments in subject
area.

4. Train trainers and junior staff in LDCs in
methodology and interpretation of data.

5. Create awareness among decision makers and assist in
problem identification or solving.

6. Collaborate with IARCs in the areas of optimizing
utilization of resources.
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Future activities:

1. The services provided hitherto are still needed by
many countries and institutions, though in some, the
approach and contents may be more refined.

2. Countries such as India, Pakistan, Thailand,
Philippines, Zimbabwe, Costa Rica, have experience and
expertise in subject area. Their current needs are
essentially to establish contact with their peers in
the US and the application of advanced technology, such
as:

- development of data bases
- development of data base management systems
- development of Geographic Information Systems
- application of remote sensing techniques in
monitoring and evaluation of land resources

In each of the above,
important

information flow and training are
components.

3. band evaluation and methodology for discriminatory
use of land. Needs include training in many countries
and technical workshops for exchange of information,
and to improve current systems particularly methods of
presentation.

4. Items 2 and 3, require quality data. As major
limitation in LDCs is equipment to generate data, new
cost-effective and reliable methods. need to be
developed and personnel trained to apply them.

5. Soils data base is the basic driver for all the
crop-weather simulation models and with countries
moving into this technology, two approaches are
necessary:

- a short term approach requires salvaging current
information, developing statistical approaches to

*, derive missing data and applying this data to
drive the models:
- a longer term approach is to assist countries
through training and other means to begin to
generate quality data of land resources.

6. Recent international efforts on Global Climate
Change require long term monitoring of natural
resources; methodology needs to be developed and
countries assisted in applying the techniques.

7. Item 6 is also related to the subject of soil
degradation. Though a degraded soil can be identified,
rates of degradation and potentials for restoration

i.5 4
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cannot be estimated and require long term and
systematic monitoring. Methodology must be developed
and personnel trained. Degradation is one component of
sustainability but currently, its relation to
productivity is not well defined for many ecosystems.

8. The soil component in sustainable agriculture has
not received the attention it deserves. The concept of
Major Land Resource Areas (MLRAs) .is tied to
sustainable agriculture and MLRA maps of countries are
needed to target sustainable agriculture development
programs. LDCs need training to apply these concepts.

I 5 5
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WRERE DO WE 00 FROM HERE'

Hari Eswaran

(Program leader, Soil Management Support Services
Soil Conservation Service, USDA)

BISTORICAL

The international community of soil scientists has always
looked to the Soil Conservation Service (SCS) of USDA for
concepts, definitions, standards and quality control
methods. The Soil Survey Manual (Soil Survey Staff, 1952)
has been and is the standard for soil surveys despite the
fact that there are many other manuals, guidelines and
handbooks available. Soil Taxonomy is used by more than 45
countries even though there are vehement critics around the
world. The methods of soil analysis of SCS are still adopted
around the world even though new methods are continuously
published. The basic reason for this confidence in SCS
methods and approaches, apart from the quality, is the
institutional backstopping that is guaranteed by the system.
SCS has been dynamic and has made changes in its standards
and approaches and has made it evident that though .it is a
national program, it is receptive and invites international
inputs in its efforts to improve the quality of soil surveys
and the utilization of soil survey information.

A basic constraint of SCS has been its inability to maintain
a dialogue with the international community and to interact
on a more systematic basis. This became very evident when
Soil Taxonomy was published in 1975 and gathered
international acceptance and the international community
looked for a mechanism for assistance in using the system
and also to contribute to enhance the system. Dr. Guy D.
Smith had obtained some funding from the Agency for
International Development (AID) to travel and interact with
international soil scientists during the development phases
of Soil Taxonomy and appreciating the value of this
collaboration and his desire to internationalize Soil
Taxonomy, worked very hard to formalize this. Mr. William
Johnson, then Deputy Chief of SCS, supported the idea and
initiated discussions with AID. The concept of an

1 Paper presented at the National Work Planning Conference
of the Soil Conservation Service at Lincoln, NE, July 24 to
28, 1989.
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project to assist developing countries in the
survey and classification was welcomed by Dr.

Tej Gill of the Office of Agriculture of AID as it matched
with their strategy of technical assistance and was a
logical follow up to their then existing projects on 'Soil
Resource Evaluation' with Cornell University and the
'Benchmark Soils Project' of the Universities of Hawaii and
Puerto Rico. At the International Congress of Soil Science
at Edmonton in 1976, Bill Johnson, 0rganized.a meeting to
solicit opinions from the international community for such a
project. In the same year, Dr. Jack McClleland, National
Leader of Soil Taxonomy, created the first international
committee on Alfisols and Ultisols of the tropics. This
committee was led by Dr. Frank Moormann, then at the
International Institute of Tropical Agriculture, Nigeria:
the committee was later called the International Committee
on Soils with Low Activity Clays (ICOMLAC) and was the
forerunner of ten other ICOMs. Dr. Fred Beinroth of the
University of Puerto Rico approached AID for funds to
organize a workshop on soil classification and the First
International Soil Classification Workshop was held in
Brazil in June 1977 for ICOMLAC. Although Guy Smith was
retired during this time, he was still very active and was
invited to Trinidad and later to New Zealand to assist them
in the areas of soil survey and classification.

In the seventies, a momentum had already begun to create
some kind of international institution for soils. The
earliest proposal was by Dr. Brady in 19722 and later at an
AID sponsored meeting on 'Soil related constraints to

f
ood

production in the tropics' at IRRI in 1979, 'Dr. Swindale of
ICRISAT (who was the originator .of the Benchmark Soils
Project) made a slrong plea. Dr. Swindale elaborated on an
earlier proposal made at ICRISAT in 1978 for an
International Benchmark Soils Network. He also called for
activities to internationalize Soil'Taxonomy and establish a
system for international soil correlation. These events were
to lead to the formation of the International Board for Soil

2 Brady, N. 'C. 1972. International cooperation for tropical
soils research. Paper presented at the Seminar on Tropical
Soils, IITA, Ibadan, Nigeria. (mimeo).

3 Swindale, L. D. 1980. Toward an internationally
coordinated program for research on soil factors
constraining food production in the tropics. Publ. in
'Priorities for alleviating soil-related constraints to food
production in the tropics'. Irri, Philippines, 5-22.

4 Swindale, L. D. 1978. A soil research network through
tropical soil families. Pages 201-218, in. L. D. Swindale,
ed. Soil-resources data for agricultural development. Hawaii
Agric. Experiment Station, Honolulu, Hawaii.
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Research and Management (IBSRAM) now headquartered at
Bangkok, Thailand, but also established the need for an
international project here in the U. S. The Soil Management
Support Services (SMSS) was created on October 1979 by AID
and SCS was charged with implementing it, with OICD managing
it.

Dr. Richard Guthrie, now Director of International Affairs
at Auburn University, Alabama, was the interim Director
until I came on board in November 1980 (from April to
November, I was a consultant).

A DECADE OF SMSS

The achievements and some unaccomplished aspirations are
summarized in the latest Progress Report of SMSS. Some of
the accomplishments are tabulated in Appendix I. One of the
criticisms we have received is our overemphasis on Soil
Taxonomy. Our response has been:

1. SMSS was created to assist countries in using Soil
Taxonomy;
2. We believe that Soil Taxonomy is the rallying point
and the unifying factor in all our activities;
3. Though we have highlighted Soil Taxonomy, we have
also emphasized all aspects of soil survey including
the use of soil survey information for soil management
and agrotechnology transfer.

Basically we see SMSS as:

1. a vehicle for providing assistance in the areas of
soil survey and classification -- today this is more
important than before as there are few other entities
involved in this task;
2. a part of the international section of SCS whereby
LDCs are informed of SCS's qualities and standards;
3. a mechanism for bringing foreign technology and
information to SCS;
4. enhancing the ,spirit of the National Cooperative
Soil Survey (NCSS) and contributing to its ',
international role.

A STRATEQY FOR ASEISTANCE  IN THE NEXT DECADE

During the decade of SMSS, many countries have undergone
changes. Soil survey organizations have strengthened and
soil survey information is increasingly being used and as a
result, the needs of these countries have also changed. Some
of these countries have acquired computer technology and are
moving into the uses of data bases and geographic
information systems (GIS). However, there are still many

IS.8



174

countries that do not have the institutional framework for
soil surveys or still need the kinds of assistance we have
provided in the past. Consequently, though I will be
focusing on some new areas of assistance, it must be
remembered that our past activities are still relevant to
some countries and must be aontinued.

We also have to consider another facet of international
technical assistance which is dictated by donor
requirements. This includes the areas of sustainable
agriculture, resource conservation, and biological
diversity. Unfortunately, some donors adopt a blanket policy
for all countries even though the pressing needs of some of
the countries are more immediate concerns dealing with food
and fiber production.

The following are areas for emphasis or renewed thrust in
the next decade of SMSS:

2. Systems aDDroach to research and develocmeti

As indicated earlier, there are many countries such as
India, Pakistan, Thailand, Zimbabwe, Jordan, which have not
only made considerable progress in soil surveys and
utilization of soil survey information but have or are
developing the capability to move into the area of applying
modern technology to natural resource productivity problems.
Their needs are now in the areas of data bases, more
accurate monitoring of properties atgeo-referenced sites,
systems approach to problem solving, and better and more
refined methods of analysis of data. SCS and USDA in general
has this expertise and the role of SMSS would be to help
transfer some of these to countries who desire them.

2. Soil Taxonomy

Currently Soil Taxonomy is being used by about 45 countries
as the national system or as an adjunct system. Most
articles on soils carry the Soil Taxonomy classification and
the Internatiqnal Soil Classification Workshops, Training
and Soil correlation meetings have all contributed to this
enhanced use, as a result of which, Soil Taxonomy has become
the de facto international soil classification system. The
work of the International Committees are finishing or have
finished and many changes have been made to Soil Taxonomy.

In terms of less developed countries (LDC) needs, the
following strategy will be adopted:

- training in Soil Taxonomy in some countries;
- informing others of the major changes that has taken

place in ST and this to be done through
International Soil Correlation Meetings:
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- training in the use of ST for soil survey
interpretations.

3 s il survev and soil characterization. 0

The scientists in LDCs who collaborated with us during the
last decade now occupy senior positions or will soon occupy
such positions and this effectively takes them out of field
operations. The new generation of scientists are frequently
trained within the country and have had little or no
exposure or opportunity to interact with his foreign peers.
As many universities in LDCs are poorly staffed and
equipped, the quality of this new generation is not very
impressive. Due to foreign exchange problems, soil survey
laboratories are still in a poor shape and back-stopping
services for soil surveys are poor or non-existent.

Training and assistance in the whole field of soil survey
remains necessary in many countries. As indicated earlier,
some countries have graduated and these countries could use
assistance in more advanced approaches or technologies such
as GIS, Soil Information Systems and data bases in general.

Now that SMSS has a better appreciation of the country
situation and needs, and has good contact in each of the
countries, it will attempt to develop country specific
programs for a few countries interested in collaborating in
such assistance.

4.t

The basic focus will be on the use of soil survey
information for soil management. There are many
institutions, particularly the International Agricultural
Research_ Centers (IARCs) who are involved in developing
technology in the areas of farming systems. The mechanism
for the transfer is still a problem and there are instances
where good technologies have failed in a new area because of
lack of appreciation of the resources. We believe we have a
role to play by maintaining contact with the IARCs and other
national and regional institutions and collaborating with
them in the task of matching farming systems to soils. The
International Soil Management Workshops are designed for
this purpose and will be continued.

Simulation models for crops is now in vogue and a soils data
base is one of the drivers of such models. Simulation models
are point specific and the desire of users is to be able to
extrapolate the information to an area. This of course
requires detailed soil surveys and is going to require soil
survey information dictated by the models. Although IBSNAT
and others have touched on the problem, we still have to
address it seriously, both within SCS and also in SMSS. This



176

will be a new era in utilization of soil survey information
and we have an opportunity and a duty to play a lead role.

5.

The concept is one of increasing or maintaining productivity
of the land while conserving it by reducing degradation. The
current approaches relate largely to designing farming
systems appropriate for sustainable agriculture. We have a
role to play here and some of the areas include:

1. matching farming systems to soil qualities;
2. elaborating on soil degradation in terms of Soil
Taxonomy units:
3. getting the message across that targeting
sustainable agriculture activities requires reliable
soil surveys.

We need SCS assistance in refining the concept of Major Land
Resource Areas (MIRAs) so that we can -extend the MLRA
concept to district or province level.

6. Trail&g

Training is an integral part of SMSS. Our current training
has been in the use and application of Soil Taxonomy. We
have had a few training courses on soil survey methodology.
There is still a need for such training.

The scope of the training courses will be increased to
include soil management. We have conducted a few of these in
'collaboration with IBSRAM but we need to increase these and
specifically in collaboration with the IARCs or other S&T
projects. A project like TROPSOILS does not have the mandate
.to conduct training courses and SMSS could join forces to
conduct them on their behalf.

7. Intm

We have linkages with practically all the international
organizations dealing with soils.' This is mutually
beneficial and we have benefitted considerably.

Two activities, not directly of SMSS but in which SCS is
involved, are the World Soils and Terrain (SOTER) Digital
Database at a scale of 1: 1 million, and the Global
Assessment of Soil Degradation (GLASOD). Both the projects
are coordinated by the International Soil Reference and
Information Center (ISCRIC) with funding from the United
Nations Environmental Program. Under the GIASOD effort, Mr.
B. Smallwood is using the MLRA map of the US to develop a
soil degradation map. For the SOTER activity, a pilot area
was selected in Montana in the US and Alberta/Sasketchewan
in Canada. Mr. D. Yost is handling the Montana evaluation

\GJ
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using a manual developed by ISRIC and its collaborators. The
immediate purpose is to test the manual and based on the
experience gained, improve the manual for international use.

We have also collaborated with FAO in developing their
legend for the Soil Map of the World, with ISRIC on its
Inter-laboratory cross-checks, and with ISSS in developing
an international reference base. Whenever feasable, we get
scs scientists to participate in these activities.

We have not succeeded in getting as many of SCS scientists
to international meetings as we would like to. I have
requested SCS for a special fund so that we can have a
coordinated program. My personal goal is to get some of the
field personnel to attend the international meetings and
give them the exposure which would be very beneficial.

This is our link with the outside world. LDC scientists do
not have access to recent publications, specifically
journals and they also do not have the facilities of
publishing their work. SMSS has attempted to provide this in
a small way, through the proceedings of all the meetings we
conduct, through the'newsletter published in collaboration
with IBSNAT and through the Technical Monographs.

I would like to recommend the publication of a NCSS
newsletter which could go to all the'collaborators in the US
and abroad. SMSS could be responsible for the international
section of the newsletter and for the distribution to .
international collaborators.

CONCLUDINO RRMARKS

SMSS is in a transition phase now and is awaiting an
extension which is to be in place for FY 91. Currently and
for the last two years .we are operating at 50% of our .
original budget. In the mean time, OICD which handles our
finances, has increased its overheads to 33%. We have been
obtaining annual extensions which makes it impossible to
plan for more than a year at a time. As a result, we have
to curtail most of our activities.

As a result of this temporary setback, we have lost some of
our momentum. However, we are hoping that AID will restore
our funding level and that in the near future we will back
on track again.



Avnendix I

Activity 1980 1981 1982 1983 1984 1985 1986 1987 1988 1889

1. Tech. Assistance
Persons 20 29
Person/days :280 444

2. Training Forums
Number of Forums 1 1
No. Participants 40 56
No. Countries 11 11

3. Soil Class. Workshops
Number Workshops
No. Participants
No. Countries

4:
.22

4. Int. Correlation
Number meetings
No. Participants
No. countries

5. Int. Management
Number workshops
No. Participants
No. Countries

Meetings

lorkshops

35 42 33 37 41 46 25 16
538 507 396 394 725 443 187 224

1 3 3 4 2 3 2
55 170 152 271 114 184 160
8 36 40 35 22 15 4

1 2 1 1
40 122 65 75
22 40 11 18

1 3 1 1
45 150 75 80
4 46 18 20

1 1 1 1 4
55 60 45 35 255
20 5 18 12 34



6. Publications
Technical Monographs - 1
Benchmark soils
Newsletter 1
Brochure 1
Bibliography

Forum Proceeding
Class. W'kshop Proc.
ISCOM Proceedings
CLAMATROPS Proc.
Annual Reports

4 12 2
1

3 3 3 3
1 1 1
1

1 1 3
1 1

1 1 1 1

7. World Benchmark Soils Project
No. Countries 1 6 16 18 7 5
No. Pedons 3 42 135 123 120 55
No. Samples 15 221 816 651 731 429

8. Audio Visual products 2

9. Computer software

lO.Countries visited 12 16 22 24 28 21

4

3

1
2

8 6
101 23
629 167

20

1

1

18

2 1

3 2
1

1 1
1 2
1 1
1 1

2
37
94

9 21
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80ILP.ESOURCE  INVIWTORY  PROMAl!
USDA POBEST SgWICg

July 24,1989

PETER E. AVERS

It's good to be here at the Work Planning Confsrence  again. The Forest %X-%+X
has been an active partner in the National Cooperative Soil Survey (NCSS) for
over 3 decades. This report is intended to provide you with a generalized
update .on our current program activities.

Forest Service soil inventory operations make up about one fourth of the soils
program. Soil quality monitoring, developing soil and water conservation
practices, management services, soil resource improvement, resource
coordination, and planning make up the remainder.

Over the last several years, National Forests have completed soil resource
inventories at a rate of 5 to 6 million acres annually. Over half of this
acreage is order 3 and 4 inventories needed for general capability
determinations and land management planning. The remainder is detailed order 2
that not only serves land management planning efforts but also provides data
for~project planning to implement forest plans. This vork is mostly done at
scales of 1:12000 to 1:15840, but 1:24000 is also used. About 80 percent of
this annual acreage of soil inventory vork is accomplished as part of the NCSS
under individual soil survey arsa Hemoranda of Understanding (UOU).

Aresqvhere  we are not involved in NCSS fall into two categories:

1. large survey areas where managers view cooperation as nonbeneficial.
This is troublesome and takes on many forms, but is primarily caused by a lack
of meaningful communication.

2. The other acreage is scattered tracts of order 2, not in a progressive
survey, usually done in areas previously published at a more generalized
level. We need to workout ways to include this work in the national soils
database. 1. think in both cases part of the answer is drawing up appropriately
developed MOU's and work plans.

About 8 USDA soil survey reports were published last year that included
National Forest land. More are in the pipeline. Double that amount of
in-service soil management reports ware printed.

Nationally, we have well over 100 USDA series soil survey reports published
that were completed over the past 3 decades. That number may sound impressive,
but we have dozens of survey areas with mapping complete on ovar 50 million
acres that are in the “process” of being published. For a variety of reasons
most of these will be printed internally, even though they are NCSS soil
surveys with final correlation of the soils by Soil Conservation Service (SCS).
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Last December, Forest Sentice (FS) and Soil Conservation Service (SCS) held a 1
day coordination meeting here in Lincoln, Nebraska, and we discussed mutual
concerns in the soil survey program. A major araa of concern had been Forest I

service decision not to publish some national forest soil inventories but still
achieve final soil correlation through SCS.

I
Forest Service views soil correlation as essential to gain conistency and
include national forest soil data into the national soils database. At the
Meeting we agreed that a NCSS manuscript for USDA publication is not a
requirement for final soil correlation. Soils data, like other resource data

I

in Forest Service, is more and more being handled electronically for a broad
spectrum of applications. Printed reports of technical data have limited
use. This is not to say they have no value. They do, but the cost is being I
critically evaluated in relation to their usefulness to management.

Consequently, publication of National Forest soil resourca inventories as I
standard USDA soil surveys will be a regional option worked out vith concerned
State SCS offices and evaluated for each aurvsy area. The maps, descriptions,
correlations, interpretations, etc.. will meet national standards regardless of
publication plans and be available to the public and all State, local, and I
Federal agencies. In some cases there will be an in-service soil management
report with or without standard USDA publication. I
I think most of us feel comfortable with this direction considering the fast
changing climate of information management. I
A question that often comes up about soil inventories is. "vi.11 we ever get
this job done?"

At one time, I thought that we would complete the soil inventory and it vould
be done. Currently, I do not see an end. We 8ee it as a continuous process of
updating, refining, or conducting more detailed inventories to meet management
needs. Cur long-term plans reflect this view. Plans well into the next I
Century continue soil inventory at the 4 to 5 million acre rate. Incidently.
about 70 percent of soil resource inventory is being done by contract or
interagency agreement. I
Like you, Forest Service has learned a lot about making and using soil
inventories over the last 3 decades. We need to find better ways to share this
collective understanding to improve our effectiveness and prevent duplication I
of past errors. This conferance aids that process with a free exchange of
ideas.

If there is one major thing Forest Service has learned, but that still gives us
trouble implementing, is that the people vho are going to use the inventory
must have a say in how the inventory is to be designed. Without this, use and
zptance is an uphill battle, regardless of product quality. This is a

I
serious problem since the use of soils information in management planning and
environmental analysis is critical to Forest Service programs. I

I
I
I
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The reason I mention this is that it is not just s Forest Service problem. our
surveys sre cooperstive surveys in the NCSS and we (collectively thst is SCS,
BLn, experiment stations, and Forest Service) must develop useful products. We
csn not do it talking amongst ourselves. The  users must be involved in design
or the survey should be postponed until meaningful input csn be gained.

TWO weeks ago, I wss on s national forest that recently completed their
cooperative standard soil survey at a cost of well over $1 million and they
indicated it is s good soil survey but that it has limited value to Forest
Service management. I think the resson they feel that way/after discussing it
with them, is that the managers were not involved in map unit design and
setting objectives and they have not had adequate orientation on use. We can
do better than this and we must. Just getting the users and managers to sign
the ECU is not enough.

us most of you know. map unit design in some regions is oriented toward the
ecosystem by using properties of vegetation, geology, climate, and lsndform ss
well ss soil, ss criteria to establish map units. I would like to discuss this
concept somewhat in depth today snd try to relate to you our goals and where we
are in developing the concept and in preparing national direction.

Where appropriate, we sre attempting to integrste soil inventory with
vegetation classification and inventory. Our early integrated inventories were
called Land System Inventories and related names, but now s name we are
tentatively using nationally is Ecological Unit Inventories. The current
approach places more emphasis on vegetation than land systems. The conduct of
the inventory and design of the map units is somewhat similar to the soil
survey process, but depending on objectives, equal weight may be given to
potential natural vegetation (PNV). landform, climate. geology, and soil
properties. Central to this concept is the Ecological Type which is a category
of land having s unique combination of PNV. soil, geology, landform, and
climate.

These Ecological Types sre the tsxonomic  units, if you will, that can be used
to name and characterize the map units. The classification of Ecologicsl  Types
end design of ecological map units requires an interdisciplinary team of plant
ecologists, soil scientists, and geologists. Some regions are conducting
ecosystem oriented inventories, but they use different terminology than I'm
using today. However, the basic concepts sre similar. The reason we are
moving towards these inventories is to not only reduce dual efforts on the same
piece of ground, but to delineate map units that can be better interpreted for
a wide range of uses to meet management needs. We believe that site index
ratings, capability determinations, and other vegetation oriented
interpretations are more useful on ecological map units than on standard soil
map units. Also, other new interpretations, like for biological diversity, can
be made. This has great appeal to our q snsgers.

IL-7
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gcologial  i”Ve”tOKies  ce” meet the standards of soil inventory as long as the
soil taxonomic units and their spatial distribution are identified fOK the map
units. HOV~V~K, problems arise during soil correlation in naming units and in
map unit descriptions. We find that, with a little effort, thase problems can
be resolved. Both inventories are similar in that we actually map landscapes
and then characterize the map units for the soil components. For comparison,
it could be said th+s soil is the major component used in designing units in a
soil survey. whereas soil is only one of four landscape components evaluated in
designing ecological units. I hasten to add that the two inventories, in some
cas4s, may not be all that different. Since good soil surveys use some of
these other components, particularly land form. in map unit design. However.
descriptions and interpretations may be lacking for the other components in the
soil survey even though they were used in map unit design.

These inventories are interchangeably referred to as soil inventories by soil
scientists since they meet FS and NCSS soil inventory requirements. In
addition, however, they can meet requirements for other component inventories
and also same as acosystam invantories. What the inventory accomplishes
depends largely on the objectives astablished by users and managers at the
outset.

Ecological unit inventorias have baen most successful vhate  FS research
stations and universities are closaly associated with classification systems
for Ecological Types and vhere they are involved in the conduct of the
inventory. We currently have a national task force working on procedures and
developing handbook direction.

I vould lika to mention a few examples~of other Forest Service activities
related to soil inventory:

1. We have a few regions working on quality control guidelines for
conducting soil rasourca inventories. Uost noteworthy is the Southern Region
and many of you are familiar with the development and testing of those
guidelines over the last 5 years. They are planning a prssentation or two on
these guidelines at the annual Soil Science Society of America meeting this
October.

2. Several regions are in the advanced stages of implementing soil quality
standards. Thase are directly related to the soil inventory and soil map
units. Ue recently initiated, in cooperation with OuK research stations, a
national study on long-term soil productivity to establish and validate soil
quality standards.

3. Concerning the water quality issus, our soil inventory interpretations
are considered very important fOK developing soil and water conservation
practices. These practices gsnerally far exceed State requirements for best
management practices.

I
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4. We recently had a national task force to identify and define the most
commonly shared spil data elements to be used in the information system for our
Geographical Information System (CIS). We recently purchased ORACLE, a
software package that provides a framework for handling all kinds of data.
inc lud ing  databas&s  for GIY. This 1s being implemented nationwide and will
allov us to excharige  data more freely than if we were tied to just Data General
sofware. We are working on sending out our request for proposal for GIS by
January. We are getting industry comments now on the specifications.

5. An interagency committee (BLM, F-S, SCS. and State agencies) in
California developed an excellent erosion hazard rating system. It is in trial
now. I think committees like this are effective for getting work done. We
need to have more of these task oriented groups as ad hoc committees of
regional and national soil survey work planning conferences.

This concludes Ihy remarks and I look forward to working with you on the major
issues the remainder of the week.
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Report on a Canadian Interagency
Soil Intepretations Committee

W. Wayne Pertapiece
Agriculture Canada, Ottawa

In the early 60’s Canada embarked on the Canada Land Inventory
program. This was a multi-sector evaluation of our natural resource
base for national and regional planning. Included was asoil
capability for Agriculture which was carried out by our cooperative
Soil survey. This was well accepted by the planning community but was
small scale (1:250.000)  and the need to address both local issues and
larger scale concerns soon resulted in many modifications. In
addition, there were any number of local “suitability” ratings and
many of the local agencies preferred to use Storie-type index ratings.
The result was a somewhat duplicative, cumbersome and inefficient
system. While each worked well for individual objectives it was
recognized that some rationalization was necessary.

A committee with representatives from Agriculture, Forestry, Public
Lands, Assessment Services and the private sector, was struck in 1981
to evaluate the situation in Alberta. The conclusion was that, while
the systems in use might look different, they used similar criteria
and resulted in similar relative ratings. It was recommended that a
single system be developed.

The committee set some guidelines:
- it should use a 7 class capability framework
- it should be specific and explicit
- it should be flexible
- the committee also agreed that it was more important to

accept a standard than to be absolutely correct
As part of the ground rules, definitions of capability, suitability,
productivity, land evaluation and soil potential were accepted.

A primary decision was to rate each of climate, soils and landform
separately  because each, on its own, could limit agriculture. AlSO

this greatly increased flexibility in terms of future modifications
and uses. The final class would be based on the most limiting.

Within each category criteria were selected and rating scales
established. In a rather simplistic approach, climate can be thought
of as a measure of flexibility, soils as a measure of productivity and
landscape as sustainability.

An important feature of the system is the provision for documentation
of both the field assessment of the characteristics and the ratings.
This contributes to the explicitness of the system, facilitates
auditing and has proven useful in court. It also contributes to
standard application of the system and facilitates use by
non-pedologists with a minimum of training. The method of rating
individual characteristics is well adapted to computer calculation.

. ..I2
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The multi-agency process, while at times slow, had some very positive
spin-of fs . First, it was able to identify and accommodate user
concerns during the developmental stage. The involvement of all
parties in the development of the system facilitated trade-offs,
encouraged imaginative solutions and provided a broad base for
testing. The process took nearly 5 years but implementation was
accomplished in 2 months.

We are presently in the process of converting the system to a national
scheme. The main additions will be the development of a national
climatic framework.

Concluding remarks.

1. I have shared with you one experience with rationalizing
our agricultural capability system.

2. The main objective was to provide a guiding framework for more
detailed work.

3. A secondary objective was to develop a flexible structure and
format adaptable to computer manipulation.

4. The “new” system was mainly an exercise in reorganization. The
main festures were:
- retention of a seven class capability approach
- added explicitness in all areas
- separation of climate, soils and landscape components
- addition of a rating for organic soils

5. ‘Multi-agency processes take time and patience but result in
superior and more acceptable products.

I
I
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Report on Soil Characterization Standards **
Ellis G. Knox, 26 July 1989

National Cooperative Soil Survey Conference
Lincoln, Nebraska

This report gives a summary of the results of the 1987 task
force and describes work of the National Soil
Characterization Data Base Committee.

I. Soil Characterization Standards Task Force

The Soil Characterization Standards Task Force began its
work in May 1987. Results of a questionnaire were not
available for the 1987 NCSS Conference. Results are now
presented in the Report on Responses to the 1987
Questionnaire, dated 26 July 1989, and are summarized below.

Responses to the questionnaire show strong support for a set
of standard laboratory procedures for soil characterization,
based on some combination of SSIR 1 and Monograph 9, to be
followed rigorously by cooperating laboratories, with a
.protocol for validating equivalency among laboratories.

They also show broad support for seeking ASTM acceptance of
procedures without binding the NCSS to ASTM methods.

The responses strongly support NCSS action to test and adopt
new procedures and changes in procedures as well as -
publication of this work.

There was strong support for detailed documentation of
methods; including tests of equivalency among methods, by
the NCSS, in a NCSS manual with periodic supplements.

II. National Soil Characterization Data Base Committee

The National Soil Characterization Data Base (NSCDB)
Committee, established by action of the four Agricultural
Experiment Station regional soil survey committees and~the
SCS Soil Survey Division met 25-29 July 1988. AES members
were William Allardice, Edward Ciolkosz, Thomas Fenton, and
Wayne Hudnall. SCS member6 were David Anderson, Benny
Brasher, Ellis Knox, and Billy Wagner. The committee
undertook to guide and oversee the creation and management
of a NSCDB, to make arrangements with source laboratories,
to work with the SCS National Soil Survey Data Bases Staff
in the formation and operation of the NSCDB. Specific
charges are:

1. Establish the standards and procedures for the NSCDB.
2. Provide expertise, information, technical support, and

coordination for development, testing, implementation,
management, and maintenance.
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6.
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8.
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Establish operating procedures for the use and'
management of the NSCDB.

Establish and maintain the list of data elements.
For all data elements, establish standard definitions,
length and type of data entry, data validation
criteria, and naming conventions.

Establish and maintain the list of acceptable and
standard analytical methods and quality-control
procedures. Promote development and testing of new
methods and quality control procedures. Investigate
the issue of ASTM recognition.

Disseminate information about the NSCDB to the NCSS.
Establish mechanisms for marketing and distribution of
the data to the NCSS and the public.

Subcommittees on Inventory of AES Data, Methods and
Procedures, System Development, ASTM  or Alternative
Recognition, Information, and Prototype Data were named.

More detailed information about the July 1988 meeting of the
NSCDB Committee is available.

The analysis and design work of the committee has been used
by the NSSL and Data Bases staffs and a contractor for
further development using the STRADIS method for analysis
and design of data-base systems. Draft materials, subject
to NSCDB Committee approval, include data flow diagram,
entity-relationship model, objectives and constraints, and
logical models of the current and proposed systems. All
data elements currently used by the NSSL have been defined.
A complete list of methods used by the various SCS
laboratories has been compiled. Methods currently used by
the NSSL have been described in detail. Examples of these
methods descriptions are available. Benny Brasher and Dave
Anderson have been working with the contractor to design an
exchange format. Another contractor will be used to
complete development of the exchange format.

Pedon descriptions will be part of the NSCDB. When the
Pedon Description Program (PDP) software becomes fully
operational, we expect that a laboratory version will be
incorporated into the NSCDB.
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7
E XA M PLES OF H I E R A R C H I C A L CLASSIFICATIONS OF LANDFCfMS  USING GENERAL AND HOWtOGENETIC  TEWS

F.F.  Psterson,  U n i v e r s i t y  o f  Nevadsdeno

Draft  V e r s i o n ,  J u l y ,  I989 .

N a t i o n a l  Coapwative  S o i l  Surwy Conterenc*

Lincoln,  Nebraska

EXAMPLE OF A MORPHGGENETIC  LANOFOW-HIERARCHY  FOR THE BASIN 6 R A N G E  P R O V I N C E ’

_----- --- ----_--_- _--
I I I Ill I V V

G r a n d Great

L a n d t o r m Landform
- _ - - - - - I - - -

b4aJC.r

Landtorn

c o m p o n e n t Landforn

L a n d t o r m Element
- - _ - - - - - - ____I-__

(LAtaFcfM  ELMEms: Flat’  _

Ch.““d’

Crast/Sumnit4
Shou  I der

Bwk*loca5  (or

Noseslop*,  or
Sideslope,  or

H a  dslope)

s p u r
%

Footslope

Toeslope 1

__ _ _ a _ _ _ _ _ -

BOLSON b

SEH I-EOLSON . . .

PiedmDnt  Slope

.__________________  __-

. . .

. . .
Mauntain-Valley  F a n

Rack  P e d i m e n t

Pad  imnt’

Bafl*na

A l l u v i a l  F a n

. . . . . .

. . . . . .

. . . F l a t

Utn.-Valley-Fan  R e m n a n t  C - S / S / B / F

. . . Flat

Rock-Pedinent  R e m n a n t  C - S / S / B / F

. . . F l a t

P.dinnt  Ramnant C - S / S / B / F

. . . C / S / B / F

. . . F l a t

F a n  Cal  tar

E r o s i o n a l  FandemnantB

F l a t

C - S / S / E / F

I n s e t  F a n F l a t

C h a n n e l
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Intsrmntane-Basin  Landforms--Continued.

I II III IV V

.
Grand Great Ml?JW Component Landform

Landform Landforn Landform Landform Element

Fen PI.dmont9

Fan Skirt

eolron 8 S.ai-solron
FlOW . . .

Alluvial Flat

Alluvial Plain
Lake  Plain

Sand Sheat
Dum Fiald

Axial-StreamID
Floodplain

Ax;:;-+::rs
Eeacn
Beach  Plain

Floodplain Plsya
PIOVa

. . . Flat
Erosional Fan-Remnant8 C-S/S/B/F
Inset Fan Flat

Chenml
Nonburied Fan-Remnant Flat
Fan Apron Flat

Channel

. . . Flat
Channel

. . . . . .

. . . Flat
Basin-Floor Remnant C-S/S/B/F

. . . F l a t
;.. Flat

Lake-Plain Terrace Flat/B
. . . Flat

. . . . . .
Dune . . .
Parna Dune . . .

. . . Ffat

. . . Flat

. . . Flat

. . . . . .
Oftshore ear c-s/a

Lagoon Flat
. . . Flat
. . . Flat

1
After: Peterson, F.F. 1981 Landforms  of the Basin & Rang* Province Defined for Soil SurveV.
Nav.  Agr. Exp. Sta.  Tech. Bul.  26.

2
*Flat" provides a Landform-Element-level term for those IWOI to sloping, Smooth surfaces of
constructional landforms such as lake  plains, undissected fans,  and flwdplains  to which the
nsurmitm  term of the erosional-landform slope saquanca of surmit-shoulder-tackslope-tootslope-

tmslope  do(ls  not apply.

Slightly-incised channels or splayti distributary-channels can be significant OlemntS Of

landforms such as inset fans, fan skirts, and alluvial fans.

17%
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4

5
NO~eslopes, sideslopes, and headslaves are ell @backsloves.r By providing choice between these
terms, the need tar a Separate, sixth cs+qorV of Slope Components is renamed.

6 Spurs were called "partial ballenas~-an l rot~rie term-in Peterson (1981). They are a small
"nosesl~pe" attached to a longer b4cksIop~. Such landforms as erosional fan-piadrant  remnants
can,+hemselves be strongly dissoCted, cw3ting numerous spurs and a high Provortion of
sidaslove  area to crest or rumit araa.

7
Geonarvhologistr nor.recognize  that padinents, which originally were recognized as wosion
surfaces cut acro~ bedrock, are cut across both alluvium and bedrock; sons no" apply the
term nvedimentfl  to the more co-n erosion surfaces cut across alluvium and distinguish like
erosion surfaces cut in rock as "badrock pediments". This new convention is followed here.

8 A cofmnnty-used synonym for ntan rsmnantn is "tan tarray."

9
More-or-less synonyms for "tan viedmont"  arm CWlarcont-tarrpiodnont, baJada, and, very
loosely, alluvial tan.

10
Only on s*mi-bblson flaws. Altwnstivr +*rm for stream terrace is alluvial t*rrace.

I
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EXAMPLE OF A LANDFORM  HIERARCHY FOR ALASKA

A d a p t e d  tram U&F&  Lsndtorm  I.D. Legend, S/W,Alaska
Categor ical  ranking added;  some units deletad.  Or

on ly  thmir fisted componw~ts  shorn hera.

__-___-_---- -_-- _____-  __-_ --a_--

I II I I I IV V

Grand Gl-*at Ma jar Componant Landtorn

Landform Landtorn Landtorm Landtorn Element
_____----_-------I- __---___--___-_~__------------

IHOIJNTAINSI . . .

[Glaciated Mountains1
. . .

. . .
rugged slpina

topo9rsPhv

rounded alpine
summits

snow h ice f i e l d s

subalpine
muntsin-s lopes

snow-avslaneh.
slopes

was-wasting
SlOpa

~lo~alVaissscteo,
mountain  slopes

. . . . . .

. . . . . .

. . . . . .
jagged  nountain  summits me.

cols

cirques . . .
cirque headwalls  .

horns/arrats/nunatak5 . . .

alpin*
sidesloper . . .

(snow-avalanche slopes
inclusions1 . . .

. . . . . .
rounded mwntain-peaks . . .

sunnit
shoulder slope

ice-scoured ridgetops . . .
roundad mountain-ridgetops . . .

. . .
nunataks
.wra i nes
+a,“, cpnos

. . .

. . .
sow-avalanche  t racks

. . .
daepfy-incised

. . .
[~backslope-intar~luves”I
V-nO+ch*s  (fluves)
knobs
bench&

summit
Shoulder slope
broad sadd 105

. . .

. . .

. . .

. . .

. . .

. . .
. . .

. . .

. . .
. . .

. . .

. . .

. . .
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- ~faskan Hounteinous-Landforms--Continued,  2.
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I II III IV ”

.

Grand Gl-eat LlaJW Component Landform

Landform Landform Lsndform Lendtorn Element

IHILLS

shallowly-incised

. . . . . .
I~backslo~-int~rtluvesnI  .a.
V-notches  lfluves~ . . .
knobs . . .
benches . . .

ridefy-disssct~d, smooth
mountain 5fopeS . . . . . .

[sbackslope-int~rtluver'l ...

V-notches  (tluv*s) . . .

knobs . . .

benches . . .

broken mountain-slopes . . .
sunnits

knPbs . . .

tenches . . .

mwntain-slops  ravines . . .
Mckslopes

rideCy-dissacted footSlOPeS . . .

colluviel  tootslopas  a..
colluvial toOslOpeS l .*
landslide-debris SlOpeS ea.

talus slopes . . .

lateral moraine . . .
closely tand shallowly-) dissected

footslopes 6 slluvial  tans . . .

slluvial footstopes *..

alluvial fan . . .
coalescent alluvial-fans . . .

.3lIuviaI-coIiuvial  footSlOpe  ea.

. . . . . . . . .
rolling-hill country . . .

[large hills1

knobs

benches
. . .

closaly-diss~cted
hillslopes

widely-dissected,
smooth hillslopes

. . .

. . .
summits
sideslopes
tootslop*s

. . .

. . .

. . .

. . .

. . .

. . . -

. . .

. . .

. . .
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I II III IV V
.

Grand Great Major Compownt Landform

Landform Landform Landform Landform Element
-___--__----~--- -__--I---___-

IVALLEYSI . . . . . .
Ivalley bottom (floor)1

vsll*y gorgss/canyons
floodplains

IPLAINS. . . . . . .
till plain .*.

lake bad
kettle h kan*

towgrsphy

glacial  lground?l
morain*
twminal wxvins

outrash  plain . . .

. . .

. . .
*..
. . .

w a n d e r  scars
oxbow lakes
river Inatural] loveas
braided channels
low stroem4arraces

. . .

. . .

. . .

. . .
Ikattlal

Ikamel

. . .
. . .
. . .

..a

. . . . . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

(i.e..  "outburst floodplains" of I.D. Legend--youthful outwash plains1
coastal plains

mwiarins  terraces
ISHORELINEI . . . . . .

river deltas
estuaries

. . .
. . .

. . .

. . .

. . .
intertidal mudflats
SaltMater marshes

. . . . . .
. . .
. . .
. . .
. . .
*..
. . .

uplifted (inland)
baaches

spits

tars
barrier islands

sand  beaches . . .
sand dunes . . .

. . . . . .
StaBiliZed  dunes . . .

. . . . . .

. . . . . .

. . . . . .

NOTE: These %eJor landform*  units seam too heterogeneous, too dependent on diagnostic peat-

forming vegstation. Their otherwise traditional component landforms are listed above.

Gently Sloping Lowlands: cirque-basin tottans, valley bottoms, till plains. and coastal

plains. Flat Lowlands: outwash plains, till plains, stabilized upper alluvial terraces,

facustrine  basins, marina tarraC*se

I
I
I
I
1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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A SPECULATIVE CLASSIFICATION OF GLACIC-FLUVIAL  LANOFOWS

I II ‘III IV V

Grand GW+at Major
Landform Landforn Lendform

-_~-_--__-_---- -_

conpomnt Landforn

Land torn Elemsflt
_-_v -_--_-

GLACIC-FLUV IAL LANDFLWM

l*rosional)

T i l l  P l a i n

Roche Moutonse . . .

Yaw-Yorked  Boulder-Fie ld

Cirque Cirque Haadral I

Cirque Flcar

. . . . . .

G r o u n d  Moraine . . .

H i l l / H i l l o c k

SWqlO

Drumlin

Kane

Kane Terrace

Es ker

TerninaI.Woraine . . .

Recessionaf Moraine . . .

Lateral uoraine . . .

Outrssh  P l a i n . . . . . .

Outubrh  la-race . . .

Lake P l a i n

Val ley  Tra in

Delta P l a i n

. . .

. . .

. . .

. . .

Lake Plain Terrace

Lows P l a i n . . . . . .

Lwss Hi I I . . .

Crest
Backslope

. . .

F l a t

. . .

Flat

btholm
Crest/Sunit

Backslope

Footslope
Flat

Sumnit

Bsckslooe

c r e s t

Backslope

F l a t

Gackslopa
K&t10

Crast/Sunnit

Gackslope

crest
Gackslopb

c r e s t

Backslope

c r e s t

Backslope
F l a t

Kett IO

F l a t

Kett I e
Backslope  tscarp)

F l a t

K e t t l e

F l a t

F l a t

Flat

Backslope tscsrpl

F l a t

C-S/S/G/F /T
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A SPECULATIVE CLASSIFICATION OF SOClE  GENERAL LANDFORM

-__-_------ ----m--e- _

I II III IV V

Grand Gre,at Major Component Landform

Landform Landform Landform Landform Element
____________-______--- -11---____1_ _____-_-_-_-_----_-

MOUNTAINS (variously > 300 m or a 1,000 ft. high)
Mountains

Mountain Summits
Mountain Ridgetops
kkuntsin Sideslopes
Uwntsin Valleys
Mountain Foothills
Mountain Footslopes

Cslderas . . .

Volcanic Cones . . .
crstw-s
Volcanic Flows

Block Mountains . . .
Folded Mountains
Guma Mountains . . .

. . .

. . .

. . .

. . .

. . .
. . . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .

HILLS (variously < 300 m or < 1,000 ft. high)
Hills ta group, or large area of similar hills 6 valleys)

Hills/Ridges
Hill Crests/

Summits

Hill Sideslopes

Foothills
Buttes
Cinder Cones
cuestar
Hogbacks

Mesas
Knobs/Knolls
Nunstsks

PLATEAUS
Plateaus . . .

Hes*s . . .

Tablelands . . .
Dissected Plateaus

High/Lou  Hills

Vallsys/CanVons

Scabland . . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .
-. . .

. . .
. . . . . .

. . .

Crest/Sumnit
Shoulder
Saddle
spur
Backslops
Footslope
Landslide

. . .

. . .
0..

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .
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I
Speculative Classification of Some General Lsndforms--Continued, 2.

I II III I” ”

Grand Great Major Component Landform

Landform Landform Landform Landforn ElefWnt

PLAINS
Plains

Coastal Plains

Till Plains
Lake Plains
Lava Plains
Karjt Plains

RIVER VALLEY . . .
Vsll~y Floor

. . . . . .
Hills/Ridges/ValleVs . . .
Pod i rents . . .

Rock-Pedimnts . . .

. . . . . .

Hills/Ridges/Valleys . . .

Pediments . . .
Rock-Pediments ..a

Fbcos  in . . .

. . . . . .

. . . . . .

. . . . . .

. . . . . .
Sinkhole

. . .

. . .

Floodplain

..*

*..

. . .
Channel

Meander

Braided Channel
Natural  Levee
Beckswamp
Oz4.o~ Lake

Valley-Border Surfaces
stream Terrace

stratll T*rrace

Structural Bench

Pedinnt

Valley Sideslope

Bluff . . .

. . .

. . .

. . .

. . .

. . .

. . .

I):-?

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .
Flat
Flat
Channel
Point Bar
Knickpoint
Channel
Slough
Channel

. . .
Flat

. . .

Fldt
Backslope tscarp)
Flat
Backslope  IscarP)

Flat

Bdckslope  fSCar.0)

Flat
Gackslwa tscarp)
Backslope
C-S/S/B/F



200

1

Speculative Classification of Soma General Lsndform3--Continued,  3.

M - - e - - - - _ _ - _ _-

I I I I I I I V V

Grand Great Major Compomnt Landtorm

Landform Landtorm Landtorm Landform EIOMM
-p-________---_-_ ,------~-~~--~ ___ _ _ _ _

SHOCIELINE
Reef

Beach Beach

Beach Terrsca
Barrier Beach
Ear
Lagoon
Mud Flat/Tidal
Foredune
Marina Tarrace
CBlW

Headland

Flat

. . .
Beach

Geach Ridge
Garriw  Flat

Spit
. . .
. . .
. . .
. . .
. . .

. . .

. . .

. . .

. . .

. . .

. . .
Wave-cut Platform
Wave-built Terrace
Srash zone
Garm

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

I83
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National Cooperative Soil Survey Converence

July 24-28, 1989

Lincoln, Nebraska

Northeast Agricultural Experiment Station Report

by

John C. Sencindiver

West Virginia Agricultural and Forestry Experiment Station

Morgantown, W

This report will summarize activities in the following areas:

A. 1988 regional conference committees and task forces.

B. Activities of NEC-50, the northeast experiment station
coordination committee on soil survey, and

C. Research programs.

For further details of each of these topics I suggest that you refer
to the 1988 Proceedings of the Northeast Cooperative Soil Survey Conference
which was held at the University of Maine at Orono.

A. Committees and Task Forces of the 1988 Regional Conference.

Committee 1: The Impact of the Food Security Act on the Soil Survey
Program in the Northeast; Chairman, William Hatfield, SCS State Soil
Scientist, West Virginia.

Charges:
1. To identify

soil survey
NCSS responsibilities for FSA and how they affect the
program in the northeast.

2. To identify NCSS activities to be carried on in the northeast
after 1990 when mapping is completed for FSA.

Responses:
Charge 1 - FSA has affected the soil survey program both positively

and negatively, but most of the affects have been positive. Positive
effects are the following:

a. Has given that portion of soil science that deals with field
identification, characterization, and interpretation a "shot" of
enthusiasm.

b. Although there is added pressure, soil scientists have a feeling
of being needed.

C . Increased awareness of the need for soil survey.
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d. Forced soil scientists to set priorities and to become more
efficient.

e. Broadening of experience for soil scientists on details.
f. Accelerated the mapping of cropland.
4. Increased funds.

On the negative side, some previously started surveys have been
delayed because soil scientists have been detailed to other areas. Also,
some reviews have been delayed, and others have been shortened to
accomodate reviews in counties with extensive mapping for FSA. The pattern
of mapping has been altered from block mapping to the less efficient farm
or tract mapping.

Charge 2: The following activities should receive the highest
priority after 1990.

a. After completion of FSA work the backlog of surveys will need to
be correlated and published.

b. Basic soil services.
(1) Interpretations.
(2) User training-(within SCS and outside SCS).
(3) Remapping at a larger scale.
(4) Interdisciplinary input.
(5) Maintaining technical guides, etc.

C . Updating and recorrelating previously published surveys.
d. Developing potential or similarmethods of presenting soil survey

data.
e. GIS development.

Committee 2: Soil-Water Contamination; Chairman, Peter Veneman,
University of Massachusetts.

Charges:
1. What are the soil properties that are important to the soil-water

relationship, especially involving the addition of wastewater or
the movement of organics  through the soil?

2. Evaluate interpretations in the NSH relating to the addition of
wastewater to the soil? Are the guidelines in the NSH sufficient
for rating the interpretations?

3. Identify new interpretations that may be needed.
a.

b.
C .

d.
4. IS

Are-there inte-qretations  that should be developed for
wastewater disposal that are not in the NSH?
If so which ones?
What soil properties and ranges are needed for the
interpretations?
What are the restrictive features?
more research needed to better understand the soil-water.~

relationship, especially relating to wastewater disposal and to
the movement of organic compounds in the soil environment? If so,
in what areas and for what soil properties?

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Recormnendations:
Based on the items included in this report and the deliberations

during the meeting, the committee reconnnends  the following:

1.

2.

3.

4.

5.

6.

I.

To change the restrictive feature designation of "poor filter" to
"rapid percolation".
To use the "frozen soil" designation as the appropriate soil
property in the interpretation guide tables for waste management,
to indicate a permafrost condition.
To reevaluate the use of the limitation terms "slight, moderate,
and severe".
To more accurately define the limiting features in the
interpretation tables.
To evaluate the potential of using soil-water state information in
simple prediction models assessing the potential leachability of
pollutants.
To develop a computer assisted procedure calculating the temporal
variability in the soil-water state of major soil series in
several MLRAs in the northeastern region.
To continue this committee  to accomplish items 5 and 6 of these
recommendations.

Committee 3: T Factor; Chairman, Fred Gilbert, SCS State Soil Scientist,
New York.

Charges:
1. Evaluate the guidelines for assigning the T factor to a soil

series in the National Soils Handbook (NSH).
2. Is the definition of renewable and nonrenewable soil in the NSH

sufficient? If not how can it be improved?
3. Can observable soil properties be used as criteria to assign T

values to a series? If so, what properties?

Recommendations:
1. The Guidelines are general and clear. It is apparent, however,

that the application of these guidelines has not been carried out
in good fashion.

It is the committee's recommendation that a computer program be
developed that would query data to locate inconsistencies.

2. The definition is insufficient and is subject to varied
interpretations. He suggest that criteria be developed for
renewable and nonrenewable surface layers followed by specific
applications to subsurface layers; i.e., till with bulk densities
of 1.8 or greater, saprolite, etc.



3. Observable properties can be used as criteria to assign T values.
Some of these properties are:

a. Depth to rock, saprolite, coarse layer, fragipans, dense
till, clay pans, micaceous layers, free carbonates, extremely acid
or alkaline layers, and other root limiting layers.
b. Texture (available moisture).
C . 'Organic matter distribution.
d. Soil structure.
e. Soil tilth.
f. Rock fragments.

4. Terminate this committee.
5. Continue study of the subject of soil tolerance to erosion but

with a new committee. Focus the committee as follows:

Explore a new system in addition to the present that would
indicate soil fragility. The system would use existing data. It
was recosnnended that the conference structure a committee to
explore a fragility index based upon readily available records.
It was further recommended that the conanittee consider all
available research in devising a fragility index. Several
proposals have been published. The fragility index should
consider various planning horizons, the years that the soil would
be used for production. The new quantities should be presented in
such a way that they would not be confused with the current "T"
values.

Task Force 1: Soils of the Northeastern States; Chairman, Edward Ciolkosz,
The Pennsylvania State University.

Background

Bulletin 848 of the Pennsylvania Agricultural Experiment Station, Soils of
the Northeastern United States, was published in 1984. Committee 4 of the
1984 Northeast Cooperative Soil Survey Conference suggested that an
additional report be prepared that would provide interpretations for the
map units on the General Soil Nap in Bulletin 848. This has not been done.
The supply of Bulletin 848 has diminished to the extent that if an
interpretative report were prepared, there would be no publication to go
with it. Additionally, SCS is requiring all states to prepare a state
general soil map (STATSCO) at a scale of 1:25O,OOU.  This map will be
available with some interpretive material.

Task Force Considerations: (Charges)

1. Does the proposed interpretative report (to supplement Bulletin
848). overlap, conflict, or duplicate information that will be
prepared by the STATSCO map?

2. Should Bulletin 848 be reprinted?

3. Should Bulletin 848 be reprinted with revisions?

4. Should Bulletin 848 be reprinted with interpretations?
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5. If revisions and additions of interpretations are suggested, who
will develop the interpretations and revise the Bulletin?

Recommendations

1.

2.

3.

4.

The bulletin should be revised and a standard format be
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established for the chapters to make the bulletin more consistent
and complete.

The map should be compared to the STATSCO map and revised only if
there are major discrepancies between the two maps.

Only general interpretations should be included in the bulletin at
about the great group leve.

The conference steering committee should establish a map and
bulletin committee and an overall committee chairman to get the
job done.

Task Force 2: State Soil Survey Database; Chairman, Greg Schellentrager,
SCS Assistant State Soil Scientist, Vert'Wnt.

Charge 1: Are there soils data that should be in the State Soil Survey
Data Base but currently cannot be stored?

It was recommended that Soil Conservation Service offices work closely
with Agriculture Experiment Stations in determining the need for additional
the State Soil Survey Data Base data tables. These data tables should be
designed to meet the demand for both University and Soil Conservation
Service needs. ’

Charge 2: Are there data needed by Universities or consultants that are
not currently in the State Soil Survey Data Base?

Categories of data which could be useful to Universities and
consultants were identified. These data generally do not conform to the
current structure of the State Soil Survey Data Base. It was recommended
that the Soil Conservation Service and Universities continue to investigate
a means for linking site specific (point) data to soil map units and
automating these data.

Charge 3: How can individuals, other than Soil Conservation Service, use
the data in the State Soil Survey Data Base?

The lack of responses of many of the non-Soil Conservation Service
committee members to the questionnaire, as well as discussion during
corrnnittee  meetings and the general sessions, indicated to the task force
that there is little awareness of the availability of automated soil survey
information outside of the Soil Conservation Service. It was the consensus
of this task force that the State Soil Survey Data Base software and data
should be available to those who ask for it. State wide data could be
distributed through the University/Extension systems. County based data
could be distributed through the Soil and Water Conservation Districts.
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Soil Conservation Service National Headquarters should provide policy
pertaining to the potential reimbursement of costs associated with the
,distribution and subsequent maintenance of data and software.

Charge 4: Should individuals, other than Soil Conservation Service, access
a 3B2? If so, what security factors need to be considered?

It is recommended by this task force that telecormnunication  access to
the 3B2 in which the Official State Soil Survey Database resides should be
limited. When access is provided via telecomrmnications  or any other
method, read only permissions should be assigned to the login.

B. Activities of NEC-50.

The major activities of NEC-50 have been the following:

1.

2.

3.

4.

A computerized listing of available pedon data. The list includes
soil names, location of data and types of data, but no data are
given. Only experiment station data are included.

Soils of the Northeastern United States, Bulletin 848, was
published in 1984 by the Pennsylvania Agricultural Experiment
Station in cooperation with the other northeast stations.
Revision and reproduction of this bulletin are being planned.

A one-week long regional soil genesis field course (trip) has been
conducted for several years for graduate students and faculty.
Visits are made to different parts of the region each Sumner. The
1989 field trip will be held in New Hampshire.

A regional soil mapping course has been discussed. It will be
further discussed at the 1989 NEC-50 meeting.

C. Research Activities.

Environmental research continues to be emphasized in the northeast.
The following list of research projects was extracted from reports
submitted by each of the northeastern experiment stations and published in
the 1988 proceedings of the northeast conference.

Connecticut

1. Movement of toxic organics  from on-site septic systems.
2. Effects of pesticides on groundwater quality.
3. Gains, losses and management of soil nitrogen.

IH
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Delaware

1. Characterization and genesis of loess - derived soils.
2. Morphological indicators of soil moisture regimes.
3. Affect of selective dissolution on particle density.

1. Effect of woodash on soil nutrient composition.
2. Evaluation of deep soil incorporation and annual maintenance

dressings of fertilizer on apple nutrient deficiency disorders.
3. Examination of the contribution of aggregate bound N and K to

plant nutrition.
4. Distribution of N in soils which have received various organic

amendments.
5. Nutrient cycling in northern New England forests, particularly as

that cycle is affected by disturbance.
6. Soil characterization studies in active soil survey areas.

Massachusetts

1. Soil moisture regimes.
2. Fragipans.
3. On-site sewage disposal.
4. Phosphorus sorption.
5. Soil water movement.
6. Landfill leachate treatment utilizing artificial wetlands.
I. Spatial distribution organic matter.

Maryland

1. Morphology, characterization, classification and reclamation of
highly man-influenced and acid sulfate soils.

2 . Pedogenesis, iron sulfide formation, and iron and trace metals in
tidal marsh soils of the Chesapeake Bay.

3. Aguods on the eastern shore.
4. Micromorphology and trace metals of glauconitic parent materials.
5. Physical modeling of soil reflectance.
6. Oyster shell middens effects on soil chemical properties.

New York

1. Soil temperature regimes in the Catskills, Salamanca Re-entrant,
Glaciated Allegheny Plateau and Champlain Valley.

2. Dye tracer analysis for evaluating nonpoint source pollution.
3. Development of a soils database for Central America.
4. Preferential reduction of hematite over goethite in some oxisols

in Brazil.
5. Pedogenesis and landscape evolution in the Salamanca Re-entrant,

Southwestern New York.
6. Strength analysis and micromorphology of fragipans in loess-

derived soils of northeastern Louisiana.
7. Comparative, iron mineralogy in brown and redbed till-derived soi
of the Catskills.

.ls



208

8. Radon flux in New York soils.

Pennsylvania

1. The potential of information systems for soil survey information.
2. Amorphous materials in soils from various parent materials and

drainage classes.
3. Radon in soils.
4. Pedogenesis of well-drained soils developed from,limestone

materials.
5. Soils developed from tall grass prairie in northwestern

Pennsylvania.
6. Remote sensing projects related to soil resources.

Rhode Island

1. Distribution of heavy metals from urban runoff in a vegetated
detention basin.

2. Nitrogen removal from on-site sewage disposal systems: a field
evaluation of alternative and conventional designs.

3. Use of soil survey and GIS processing for groundwater protection.
4. Management implications of a state-wide GIS.
5. Soil properties in the transition zone forested wetlands.

Virginia

1. Soil erosion and productivity of the Piedmont region.
2. Minesoil genesis.
3. Statistical description of map unit composition.
4. Studies of high elevation Haplumbrepts.
5. Floodplain and terrace systems in the great valley and lower

Coastal Plain.
6. Saprolite weathering in soil landscapes formed from schistic and

gneissic parent material.
7. Genesis and characterization of residual soils influenced by

colluvium in the Piedmont.
8. Characterization methods for quantifying mica.
9. The extent and nature of capping on major interfluves along an

east to west transect in the southern Piedmont.
10. Characterization studies in support of active soil surveys.

West Virginia

1.
2.
3.
4.
5.
6.
7.

8.

Reclamation of abandoned minelands.
Hinesoil mineralogy.
Characterization, classification and genesis of minesoils.

I
I
I
I
I
I
I
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Use of volunteer and man-made wetlands to treat acid mine drainage.
Land application of sewage sludge.
Utilization of fly ash and wood residues in mineland reclamation. I
Evaluation of different methods of determining lime requirement of
minesoils.
Characterization of soils for wastewater disposal potential.

~
I
I
I
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Awcul~ural  a FaIerfw Experwnenr S,a,,on

UNIVERSITYOFALASKA FA I R B A N K S Palmer Research Center
533 E. Fireweed

School oi ~grtculrure and Land Resources Management
Palmer. Alaska 99645
1907) 745.3257

West Agricultural Experiment Station Report
to the National Cooperative Soil Survey Conference

in Lincoln, Nebraska, July 24-28, 1989

by Chien-Lu Ping, Associate Professor of Agronomy

This report is based on the WRCC-30 report in WRWPC in Maui, Hawaii, June
1988, informal discussion with members of the WRCC-30 during the ASA
meeting in Anaheim, California, Nov. 1988, and some subsequent exchange
of ideas after the meeting.

A. Activities of West Agricultural Experiment Station related to NCSS:

1. Soil mapping

Several stations have been actively involved in soil mapping
either through contract or research projects. Oregon and
Washington are ready to publish a general soils map. Montana
cooperated with SCS to map saline seeps using color-IR
photography. Alaska has a contract to map 12000 acres as part
of a soil baseline study for Usibelli Coal Mine. Wyoming has
reported 25000 acres of rangeland mapped.

2. NCSS reviews and correlation
and manuscript

Most stations participate in field reviews and correlationshin
support of NCSS. However, the degree of participation varies
among stations. The primary concern for the University
representatives is the requirement of publication. Some states
have been successful in making use of NCSS reviews to identify
research needs or topics, and obtain logistical support from
cooperators, mainly SCS, to do transect and sampling.

3. Teaching and research

Nearly all representatives of the West Agricultural Experiment
Station are involved in teaching rlasses in soil genesis and
classification and soil management and field trip classes.

review

Research projects on soil genesis and classification contribute.
:pl,“hz revision of z;il TaxonomyA Alaska, Arizona, California,

Oregon, Washington have research projects
contributing to the Andisol proposal and Spodosol revision,
whereas Arizona, California, Idaho, Montana, Nevada, New Mexico,
Utah, and Wyoming are contributing to the Aridisol revision.
Nearly all stations have on-going soil climate research programs
contributing to the redefinition of soil moisture and soil
temperature regime.
coor&ation committee WRCC-50, So.il Climate and Vegetation Indicator,
will be discontinued after 1989. Propose to combine with WRCC-30.

172
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4. Laboratory analysis procedures

After 4 years of comparative study, the laboratory analysis I

committee of WRCC-30 found high variability in several of the
routine analyses, e.g. extractable cations, exchangeable
acidity, and particle size distribution. This study raises a I
flag on the value of the information to be stored in the
national pedon data base. I8. Concerns to the West Agricultural Station and NCSS

1. );l;;knc$ations  reported decreasing enrollment in agriculture
including soils, in recent years. This raised the

concern'in the universities that such trends would hurt the
continuity of programs. Also, it would hurt the NCSS in the
future if there were not enough soil scientists to fill the
positions.

2. Most stations also reported decreasing support in soils
research. On the national level, the emphasis of agriculture
research has been placed on biotechnology and molecular biology,
and most recently on water quality. It is more difficult for
soil scientists to get support to do basic research in soil
genesis and classification that would benefit NCSS. In many
cases, soil genesis and classification research projects are
embedded in other programs. California and Montana have been
successful in winning contracts applying soil classification to
management practices.

Faculty in the universities are required to produce refereed
journal articles from their activities. Activities related to
NCSS generally do not fit this category. This sometimes
discouraged the faculty members from participating in NCSS
related activities. Mechanisms should be considered at the
higher levels in both USDA-SCS and the agricultural stations to
facilitate such cooperation and benefit the academic
requirement.

3. The 1990 Work Planning Conference is scheduled to be held at the
campus of University of Alaska Fairbanks from June 22-28, 1990.
It is ideal to bring this regional group to focus on the soil
classification and mapping and land management in the subarctic
zone, not only because many of the western states share the
cryic and even pergelic soil temperature regime in the alpine
zone, but also because of the recent interest of US-Soviet
cooperation. The site of this conference is unique because UAF
is the only institution in the US involved in land resource
research and management in the circumpolar region, and SCS in
Alaska is the primary NCSS unit that deals with soil survey in
the permafrost zone. I would like to take this opportunity to
welcome you all to come to this conference.
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The Use Of Geographic Information System (GIS)
In the Soil Conservation Service (SCS)

by
George Rohaley

National GIS Coordinator, SCS.
Washington, D.C.

BACKGROUND

In 1985 the SCS got seriously involved with GIS when the
Department of Agriculture awarded a contract to automate SCS
state and field offices with AT6T computers using the UNIX
operating system. ,The advent of the Field Office
Communications and Automatloo System (FOCAS) gave SCS the
opportunity to purchase hardware to support GIS.

At that time, very few GIS'e operated in UNIX. An
investigation and evaluation of the Geographic Resources
Analysis Support System (GRASS) software found that GRASS
was UNIX baaed, written in the "C" programming language,
well designed, relatively easy-to-use, and public domain.
GRASS was originally developed by the U.S. Army Construction
Engineering Research Laboratory (CERL). The public domain
software being free makes GIS affordable to our many state
and county field offices. Commercial GIS software
comparable to GRASS runa in the $15,000 to $20.000 range per
licensed site.

Through a cooperative-agreement with CERL. the GRASS
software was ported from the CERL SUN compute.rs to SCS ATdT
3B2 and 386 computers. The "C" language and UNIX both help
to simplify the porting of software to different hardware
platforms. For example, GRASS currently runs on 10
different computer vendor hardware systems.

A careful an extensive pilot test was held in seven state
locations, National Aeadquarters. and our National
Cartographic Center (NCC). During this test period, SCS
wrote computer programs or drivers which interfaced GRASS to
digitizers, plotters, graphic cards. terminals and other GIS
computer peripherale. SCS also wrote programs to allow
certain types of available digital data (MIADS, SCS-GEF 6oil
data, and ERDAS) to be imported to GRASS. GRASS imports
most digital data through the federal defacto standard
called DLG-3 Optional format developed by the USGS.

GRASS was selected as the agency supported GIS software in
October 1988. The selection of a UNIX baaed GIS complies
with the Agency policy which states SCS support for the UNIX
operating system a8 the system of choice. We believe UNIX

is an excellent choice since it is multi-user, portable, and
a more powerful operating system than DOS.
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IMPLEMENTATION STATUS

T h e  S C S  s t r a t e g y  f o r  C I S  t e c h n o l o g y  a t  a l l  l e v e l s  o f  t h e
a g e n c y  i s  t o  m a k e  i t  a v a i l a b l e  a s  a  r o u t i n e  t o o l  f o r  t h e
natura l  resource  manager . F i f t e e n  s t a t e s  p r e s e n t l y  h a v e
f u l l - t i m e  G I S  S p e c i a l i s t s . U s e r  s u p p o r t  s u c h  a s  t r a i n i n g ,
t e c h n i c a l  a s s i s t a n c e , and  database  deve lopment ,
r e f o r m a t t i n g , and maintenance wil l  come from the NCC and the
S t a t e  O f f i c e s . Coord inat i on  o f  s o f tware  and  hardware
deve lopment  i s  managed  by  the  Car tography  and  GIS Div i s i on ,
Natiooal  Headquar ters . An interagency GRASS Steering
Committee made up by the many organieations  using GRASS
p a r t i c i p a t e  i n  t h e  c o o r d i n a t i o n  a n d  s h a r i n g  o f  d e v e l o p m e n t .

Today, approx imate ly  70  SCS s i t es  have  ins ta l l ed  the  GRASS
so f tware  and  are  in  the  ear ly  s tages  o f  Implement ing  GIS .
Approx imate ly  35  pew s i t es  are.plsnned to receive GRASS In
FY-90. S o f t w a r e  i n s t a l l a t i o n  i n  m o s t  s t a t e s  d e p e n d s  o n  t h e
a v a i l a b i l i t y  o f  f i n a n c i a l  r e s o u r c e s  f o r  h a r d w a r e ,  s t a f f i n g
a n d  t r a i n i n g . T h e r e  i s  n o  n a t i o n a l  e f f o r t  t o  e q u i p  a l l
o f f i c e s  w i t h  a  GIS. Most  new s i tes  are  ins ta l l ing  GRASS on
t h e  3 8 6  m a c h i n e  a s  i t  rues 4  to  10 t imes .faster  than  the  3B2
depend ing  on  the  type  o f  p rocess ing  be ing  done .

Guide l ines  have  been  es tab l i shed  t o  he lp  S ta tes  implement
GRASS in  a  l og i ca l  and  e f f e c t ive  manner . Some of the
g u i d e l i n e s  a r e  l i s t e d  i n  s e q u e n t i a l  o r d e r :

- Obtain management support  for  GIS.
- Appo int  a  GIS  Coord inator .
- H i r e  a  G I S  S p e c i a l i s t .
- Deve lop  a  S ta te  GIS  P lan .
- I d e n t i f y  r e q u i r e d  d a t a b a s e s .
- C h e c k  f o r  e x i s t i n g  d a t a b a s e s .
- S e l e c t  a n  a c c u r a t e  b a s e  m a p  f o r  d i g i t i z i n g .
- A l l o c a t e  t i m e  a n d  f u n d s  t o  a c q u i r e  d i g i t a l  d a t a .
- Secure  fund ing  f o r  hardware .
- Take  the  Int roduct i on  to  GIS  t ra in ing  a t  NCC.
- Take the GRASS Users training at NCC.
- A l l o c a t e  t i m e  f o r  o n - t h e - j o b  t r a i n i n g .
- C o o r d i n a t e  G I S  a c t i v i t i e s  w i t h  o t h e r s .
- Es tab l i sh  agreements  w i th  o thers  t o  share  in  the

deve lopment  and  exchange  o f  da tabases .

IY5

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



2 1 3
-

i

I
I
I
I
I
I
I
I
I
I
I
I
I
I

SCS GIS APPLICATIONS

A n a l y z i n g  a n d  m a n a g i n g  n a t u r a l  r e s o u r c e s
c h a l l e n g e s  f a c i n g  t h e  S C S  i n  t h e  f u t u r e .

i s  o n e  o f  t h e  m a j o r
B e c a u s e  S C S  is a

m a j o r  l a n d  m a n a g e m e n t  a g e n c y , u s i n g  G I S  i s  a  l o g i c a l  a n d
n a t u r a l  o u t g r o w t h  o f  t h a t  r o l e . SCS c o n s e r v a t i o n
s p e c i a l i s t s  f r e q u e n t l y  u s e  g e o g r a p h i c  i n f o r m a t i o n  f r o m  m a p s
a n d  a e r i a l  p h o t o g r a p h y  i n  h e l p i n g  l a n d  o w n e r s ,  S t a t e ,  a n d
l o c a l  g o v e r n m e n t  t o  m a n a g e  l a n d  a n d  w a t e r  r e s o u r c e s .

G I S  is a  v e r y  i m p o r t a n t  t e c h n o l o g y  w h i c h  w i l l  b e  u s e d  i n  S C S
t o  s u p p o r t  t h e  i n c r e a s i n g l y  c o m p l e x  s o l u t i o n s  r e q u i r e d  i n
w i n d  a n d  w a t e r  e r o s i o n  p r e d i c t i o n , t o  a n a l y z e  w a t e r  q u a l i t y
a n d  q u a n t i t y  a n d  t o  d e v e l o p  e f f e c t i v e  c o n s e r v a t i o n  p l a n n i n g
a l t e r n a t i v e s .

G R A S S  i s  yery f a s t  a t  a n a l y s i s , i t  h a s  p r o v e n  t o  d o  v e r y
w e l l  i n  s u p p o r t i n g  t o w n s h i p , c o u n t y ,  a n d  r e g i o n a l  r e s o u r c e
a n a l y s i s  a n d  m a k i n g  s o i l  i n t e r p r e t a t i v e  m a p s . GRASS is  used
f o r  s o i l  m a p  d i g i t i z i n g  a t  t h e  m a p  c o m p i l a t i o n  a n d  o r  m a p
f i n i s h i n g  s t a g e  a s  i t  m e e t s  t h e  n a t i o n a l  soil s u r v e y  m a p
d i g i t i z i n g  s p e c i f i c a t i o n s  i n  v e c t o r  f o r m a t . C o m p a r i s o n s  o f
d i g i t i z i n g  s o i l  s u r v e y s  w i t h  G R A S S  t o  m a n u a l l y  d r a f t i n g  o r
s c r i b i n g  h a v e  t e s t e d  t o  t a k e  a b o u t  t h e  s a m e  time,. The
d i g i t a l  s u r v e y  g i v e s  t h e  u s e r  t h e  a d d e d  b e n e f i t  o f  u s i n g  t h e
d a t a  i n  a  GIS f o r  a n a l y s i s .

G R A S S  is p r e s e n t l y  b e i n g  i n t e r f a c e d  w i t h  t h e  C o m p u t e r
A s s i s t e d  M a n a g e m e n t  a n d  P l a n n i n g  S y s t e m  ( C A M P S ) ,  w h i c h  w i l l
r e q u i r e  a  f i e l d  o f f i c e  u s e r  t o  h a v e  o n l y  m i n i m a l  k n o w l e d g e
o f  G R A S S  o r  G I S  t o  b e  a b l e  t o  g e n e r a t e  a  c o n s e r v a t i o n  p l a n
m a p  o r  a  s o i l  i n t e r p r e t a t i v e  m a p . T h e  s c h e d u l e d  r e l e a s e  f o r
t h i s  i n t e r f a c e  f o r  s t a t e  t e s t i n g  i s  A p r i l  1 9 9 0 ,  a n d  Is
d e s i g n e d  t o  b e  u s e d  o n  a  3 8 6  c o m p u t e r .

D i g i t a l  s o i l  s u r v e y s  a n d  o t h e r  g e o g r a p h i c  d a t a b a s e s  f o r  f a r m
a n d  f i e l d  h o u n d a r i e s , h y d r o l o g i c  u n i t s  a n d  l a n d  c o v e r  a r e
t h e  p r i m a r y  n a t u r a l  r e s o u r c e  m a p  l a y e r s  S C S  p l a n s  t o  a c q u i r e
f o r  G I S  a n a l y s i s . Dfgftfsfng is s a i d  t o  t a k e  7 0 - 8 0  p e r c e n t
o f  t h e  c o s t  t o  i m p l e m e n t  a  f u l l  w o r k i n g  G I S . S C S  w i l l  b e
w o r k i n g  w i t h  o t h e r s  t o  s h a r e  i n  t h e  d e v e l o p m e n t  o f  t h e s e
d a t a b a s e s , w e  c a n n o t  d o  i t  a l o n e . M a n y  c o u n t y  g o v e r n m e n t s
are s e e i n g  t h e  v a l u e  o f  d i g i t a l  s o i l  s u r v e y  d a t a  a n d  a r e
s u p p o r t i n g  t h e  d i g i t i z i n g  e f f o r t  w h i l e  S C S  p r o v i d e s  t h e
q u a l i t y  c o n t r o l  in o r d e r  t o  m a i n t a i n  t h e  i n t e g r i t y  o f  t h e
o r i g i n a l  s o i l  s u r v e y .

I
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The SCS and the Bureau of Census signed a Memorandum of
Understanding to exchange and update digital data. In
brief, the Census Bureau will give SCS the TIGER (digital
files of roads, political boundaries, and drainage at
1:100,000 scale) data and SCS in return will provide updated
files as the data is used. TIGER will be used in SCS to
form the base map for overlaying natural resource data at
the county and local level.

SOFTWARE AND HARDWARE DEVELOPMENT

Some of the development efforts currently being worked on in
SCS are summarized:

- Funding and cooperating in the development of interface
programs which will allow users to import ARC-INFO, TIGER,
and Integraph SIF files directly into GRASS without having
to convert the data to DLG-3 before importing. This work
will greatly increase the SCS ability to share and exchange
spatial data files.

- Developing a SSURGO-GRASS and STATSGO-GRASS interface.
This allows SCS-GRASS GIS users to more easily develop soil
interpretive maps without.having  no special knowledge of
GRASS or GIS concepts. This is being done in coordination
with the National Soil Survey Center.

- The SCS and Forest Service have been cooperating for
the past year in the porting of the LT Plus digitizing
software to both agencies UNIX machines. The software has
been dramatically enhanced as well. Preliminary tests show
LT Plus to be 2 to 3 times faster in digitizing soil data
compared to other public end commercial software. Release
of this software for the AThT hardware is set for April
1990. The NCC will provide training to SCS users of LT
Plus.

- The SCS has improved the the plotting subsystem of
GRASS. The new system called Map Gen enables GRASS to plot
maps having high cartographic quality. Use of color fills,
symbols. and different style and sizes of typefaces make
GRASS output products equivalent to leading commercial
systems. Map Gen Is already being used but official release
is set for June 1990.
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STATUS OF,FOREST SERVICE GIS PLAN
National Cooperative Soil Survey Conference

Lincoln, Nebraska
July 26, 1989
Don Eagelston

What Are We . . .

The U.S. Department of Agriculture (USDA) Forest Service is
responsible for managing nearly 200 million acres of land
nationwide. The Agency employs over 30,000 employees in
approximately 800 offices located in 45 states, Puerto Rico,
and the Virgin Islands. We manage 156 national forests, 83
experimental forests and ranges, 19 national grasslands, and
16 land utilization projects. The Forest Service cooperates
with the States in helping private landowners apply good
forest practices on their lands, and we do research to find
better ways to manage and wisely use our natural resources.

The Forest Service is a geographically dispersed
organization, which is composed of five program areas:

0 National Forest Systems
0 Research
0 State and Private Forestry
0 Programs and Legislation
0 Administration

Timberlands in the National Forest System account for 18
percent of all timberlands in the United States and
rangelands account for 5 percent of the U.S. total. The
Forest Service managed lands contain 128,000 miles of
streams and two million acres of lakes and reservoirs. The
National Forest System hosts more than 40 percent of all
outdoor recreation in the United States.

The Forest Service mission is best expressed in the phrase,
"Caring for the land and serving people". To successfully
accomplish this mission, the Forest Service needs to be
responsive to a wide variety of public uses of this land
and its many natural resources and constructed features.

Managing information is also critical to the Agency's
success. Forest Service managers need quality management
information about "what" resources are available, and
"where'* they are located. This information must be relevant
to the Agency's mission. It must be accurate, consistent,
and timely. It must be easily accessible, commonly
understood, and shareable.
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Where We Have Come From . . .

Like many other large organizations, the Forest Service
started using computers in the 1.960's. These
"decentralized" computers were located and used in
several regional offices. Remote data communications were
non-existent. The computers were used primarily for routine
number crunching applications such as
accounting and engineering. The systems were very
%nfriendlyO', and only a few "computer types" knew how to
operate them.

In 1973, large l'mainframe'l computers and "remote processing"
came on the scene
when the Department of Agriculture established the Fort
Collins Computer Center (FCCC). The Forest Service used
this %entralized'*  computer system over the next ten years
to support a number of %ationalw business, engineering, and

. resource management applications. Remote access to FCCC was
through "dumb terminalst' and a low-speed data communication
network. The applications were run mostly by trained
specialists. While word processing technology began to
appear late in this period, typewriters, calculators and
telephones were still the predominant office tools.

In the 1980's, we have witnessed another significant stage
in the evolution of the Forest Service computing
environment. We began the transition from the "computing
era" characterieed  by management's attempts to contain and
control the proliferation of diverse functional computer
systems: to the @'information era" characterized by
.management's initial efforts to bring essential information
together in an integrated and managed information
environment.

In 1983, the Forest Service made a giant,step  forward by
beginning to implement a "distributed processing" system
that was designed to be accessible and used by all
employees. With investments totalling S125 million to-date,
we now have about 865 "mini-computers"  and about 18,000
terminals located in all of our offices and serving all of
our employees Service-wide.

During this round of office automation, we have
revolutionized the way we communicate and share information
through the introduction of electronic mail, word
processing, and a filing system. We have also successfully
begun to automate our O'administrativeP'  class of information
and streamline a number of processes in the areas of
finance, procurement, and personnel.
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The returns from these investments have been significant.
Over the past five years, we estimate that the benefits have
exceeded the costs by five times. The payoffs have been in
the areas of increased accessibility by all employees
to timely and consistent information, streamlined management
tracking and reporting systems, increased data accuracy, and
overall more efficient processes.

Where Are We Headed . . .

We are now preparing to enter a new phase in the evolution
of our information environment. The planned GIS procurement
provides the Forest Service with an opportunity to begin to
automate another class of information -- spatially related
information about the natural resources and constructed
features we manage. More importantly, it provides 'an
opportunity to take another big step toward integrating all
of our management information into one seamless
'8one-stop-shopping81 automated information environment. .

Currently, the technology used to,store, access, analyze,
and display resource information, and the terminology used
to describe this information, varies widely throughout the
Forest Service.. It is clear that shareable, quality
resource information, available through a common, easy-to-
use information delivery system will help the Agency more
effectively accomplish its mission.

Consequently, in January, 1988, the Chief of the Forest
Service approved a plan for implementing geographic
information system (GIS) technology Service-wide
beginning in 1991. The focal point of this plan is the
vision of resource managers being able to easily use GIS
technology, and the information it supports, to get closer
to the ground and better serve our publics.

The largest uses of GIS will be in developing and
maintaining resource inventories, manipulating these
inventories for resource management decisions, and in
program and project design. Basic data (such as stream
networks, transportation, land ownership, elevation,
culture, soils, vegetation, geology, and cultural resources,
etc.,) will be utilized in analysis. Other uses of the
GIS include, but are not limited to, resource monitoring,
forest plan implementation, inventory maintenance and
update, etc. Currently, our resource inventory data resides
on maps, map overlays, photos (both geodetically controlled
and uncontrolled photography), books, various hardcopy and
digital files, microfiche, etc.
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Geographic information system technology will be used for
the collection, input, storage, retrieval and analysis of
data and presentation of geographically referenced, or
spatially located information. It will help the
Forest Service achieve its mission through better resource
data analysis and display. It will also facilitate the
sharing of data and information needed to support resource
management decisions. It will automate the data that has
traditionally resided on maps and various hardcopy data
records. Hardware and software technology will allow the
user to perform work in an automated electronic environment
that is currently done by manual processes.

What Are Our bong-Range Plans . . .

Data and information are vital resources, Everyone, and
every job, in the Forest Service depends upon having timely
and accurate data and information. It is important that an
environment be created within which all employees can
use these resources easily to carry out their work. This
data and information environment will provide decision-
support tools needed to manage the.land and its resources:
it will facilitate the sharing of data and information, both
internally as well as with the publics we serve: and it will
enable the agency to be administered efficiently.

It is the combination of GIS technology and data base
technology that will enable Forest Service managers to share
data or information about resources within the organization,
as well as externally with our cooperators and publics
the agency serves.

The following principles provide a focus and some guidelines
for accomplishing the GIS objective:

0 The national GIS technology and information
structure will support the management information
needed by the Agency to accomplish i.ts mission,
which includes addressing issues and making
decisions on all lands within the National Forest
System, as well as facilitating activities
within Research and State 6r Private Forestry.

0 GIS data shall be organized and described to
facilitate understanding and sharing of management
information both horizontally and vertically
within the organization, and with other land
management agencies and organizations where
possible.
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0 Forest Service managers must be able to easily
access the technology and the information is
supports via a "non-technical, user-friendly'
human interface;

0 Technology shall be flexible enough to expand and
incorporate new related technologies as they become
available.

Our strategy for implementing the new technology is based on
building from the bottom-up, implementing on the Ranger
District first. The Ranger District is where we do most of
our resource management work, and it is where we have most
of our direct contacts with the publics we serve. The
Ranger District is the primary source and user of most of
the resource data and information. This implementation
strategy will be supported by a family of general purpose
servers and workstations, supporting GIS functions and the
full range of administrative, scientific, and technical
applications which will become the information platform of
the 1990's for the agency.
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NCSS Conference, Lincoln Nebraska, July 27,1989

Land Information Systems in the Bureau of Land Manaaement

Danny L. Tippy, BLM, Phoenix Training Center

OUTLINE:

1. LIS in general (SEE ATTACHED LIS PAMPHLET)

A. ALMRS

B. GCDB

C. ARD/GIS

D. Why BLM is doing all this?

High priority from all management

Major investments are committed to this, 100's of millions

25 million per year now

System design is going ahead

E. Where are we at today?

BLM focus: data administration is the challenge

- Data managers- will help us avoid islands of separate

automation, people are not trained, and need to be.

- Data standards- bureau-wide we have to have set standards

for each data theme, and we are currently working on this.

- Quality control- garbage in

- Data sharing- why duplicate

done

garbage out '.

what other agencies have already

- This system will be used in all BLM offices at 225 separate

locations, currently less than half have access. There will be

65 Prime main frame computers in the interim system.

- Target system will be in place, from 1993 to 2000
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2. How does soils fit into this? Where are we now? What will happen

in the future?

A. Data standards - We have an established committee that is

working on soil standards. We are using and intend to use NCSS

standards for all soil data.

B. Digitizing - Digitizing is going on at

are cooperative efforts, others are not. Some

people digitizing soil information that isn't

various levels. Some

problems we've had are

correlated or joined

between orthophotos. People are anxious, but we must keep to

standards. An interagency approach is essential to making sure we

keep up to standards.

C. Supplemental mapping - The BLM would like to use GIS to

upgrade order III 'and IV surveys. Using digital elevation models

(DEM's), for slope class maps, and aspect maps, and other remote

sensing data we can increase the quality of our soil information

dramatically.

D. Displaying information - ELM is a multiple use agency. We

intend to use soil information in.our land use planning. GIS is

making it easier to display soil information to our users and

decision makers. Combining soil information with other resource data,

other information such as DEM's, can increase our effectiveness and

usefulness to resource management. '.

E. Interfacing models to soil surveys - Another aspect of using

soil data in GIS is to interface that soil data with predictive

models such as RUSLE or WEPP for large scale applications. Certainly

the ongoing research in these models will take this into account.'

F. Joint efforts, Sharing information - there are ongoing joint

efforts in use of soil information through GIS now in several states.

Sharing knowledge and experiences is the.key.

I
I
I
I
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REVIEW OF GEOGRAPHIC-INFORMATION-SYSTEM
TECHNOLOGY IN THE U.S. GEOLOGICAL SURVEY

by Kelly L. Warner

ABSTRACT

The Water Resources and Geologic Divisions of the U.S. Geological
Survey use geographic information system (GIS) extensively in studies of
water resources and earth sciences. A GIS combines two computer software
technologies: data-base management and digital mapping. The computer
hardware currently used for GIS processing is mostly minicomputers. Three
Survey GIS research laboratories provide state-of-the-art equipment and
expert personnel for answering technical and application questions. The
multitude of features that can be shown on maps complicates the application
of standards for GIS coverages.

The Survey has produced many national coverages that were generated to
show spatial distribution of geologic end hydrologic characteristics. The
Survey maintains several quality-controlled national data bases that can beg
used to create digital coverages. Local coverages, which are created for
specific projects, are used for planning and analysis. The Survey maintains

a computerized data-management system--the Earth Science Data Directory--
that references Federal, State, and local digital data.

'~The Water Resources and Geologic Divisions of the Survey are
continually considering new research topics and applying GIS to study these
concerns. The GIS will continue to be a major pert of the computer
technology of Survey because it has proven to be e valuable and effective
way to manage and display data.

I
I
I
I
I
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INTRODUCTION

Purpose and Scope
This overview describes the use of geographic information systems (GIS)

technology in the U.S. Geological Survey. The Survey consists of three
program Divisions (Geologic, Water Resources, and National Mapping) and two
support Divisions (Information Systems and Administrative). The three
program Divisions represent the Nation’s primary producers of cartographic,
geographic, hydrologic, and geologic data. All three program Divisions are
using GIS for their traditional mission of data collection, research, and
information retrieval. Although it is not surprising that the National
Mapping Division uses GIS in its cartographic and geographic missions, the
Water Resources and Geologic Divisions also have extensive GIS activities
related to their studies of water resources and earth sciences. This paper
is concerned primarily with GIS activities in the Water Resources and
Geologic Divisions of the Survey.

Organization of U.S. Geological Survey
The Geologic Division is organized largely along programmatic lines.

It consists of six line offices--Regional Geology; Mineral Resources;
Earthquakes, Volcanoes, and Engineering; International Geology; and
Scientific Publications--and 29 subordinate branches through which Division
programs are implemented. The line offices are all headquartered in
Reston, Va., and the branches are variously headquartered in Reston;Va.,
Denver, Colo., Menlo Park, Calif.,  Flagstaff, Ariz.,  Anchorage, Alaska, and
Woods Hole, Mass.

The Water Resources Division is structured by geographic area. It is
organizationally divided into four geographic regions--Northeastern Region
(Reston,  Va.), Southeastern Region (Atlanta, Ga.),  Central Region (Lakewood,
Cola.).  and Western Region (Menlo Park, Calif.).  Each Region is subdivided
into District offices. Each.District  office has the responsibility for
water-resources data collection and publication for one to five States.

Definition of a Geographic Information System
A GIS combines two computer software technologies: data-base

management and digital mapping. Data-base management is a systematic way of
organizing and accessing tabular data. Digital mapping represents map
elements as points, lines, polygons, or gridcells (Lanfear,  1989). For
example, the outline of a hydrologic basin is a polygonal map element, and
the tabular data associated’with that hydrologic basin may be area and b&in
name.
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STATUS OF GIS

Computer Systems
The Survey maintains GIS data bases and software for a variety of

operational equipment. The hardware currently used for GIS processing is
mostly minicomputers (88 percent), but some processing is done on a
mainframe (2 percent) and microcomputers (10 percent) (Federal Interagency
Coordinating Committee on Digital Cartography, 1988, p. 23). Ninety percent
of the GIS software used by Survey is commercial, primarily ARC/INFO 1/, and
10 percent is public-domain software such as Geographic Resources Analysis
Support System (GRASS). In 1984, following an extensive evaluation, the
Survey began using an ARC/INFO based GIS developed by Environmental System
Research Institute, Redlands, Calif., to organize, manipulate, analyze, and
graphically display natural-resources information. There are 42
installations in the Water Resources Division and an estimated 200 to 300
active GIS users. Nearly all new projects use GIS in some way.

The Survey offers six GIS training classes. The topics of these
courses include data-base planning, custom commands, ground-water modeling,
GIS principles, GIS for managers, and GIS publications. Personnel from the
Survey and outside agencies participate in these classes, which are usually
taught in Denver. The course instructors are generally Survey personnel
with expertise in the course topic.

Research Laboratories
The Survey operates GIS kesearch laboratories in Reston, Va.; Denver,

Cola.; and Menlo Park, Calif. (table 1). These interdisciplinary regional-
research laboratories are operated by the National Mapping Division but
support activities in all Divisions. They are equipped with a wide variety
of hardware and software packages not usually found in the Survey District
or Branch offices. For example, the Reston GIS laboratory has an
artificial-intelligence center, image analysis system, vectorizing drum
scanner, and compact-disk read only memory (CD-ROM) premastering system.
The GIS research laboratory personnel test a variety of new computer
cartographic technologies and hardware and software packages for
applications to the study of natural resources.
___________________________-~____-.___-~__-_~-___~~~__~~__._-____~___._.
Table 1. U.S. Geological Survey GIS research laboratories.
______________________~____~____~______~~.__~~~___~~_~_~~~__.~__._.~

The laboratory staff works with personnel from all Divisions of the
Survey to develop new methods and applications for GIS. Many programs for
increasing the efficiency of GIS are done at the research laboratories. An
example of these new methods and applications includes a procedure to
perform a binary search on a key file, giving the GIS the capability to
access massive data files quickly (Lanfear,  1987, p. 13; Parks, 1988, p. 1).

1,' Use of brand or trade names in this paper is for identification purposes
only and does not constitute endorsement by the U.S. Geological Survey.
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Table 1. U.S. Geological Survey GIS research laboratories.

Reston, Virginia U.S. Geological Survey (703) 648-4175
GIS Research Laboratory
586 National Canter
Reston, VA 22092

Denver, Colorado U.S. Geological Survey
GIS Research Laboratory
Mail Stop 516
P.O. Box 25046
Denver, CO 80225

(303) 236-5838

Menlo Park, California U.S. Geological Survey
GIS Research Laboratory
Mail Stop 531
345 Middlefield Road
Menlo Park. CA 94025

(415) 459-4256

I
I
I
I
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Data Transfer and Data Standards
Development and distribution of GIS coverages is not standardized. The

National Committee for Digital Cartographic Data Standards (NCDCDS) and the
Federal Interagency Coordinating Committee on Digital Cartography (FICCDC)
developed the proposed standards for digital cartographic data (Digital
Cartographic Data Standards Task Force, 1988). These standards are still
undergoing extensive empirical testing by the Survey. The policy of the
National Mapping Division has been to release coverages officially only if
they are in digital line graph (DLC) format.

Standardizing GIS coverages is complex because of attributes associated
with each map feature. Not only do the topological features in the base map
need to conform to a set of standards, but the quality of the attribute data
associated with each map feature must be controlled and assured.

Funding
The funding for GIS operations and research in the Survey is from

several sources. In 1988, 60 percent was appropriated agency funds, 10
percent was cost-shared funds with other agencies, and 30 percent was line
item appropriation (Federal Interagency Coordinating Committee on Digital
Cartography, 1988, p. 29). The Survey estimates that in 1988-89 more than
$5 million will be spent on GIS. Sixty-five percent of the total
expenditure will be for operational use, 30 percent for research and
developmenr, and 5 percent for testing and evaluation.

=
-
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DATA BASES

National Coverages and Data Bases
The Survey has produced many national coverages to show spatial

distribution of characteristics. Many of the national coverages generated
by GIS are digitized from 1:2,000,000-scale maps and projected into Albers
equal-area coordinates. National coverages include hydrologic basins.
streams, county boundaries, State boundaries, and water bodies. These
coverages may be displayed for the entire Nation, region, State. or county.

The maps in the 1986 National Water Summary (U.S. Geological Survey,
1988) were developed on a GIS and have added substantially to the national
coverages. The maps include point population for the United States,
contours of annual average precipitation and runoff, location of hazardous-
waste sites, location of major dams, water-use information, and ground-
water-quality data. Recently, the Geographic Names Information System
(GNIS) has been used to generate a digital map (coverage) for the Nation
which includes names of reservoirs, valleys, lakes, and other physical
features. Other digital maps include those showing application rates of 184
pesticides by crop in each county (Gianessi and others, 1985). This
coverage stimulated enough concern about aquifer susceptibility to
contamination that en effort to develop a coverage of principal aquifers,
based on aquifer maps from the 1984 National Water Summary (U.S. Geological
Survey, 1985: Moody and Lanfear, 1988), has been started.

The development of GIS coverages is most limited by available data. If
a data base contains locations, then a GIS coverage may be created. The GIS
coverages are only as good as the data used to develop the coverage.

The Survey maintains several quality-controlled national data bases
tllat can be used to create digital coverages. Latitude and longitude are
required for all new data input. The Survey national data bases include,
but are not limited to, the following: National Water Information System.
(NWIS), National Water Data Exchange (NAWDEX), New State Water Use Data
System (NEWSWVDS), Aggregated Water Use Data System (AWVDS). Ground-Water
Site Inventory (GWSI), National Coal Resources Data Base System (NCRDS),
Geographic Names Information System (GNIS), and Rock Analysis Storage System
(RASS). A new data base, the National Geochemical Data Base, will include
R4SS and'the Department of Energy's Uranium Resource Evaluation (NURE)
information. This new data base is being developed by the Geologic
Division. It will contain approximately 1.7 million analyses of the
chemistry of rocks, soils, sediments., plants, and surface waters.

Local Data Bases and Cove-rages
Some GIS coverages are not derived from national data bases. The

coverages are used for local projects and may have distribution
restrictions. For example, the Illinois District is digitizing drainage
basins for all gaging stations or sampling sites in Illinois. This coverage
will be stored on the District computer and used for project planning and
basin analysis. This coverage is not designed to be included in a national
data base.
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Some local GIS coverages may develop into national coverages. For
example, the Oregon District, in cooperation with Bonneville Power Authority
and other State and Federal agencies, is preparing a l:lOO,OOO basin-by-
basin stream coverage for the Columbia River basin. This coverage includes
attributes from the 1:250.000  U.S. Environmental Protection Agency River
Reach coverage and the geographic features of the l:lOO,OOO Survey DLG
hydrography coverage. This coverage is a common resource base for the
northwestern United States; it is the prototype for a national stream
coverage.

Local Survey offices can be contacted for information on local
coverages. In the Geologic Division, the Branch Chief (table 2) may refer
requests for information to the appropriate GIS project person. The project
personnel using a GIS are the primary scwrcas of information about specific
coverages.

The Water Resources Division has a GIS contact person in each District
Office (table 3). These people are the local experts on the applications of
GIS for the States in each District. Both the Geologic Division and Water
Resources Division rely on the GIS research laboratories for help in solving
technical problems.
~___--~~_~--~~___-_~~~~--~~~~--~~~---~~~~---~~~---~~~---~~~-~~----~~~---
Table 3. U.S. Geological Survey, Water Resources Division, GIS managers.
___~~~_~~_~~~___~~__~~~~~__~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~~~
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Table 2.--y.S. eoloeical S rv Y. 1 eic Division, Branch Chiefs

I

[Anchorage is i: Alaska; Me~loePar?~soin  California; Lakewood is in
Colorado; Reston is in Virginia; Woods Hole is in Massachusetts; Flagstaff
is in Arizona.]

Branch Office Location Branch Chief Telephone
-

_ gffice of Mineral Resources
Alaskan Geology Anchorage Donald Grybeck

_ Western Mineral Resources Menlo Park Edwin McKee
GeochemLstry Lakewood Lorraine Filipek
Resource Analysis Reston William Menzie

_~ Central Mineral Resources Lakewood David Lindsey
Eastern Mineral Resources Reston Bruce Lipin
Geophysics Lakewood Thomas Hildenbrand

Office of Enerev and Marine Geoloey
Petroleum Geology Lakewood Donald Gautier
Coal Geolgy Reston Harold Gluskoter
Sedimentary Processes Lakewood Walter Dean
Pacific Marine Geology Menlo Park David Cacchione
Atlantic Marine Geology Woods Hole Bradford Butman

Eastern Regional GeologyPWayne Newell
Central Regional Geology Lakewood Glen Izett
Western Regional Geology Menlo Park Rowland Tabor
Isotope Geology Lakewood Carl Hedge
Astrogeology Flagstaff Hugh Kieffer
Paleontology and

Stratigraphy Reston Richard Poore

(907) 78_-7403
(415) 329-5477
(303) 236-1800
(703) 648-6125
(303) 236-5568
(703) 648-6327
(303) 236-1212

(303) 236-5711
(703) 648-6401
(303) 236-1644
(415) 329-3184
(508) 548-4155

(703) 648-6900
(303) 236-1258
(415) 329.4909
(303) 236-7880
(602) 527-7015

(703) 648-5288

Office of Earthauskes.  Volcanoes. and Eneineering
Engineering Seismology

and Geology Menlo Park'. Thomas Holzer (415) 329.5613
Global Seismology

and Geomagnetism Lakewood Robert Masse (303) 236.1510
Seismology Menlo Park William Bakun (415) 329-4793
Geologic Risk Assessment Lakewood Kaye Shedlock (303) 236-1510
Tectonophysics Menlo Park Wayne Thatcher (415) 329-4810
Igneous and

Geothermal Processes Menlo Park Robert Christiansen (415) 329-5228
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Table 3. U.S. Geoloaical Survev. Water Resources Division. GIS manaeers

Location

Anchorage, Alaska
Tucson, Arizona
Little Rock, Arkansas
Menlo Park, California
Sacramento, California
Lakewood. Colorado

Miami, Florida
Orlando. Florida
Tallahassee, Florida
Tampa, Florida
Doraville, Georgia
Honolulu, Hawaii
Boise; Idaho
Urbana, Illinois
Iowa City, Iowa
Lawrence, Kansas
Louisville, Kentucky
Towson, Maryland
Boston, Massachusetts
St. Paul, Minnesota
Jackson, Mississippi
Rolla. Missouri
Helens, Montana
Lincoln, Nebraska
Carson City, Nevada
Trenton, New Jersey
Albuquerque, New Mexico
Albany, New York -
Syosset, New York
Raleigh, North Carolina
Bismark, North Dakota
Columbus, Ohio

Oklahoma City, Oklahoma
Portland, Oregon
San Juan, Puerto Rico
Columbia, South Carolina
Huron, South Dakota
Nashville, Tennessee
Austin, Texas
Salt Lake City, Utah
Reston, Virginia
Richmond, Virginia
Tacoma, Washington

Madison, Wisconsin
Cheyenne, Wyoming

Contact person

Leslie Patrick
Colleen Babcock
John Terry
Richard Smith
Ann Elliott
John Crisci
Debbie Spahr
Charles Washington
Roy Sonenshein
Roger Belles
Miguel Orona
James Kiesler
Jack Alahdeff
Patricia Shade
Randall Fields
Art Schmidt
Jim Majure
Claud Baker
Tim Liebermsnn
Gary Fisher
Saiping Tso
Dave Lorenz
Mike Mallory
Jim Morris
Gary Rogers
Donald Schild
Elizabeth Frick
Curtis Price
Gary Levings
Patrick Simmons
George Hawkins
Thomas Frazier
John Atwood
George Casey
Vance Nichols
Jonathan Scott
Tim HcGrath
Agustin Sepulveda
Susan Lambert
Debra Matthews
William Barron
Randy Ulery
Scott Bartholoma
David Stewart
Todd Augenstein
David Wilson
Scott McKillop
Greg Allord
Jim Wilson

Commercial telephone

(907) 271-4138
(602j 629-6629
(501) 378-6391
(415) 329-4438
(916) 978-4633
(303) 236-4895
(303) 236-4083
(303) 236-0896
(305) 594-0655
(305) 648-6191
(904) 681-7658
(813) 228-2124
(404) 331-4858
(808) 541-2653
(208) 334-1847
(217) 398-5376
(319) 337-4191
(913) 864-4321
(502) 582-5241
(301) 828-1535
(617) 565-6892
(612) 229-2617
(601) 965-5587
(314) 341-0832
(406) 449-5263
(402) 437-5113
(702) 882-1388
(609) 771-3978
(505) 262-6653
(518) 472-2875
(718) 895-0243
(919) 856-4789
(701) 250-4604
(614) 469-5553
(614) 469-5553
(405) 231-4256
(503) 687-6446
(809) 783-4660
(803) 253-3685
(605) 353-7176
(615) 736-5424
(512) 832-5791
(801) 524-5663
(703) 648-6847
(804) 771-2427
(206) 593-6510
(206) 593-6510
(608) 274-3810
(307) 772-2729

a I 3
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Additional Data Bases and Coverages
There are many references for available digital data. One reference,

"Scientific and Technical, Spatial, and Bibliographic Data Bases and Systems
of the Survey, 1983" (U.S. Geological Survey, 1983x, is a comprehensive
inventory of automated and nonautomated data bases that belong to many
different entities. The Earth Science Data Directory (ESDD) is the computer
data-management system for references to digital data. It is updated
quarterly and is designed for automated retrievals. The ESDD has
approximately 150 on-line users and 1,900 references. New users, from many
different agencies, are continually being added to the list of references.
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APPLICATIONS OF GEOGRAPHIC INFORMATION SYSTEMS
The primary applications of GIS in the Survey cover a variety of

regional and local research topics, These topics include the national
mineral resources assessment, regional earthquake-hazard assessment, the
national mapping program, national earthquake-hazard reduction program,
national water-quality assessment, strategic and critical minerals, offshore
geologic framework, landslide hazards. and volcano hazards.

Water Resources Division
The Water Resources Division has applied CIS technology to study and

map our Nation's water resources. The studies are too numerous to describe
here, but a few examples will be presented. The Mid-Continent Initiative is
an example of a regional project involving GIS. The study is to investigate
the effects of agriculture on the occurrence of herbicides in ground water
and surface water in the Midwest (Burkart and others, 1989).
land use, soils, and other factors will be compiled in a GIS.

Hydrology,
These data

will include site locations and county data at the largest scale and UNDSAT
data at the smallest scale. Verification (ground truth) of estimates and
variance will be determined. A Spatial Data Integration Coordinating
Committee has bean established to organize this regional GIS effort.

An example of a statewide GIS project is the Illinois ground-water-
quality study. The scope of this project includes 3,000 municipal wells and
associated water-quality data from 1984-88 for Illinois.
correlations and trends will be determined using a GIS.

Spatial
The coverages will

be housed in the Illinois District office, Water Resources Division.

Geologic Division
The Geologic Division has applied GIS technology to ,study and map our

Nation's geology and mineral resources. The mapping of surface materials is
an example of a regional CIS project. A map showing Quaternary deposits in
the glaciated States east of the Rocky Mountains has been recently completed
and is being input into a GIS. Attributes of thickness and texture are
associated with the map. This map is being used in studies for developing
contamination-potential maps.

The study of hazardous areas in San Hateo County, Calif., is an example
of a local project. The purpose of using a GIS is to develop maps that show
liquefaction susceptibility, slope, aspect, predicted seismic intensities,
potential for debris flows, potential for earthquake-generated landslides,
and cumulative earthquake damage potential for buildings (Brabb. 1987). The
digital maps are used for a variety of county land-use planning, emergency
response, and decision making needs,

The aforementioned examples of regional, statewide, and local studies
using GIS are just a few of the many ongoing research projects in the
survey. The Water Resources and Geologic Divisions of the Survey are
continually looking into new research concerns and applying GIS to study
these concerns.
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LONG-RANGE PLANS
The usefulness of GIS in the Water Resources and Geologic Divisions'

program activities has been well established. New data bases will continue
to be developed and put in GXS formats. The Divisions are now addressing
the problems of distributing and maintaining GIS data bases.

The Water Resources Division is revamping its computer network. This
means that the Survey will be making the transition from a microcomputer
environment to a network of powerful work stations. Software used with the
current computer system will continue to be used as this transition is being
made. GIS will be a major factor in this future environment because it has
become a valuable and effective way to manage and display data.
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3:30 - 3:45

3:45 - 4:oo

4:oo - 4:15

4:15 - 4:30

Registration

Lunch

Welcome - Gary R. Nordstrom
State Conservationist, USDA-SCS
St. Paul, Minnesota

Introductory Remarks
Richard W. Arnold - Director
Soil Survey Division - USDA - SCS

County Soil Information System
Dr. Pierre Robert & Dr. Richard Rust
Dept. of Soil Science
University of Minnesota

Report on Soil Survey Activities
of Mexico

Break

Report on Soil Survey Activities
of Canada

Soil Management Support Services

SMSS: an overview
Dr. Hari Eswaran - Project Leader
USAID: Washington, D.C.

Classification of Oxisols
(ICOMOX) Dr. John Witty
National Leader for Soil
Classification - USDA - SCS
Washington, D.C.

Classification of Andisols
(ICOMAND)  Dr. John Kimble
Research Soil Scientist
USDA - SCS National Soil Survey
Laboratory: Lincoln, Nebraska

Classification of Vertisols
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4:30 - 4:45

Tuesday - July 14

8:00 AM - 9:45 AH

9:45 AM - lo:15 AM

lo:15 AM - 12:OO PM

12:OO PM - 1:OO PM

1:00 PM - 2:45 PM

2:45 PF! - 3:15 PM

3:15 PM - 5:00 PM*

9

(ICOMERT) Terry Cook - Soil
Management Specialist - USDA
Washington, D.C.

Discussion

Committee and Task Force
Deliberation

Group A - Soil Survey Data
Bases

Group B - Landscape Analysis and
Design of Map Units

Group C - New Packaging of Our
Information

Break

Group A - Landscape Analysis and
Design of Map Units

Group B - New Packaging of Our
Information

Group C - Soil Survey Data Bases

Lunch

Group A - New Packaging of Our
Information

Group 8 - Soil Survey Data Bases

Group C - Landscape Analysis and
Design of Map Units

Break

Task Force 1 - Food Security Act

Task Force 2 - Soil Characterization
Standards

Task Force 3 - Soil Family Categories

*Experiment Station Representatives may want to use this time to discuss
their report.

Wednesday - July 15 Field Trip

9,
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Thursday - July 16

8:00 AM - 8:45

8:45 AM - 9:30 AM

9:30 AM - 10:00 AM

1O:OO AM - lo:45 AM

lo:45 AM - 11:30 AM

11:30 AM - 12:00 PM

12:00 PM - 1:00 PM

1:00 PM - 1:30 PM

1:30 PM - 2:00 PM

2:00 PM - 3:00 PM

3:00 PM - 3:30 PM

3:30 PM - 4:00 PM

4:00 PM - 4:30 PM

Task Force 1 Food Security Act of 1985 -
Kenneth Hinkley - Assistant Director - Soil Survey
Division - USDA - SCS - Washington, D.C.

Task Force 2 - Soil Characterization Standards
Report - Dr. Steve Hnlzhey - Head - National Soil
Survey Laboratory - USDA - SCS - Lincoln, Nebraska

Break

Task Force 3 - Soil Family
Categories Report
Dr. Ellis Knox
National Leader for Soil Research
USDA - SCS
Washington, D.C.

USDA - SCS Soil Survey
Productivity Improvement
Study Report - Richard W. Arnold

U.S. Bureau
Jim Stone -
Washington,

of Land Management Report
Soil Scientist
D.C.

Lunch

U.S. Forest
Pete Avers,

Service Report
Soil Resource

Program Manager
Washington, D.C.

Agricultural Experiment
Station Report

Impact of the Food Security
Act of 1985 on SCS Programs
Dennie 6. Burns
Associate Deputy Chief for Programs
USDA - SCS
Washington, D.C.

Break

Water Erosion Prediction
Projects - Dr. George Foster
USDA - ARS National Erosion
Laboratory
Purdue University

Technical Developments in
Soil Survey - Dr. Robert B. Grossman
Pedologist - USDA - SCS
National Soil Survey Laboratory
Lincoln, Nebraska

10
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Friday - July 17

8:OO PM - 8:30 ARI -ittee 1 Report - Soil
Survey Data Bases

8:30 Pnl - 9:00 lyrl

9 : o o  Ah1 - 9:30 AM

Comnittee  2 Report - Landscape Analysis
and Design of Nlap units
Carmittee  3 Report - New
Packaging of our Information

9:30 AR! - lo:oo AM Break

l o : o o  lyil - 10:30 hv open Discussion

10:30 AR7 - l l : o o  fi? Closing
Dr. Richard Arnold

NATIONAL SOIL SURVEY
WORK PLANNING CONFERENCE

BUS TOUR, JULY 15, 1987

8:00 - 9:00 Computer demonstration-Orientation on Soil Tech-Thunderbird
Motel by Pierre Robert-Roger Knutson

9:oo - 9:45 Bus to Soil Tech Site

9:45 - 11:30 Field demonstration of equipment and technology
(coffee and rolls served)

11~30 - 12:00 BUS to Minnesota Landscape Arboretum/Welcome

12:00 - 1:00 Lunch served-grilled pork chops

1:00 - 2:00 Unstructured tour of Arboretum grounds

2:oo - 3:15 Review of soil pits-Classification of profiles and
discussion of updating in Carver County.

3:15 - 4:30 Tour of Metro landscapes/lend use in western Hennepin
county

4:30 Arrive back at Thunderbird Motel

11
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A convenient Soil Survey Information System (SSIS)

Pierre C. Robert and James L. Anderson

Abstract

A user-friendly and menu-driven soil information system (SSIS)  is
presented. SSIS can retrieve, sort, display, highlight, and print soil
survey information (soil descriptions, soil characteristics, and soil
interpretations), one section at a time (1 square mile, 259 hectares). It
can also display and overlay other digitized maps such as land use,
vegetation cover, and ownership parcel. Prompted screens make interaction
with the system very simple and rapid. Interpretive maps are displayed on
a standard graphics color monitor. Menus, text, and tabular data are
shown simultaneohsly  on a monochrome monitor or, alternatively, with a map
on a graphics monitor. An electronic tablet can be used to delineate
individual  parcels . The software requires an IBM PC or compatible system
with 512 K RAM memory, two disk drives , graphics and digitized soil maps .

12
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INTRODUCTION

Modern soil surveys include detailed soil maps, soil descriptions,
soil properties, and various soil interpretations prepared for specific
uses. This information can be used for a variety of applications,
including soil management for agricultural and forest production, land
assessment, planning and zoning, engineering, urban development, soil and
water pollution control and education. However, the county soil survey
report is commonly a large technical document, with much information. The
report is difficult to use by non-technical users, limiting utilization of
the information.

One common way to display soil survey information is to create a
series of simple interpretive maps. Manually prepared interpretive maps
require a significant amount of time. The user has to locate a parcel of
land using a map index, draw the parcel boundary, find some soil
properties or interpretations corresponding to the map units included in
the parcel, transfer these properties or interpretations in each map unit,
and shade or color them according to predefined attribute classes. This
can be done very easily, in a few minutes, using the county Soil Survey
Information System (SSIS).

Soil Survey Information System is not a complete geographic
information system (GIS), although it has most GIS characteristics. SSIS
was developed for the inexperienced microcomputer user with software
operating on a standard system so that “anyone can use it anywhere”. It
is a stand-alone system. It can be installed on many computer systems
within a completed survey area and does not require an off-site facility.
Users have “hands-on” access to the system for day-to-day decisions.

Principal objectives of SSIS are: (1) to provide easy, fast access
to soil geographic information (map, description, properties,
interpretations), related to any tract of land; (21 to display
interpretive maps; (3) to assist in production of simple printouts;
(4) to develop “user-friendly” and menu-driven software; (5) to develop
application software based on the SSIS database for specific tasks such as
individual parcel assessment, establishing field eligibility for federal,
state programs (e.g., Conservation Reserve Program), soil sampling
recommendations [ll, and field soil and crop management; (6) to create a
dynamic system so that maps and data can be updated quickly and new soil
properties or interpretations for rural and urban uses can be easily
added.

SOFTWARE DEVELOPMENT AND ASSEMBLY

The Soil Survey Information System can access, sort, display,
highlight, and print any soil survey data for one section (one square
mile, 640 acres, 259 hectares1 at a time or a similar gridded area (e.g.,
5000 square foot grid or 500 square meter grid) (Figure 1).

13



Figure 1: Flow diagram of the Soil Survey Information

SSIS can also display and overlay other digitized maps

14

System

such as land
use, ownership, vegetation cover types, roads, and drainage. The software
is “user-friendly” and menu-driven. Options are clearly presented. Menus
have pop-up HELP screens to assist in making selections. The computer
program has routines to check menu selections and data entries. h’hen an
error is detected, a message indicates the correct procedure or expected
input, INFORMATION screens are provided upon request to define soil terms
and procedures, to explain how data were collected and analyzed and to
specify data limitations for spec i f i c  app l i c a t i ons . The software can be
used without consulting a manual but a user guide is provided.

Two different versions of the software are available: a single
graphics monitor system and a double-monitor system, with one graphics and
one monochrome. The two-monitor system is recommended because map and
data can be seen at the same time. To use the one screen system, one has
to press a key to flip back and forth from monochrome display (menus,
text, and tables) to graphics display (maps).

Data input
The Soil Survey Information System requires detailed county soil

survey reports. The soil survey base map sheets on mylar without aerial
photo base are digitized using a high resolution scanner. The image
processing software filters the digitized images, thins the polygon lines,
windows the sheets into sections (or other gridded areas), and saves the
bit maps in a condensed file format. During the development phase it was
found that, because of microcomputer limitations, a raster image was more
efficient for speed of display and storage size than the vector image

14
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mode. This  is due to the numerous polygons (mapping units) and complex
shapes of the mapping units. Map polygons are labelled  using interactive
software. Label locations and label names are entered sequentially. Each
map is reviewed twice to avoid label overlaps and incorrect symbols.
Input  of  soi l  descr ip t ions , soi l  proper t ies ,  and soi l  in terpre ta t ions  i s
also executed with an interactive program. INFORMATION or HELP text
screens are entered using a word processor. These data files are standard
ASCII files.

Data output
Maps and summary tables are displayed on monitors and printed using a

standard dot matrix pr inter . Maps are displayed on the graphics monitor.
On a two-monitor system, menus, texts and tables are displayed on the
monochrome monitor. Printing options are available to print a map, or a
table and text, or both map and summary table.

The map printout is a copy of the screen map at a scale.of  about
1:11,000. This cannot be changed. However, the MAIN MENU has an option
to use a plotter to draw maps at a specific scale. The PLOTTER MENU has
two predefined scales of 1:20,000  and 1:15,840. To plot a map at another
scale” requires the plot coefficients for x and y axes. Program prompts
request this information. Making a hard copy with a plotter is much
slower than using a printer. Map files must be converted from raster to
vector . Also,  p lot ters  are  s lower  than pr inters .  In terpret ive  maps
consisting of entire sections or individual fields outlined with the
digitizer can be saved.

SOFTWARE DESCRIPTION AND APPLICATIONS

The Soil Survey Information System is menu-driven. The menu-driven
design makes the package very easy to use by presenting the user with only
the feasible options at each step of the analysis. After booting the
system by turning on the computer and entering the program name (SSIS),
prompts indicate the procedures to follow. For example, the first screens
display the prompt “Press <space bar> to proceed” and the MAIN MENU
displays the prompt “PLEASE MAKE YOUR SELECTION” (Figure 2).

Figure 2: MAIN MENU

*larger scale printouts facilitate reading but cannot imply additional
accuracy to map delineations.

15
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All the program features are accessed through menu selections by
overlaying a menu option with a moving cursor and pressing the <ENTER> key
(Figures 2.3.51.

The cursor can be moved up and down by pressing the /up/ and /down/
arrow keys. It can also be moved down by pressing the <SPACE> bar key.
In this case, the cursor wraps around the options. After selecting a n
option, a window overlaps the previous menu to show new options (Figure
3). A new option is chosen the same way, i.e., by moving the cursor over
a menu feature and pressing the <ENTER> key. Additional menus may be
displayed unt i l  a l l  opt ions  are  se lec ted .

The type of standard soil features that the software can retrieve are
listed in the “SOIL INTERPRETATIONS” menu (Figure 5). They are crops and
pasture, building site development , const ruct ion mater ia ls ,  water
management, sani tary  faci l i t ies ,  recreat ional  development ,  wi ldl i fe
habi ta t  potent ia ls ,  engineer ing proper t ies , soil and water features, and
physical and chemical properties of the soils. Each soil feature type
offers  several  opt ions . Options may slightly vary from one county to
another. For example, the submenu “Construction materials” has the
options : source of roadfill,  sand gravel, a n d  t o p s o i l . Sources are rated
as good, fair, poor (roadfill  and topsoil) or probable, improbable (sand
and gravel). Each soil is evaluated to a depth of five or six feet.
The submenu “Physical and chemical properties” offers the options: clay
percentage, moist bulk density, permeability, available water capacity,
soi l  react ion,  sa l in i ty ,  shr ink-swel l  potent ia l ,  e ros ion factor  (K and T),
wind erodibility  groups, and organic matter level. These are estimates of
character is t ics  and features  that  affect  soi l  behavior . They are given
for the major layers of each soil in the survey area. The estimates are
based on field observations and on test data. Another type of feature is
given in the Wildlife habitat potential submenu: habitat environment
potential for grain and seed crops, grass and legumes, wild herbaceous
plants, hardwood trees, coniferous plants, shallow water areas and habitat
wildlife potential for openland  wildlife, woodland wildlife, and wetland
wi ld l i f e . Soils are rated good, fair,  poor or very poor according to
thei r  potent ia l  for  providing habi ta t  for  var ious  kinds  of  wi ldl i fe .  This
information can be used in planning wildlife areas, parks, nature study
areas and other developments for wildlife; in  se lec t ing soi l  tha t  are
sui table  for  es tabl ishing,  improving, or maintaining specific elements of
wildlife habitat; and in determining the intensity of management need for
each element of the habitat [a].

The following example helps illustrate the process that would be used
to highlight the area of expected corn yield greater than 110 bushels per
acre (6.9 Mg/ha) in Redwood County, Brookville  township, section 01.

1. Display the MAIN MENU (Figure 2);
2. MAIN MENU: move the cursor over “load image files” and press
<ENTER>. The LOAD IMAGE FILES MENU window overlaps the MAIN
MERIJ  (Figure  3);
3. LOAD IMAGE FILES MENU: move the cursor over “load from Directory”
and press <ENTER>. A file directory of the drive B: is displayed.
Move the cursor over the map file name (e.g., 6401011 and press
<ENTER>. The six digit code number stands for county 64 (Redwood),
township 01 (Brookville),  and section 01. The soil map corresponding
to section 640101 is displayed on the graphics monitor (Figure 41;
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Figure  3: LOAD IMAGE FILES
SUBMENU window

Figure 4: Soil map

Figure 5: SOIL INTERPRETATIONS
MENU
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4. MAIN MENU: move the cursor over “Soil interpretations” and press
<ENTER>. The SOIL INTERPRETATIONS MENU is displayed (Figure 5);
5. SOIL INTERPRETATIONS MENU: move the cursor to the option “Crops
and pasture” and press <ENTER>. The CROPS AND PASTURE MENU is
displayed;
6. CROPS AND PASTURE: move the cursor over %orn” and press
<ENTER>. The CORN MENU window overlays the previous menu
7. CORN MENU: move the cursor over the option “Highlight .,
Greater than val” and press <ENTER>. A new window overlays the
previous window and prompts the lower limit of expected corn
yield to be ‘highlighted.
a . Threshold window: type 110 and press <ENTER>. The
highlighted map is displayed on the graphics monitor (Figure 6)
and a summary table is displayed on the monochrome monitor. A
printout of the table can be made by pressing <P> and a printout of
the map from the LOAD IMAGE FILE MENU;

Figure 6: Interpretive map
showing map units with corn
yields  greater  than
1 1 0  bu./ac. (6.9 Mg/ha)

9. Press <ESC> to return to the CROPS AND PASTURE MENU. Selec t
the “Previous menu”  option to return to the SOIL INTERPRETATIONS
MENU. Another interpretive map can be displayed or one can
leave SSIS by selecting the “Quit”  option. The MAIN MENU
(Figure 2) has other options, selected in a similar manner,
to display the soil survey “special symbols”; the “overlay symbols”,
that is,  the labels of other digitized resource maps such as land use
and vegetation cover; an overlay map, in a different color, over a
soil map: and to draw a subset of a full section (ounershio  narcell.
over the screen map, mask the map outside
selected fea tures  ins ide  the  parcel .

Most SOIL INTERPRETATIONS screens have an
provides various kinds of help,

To input or V’cutV’ a field boundary within
the screen and erase area outside the outlined-~

the parcel, . .and display

option INFORMATION which

the section displayed on
parcel , a  d ig i t iz ing table t.

can be used. Tne map or aerial photograph used to draw the parcel(s)  is
scale independent. SSIS rescales the parcel map to the map displayed on
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the monitor after the four corners of the section are entered using the
digitizing tablet cursor. Previously saved maps on diskettes or firm
disks can be retrieved, displayed, and printed from a MAIN MENU option.

Figure 7 shows a parcel in Redwood county, Brookville township,
section 01 (code number 6401011  displaying crop equivalent ratings (CER).
Crop equivalent ratings reflect relative differences in productivity
between soils. They are used by farmers, planners, assessors, realtors,
bankers to help determine how a specific tract of land should be managed,
what a fair rental or purchase price is, and to assist in defining prime
agricultural land. Figure 8 shows the CER summary table which lists the
CER for all map units included in the same parcel.

Figure 7: Crop equivalent ratings
(CER) for an individual field
drawn over the soil map using a
digitizing tablet

, I, ml *,

Figure 8: CER summary table for
the Figure 7 field

Presently, twenty Minnesota counties are using the Soil Survey
Information System. According to a recent survey in Kandiyohi county [23,
principal uses of the system were, in decreasing order, land appraisal,
farm management, government and local programs and education. Main uses
of the software by county departments were for land assessment, federal
and state conservation programs, and land use, planning and zoning. The
Olmsted County Planning Department routinely uses SSIS for planning and
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Figure 9: Limitation for septic
tank absorption field map

Figure 10: Summary table for the
Figure 9 map
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Figure 11: Overlay window I
explaining labels used to indicate
degree and type of restrictions
for septic tank absorption field
i n t e r p r e t a t i o n s I
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zoning purposes. SSIS is used to make printouts of the soil map to
evaluate a zone change request from agricultural to non-farm residential.
CER map and limitation for septic tank absorption field map (Figures 9, 10
and 11) are produced. The Soil and Water Conservation District and the
Soil Conservation Service personnel use SSIS to prepare farm conservation
plans. For each field, the system displays very quickly soil types, slope
gradients and lengths, land capability classes, soil erosion factor K
(soil susceptibility to erosion by water) and factor T (estimate of’ the
maximum average annual rate of soil erosion by wind or water that can
occur without effecting crop productivity over a sustained period) and
expected crop yields. SSIS is also used to calculate acreages of soil
types. On farms, the system is principally used to improve fertilizer and
herbicide management, select sites for soil sampling, design conservation
plans, prepare cropping plans, and evaluate land for rental or purchase.
Ray Olson is farming in Pennington county. He has been using a computer
for the past several years. He uses SSIS to better organize records and
to help him make better judgments on application rates of fertilizers and
herbicides 131. Maps of organic matter percentage, pH levels and soil
surface texture are useful when selecting herbicide rates (Figure 12).

r,uN

WI141 Figure 12: Soil surface texture
tnIIN1 (USDA) interpretive map (C: clay;

CL: clay loam; L: loam; SICL:

,aFn silty clay loam)-

Extension agents are using SSIS to help farmers locate the most productive
soils, to improve soil management (tillage and drainage1 and crop
management (agrichemicals1[41. When SSIS  became available in Kandiyohi
county, Marv Olson, county extension agent, had hundreds of requests from
farmers, realtors and bankers to make printouts of crop expected yields
and CER maps to estimate soil productivity (Figure 7).

Several counties are using a land use overlay for land assessment,
planning and zoning and conservation programs. Four northern Minnesota
counties will soon have a vegetation cover overlay for timber management.

The soil map database is utilized in several application software
packages developed for specific uses. The PRODEX software, also named
FIELD CER CALCULATION, computes average weighted CER (productivity rating)
by ownership parcelsI51. The CONSERV software helps define eligibility of
individual fields to conservation programs such as the Conservation
Reserve Program (CRP),  Conservation Compliance, Swampbuster, and the
Minnesota RIM program (Reinvest in Minnesota). The program highlights in
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.ts can be redefined as eligible or non-eligible after field c h e c k .
SSIS is used at the Department of Soil Science, University of

Minnesota in several graduate and undergraduate level classes. Prablem-
solving modules were developed for soil and crop management, land use
management, and soil conservation. It  is also used to train students in
geographic information systems.

The Iowa Cooperative Soil Survey acquired SSIS and the data entry
software Spring 1987 to computerize Iowa county soil survey reports. The
software requires very limited modifications when a similar microcomputer
and digitizing system are used. The software is written in a modular way.
Changes are easy to make. The graphics software allows transformations to
match different graphics resolutions. However, using a different
digitizing system would require more substantial programming.

SOFTWARE AND HARDWARE REQUIREMENTS

The sof tware  requires  four  f lexible  disket tes  (5 l/4, DS, DD). T h e
first disk contains an INSTALLATION program to help copy the software
(program and data disks) onto a firm disk if this is desired, Disks two
and three contain the SSIS programs. Disk four has the county data files.
Soil map data files are packed , using a special routine so that a township
(36 sections or about 9324 hectares) can be stored. An average county of
twenty townships requires twenty map data diskettes.

The program is written in BASIC with some assembly routines. It is
compiled with QUICKBASIC (Microsoft).

The Soil Survey Information System runs on IBM PC’ and compatibles
with 512 K RAM memory, two flexible disk drives or a combination of
flexible drive(s)  and firm disk drive(s),  one standard monochrome adapter
and monitor, and one standard color graphics adapter (CGA) or enhanced
graphics adapter (EGA) and monitors. Another version of the software is
available for a system with one graphics adapter and monitor only. A dot
matrix printer compatible with the IBM graphics.com  printer driver, a
plotter (Houston Instrument or Hewlett Packard), and a digitizing tablet
(Houston Instrument, True Grid Series) are optional. The software runs on
portable computers, including briefcase size micros such as the IBM PC
convertible, When used on a firm disk based system, the program and all
the data require, for an average county of twenty townships or about
470,000 acres (about 116,000 ha), approximately seven megabytes of f irm
disk storage. On a hard disk system, another option is to store the
program on the hard disk and read the soil map data files from a flexible
dr ive . In this case, the hard disk requirement is less than one megabyte.

CONCLUSION

The number of Minnesota counties using the Soil Survey Information
System grew from two to twenty from 1985 to 1987. At the same time, the
SSIS range of applications has expanded. Diversification of users has

*Names of equipment are for information only and do not necessarily imply
endorsement.
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developed: extension agents, farmers, assessors, planners,
conservationists, agri-business, realtors, bankers, natural resources
managers, engineers, health sanitarlans, foresters, and educators. The
principal reasons for this growing interest seem clearly to be the large
amount of information available in a soil survey, easy-to-use and menu-
driven software running on standard microcomputers, and application
software exploiting the information system. In the future, additional
application software will be developed for soil and crop management, soil
and timber management, and soil and road management. The SSIS database
manager and portability will be Improved while maintaining its user-
friendly and menu-driven characteristics. The new version will be less
graphics hardware dependent, will take advantage of higher resolution
adapters and monitors, and will display areas larger than one section.

The software is available from the Hinnesota Extension Service,
Distribution, Room 3 Coffey Hall, 1420 Eckles  Avenue, St. Paul, MN. 55108.



S O I L  S U R V E Y  A C T I V I T I E S  O F  C A N A D A

K e i t h  V a l e n t i n e

I  a p p r e c i a t e  t h e  o p p o r t u n i t y  t o  j o i n  y o u  i n  y o u r  c o n f e r e n c e
t h i s  y e a r , a n d  b r i n g  y o u  s i n c e r e  g r e e t i n g s  f r o m  y o u r
c o l l e a g u e s  i n  C a n a d a . Unfortunately, l i m i t e d  b u d g e t s  at-e
r e s t r i c t i n g  out- t r a v e l  m o r e  a n d  m o r e ,  s o  w e  m e e t  y o u  o n
f e w e r  f i e l d  t r i p s  a n d  c o r r e l a t i o n  t o u r s ,  b u t  w e  r e m a i n  v e r y
i n t e r e s t e d  i n  w h a t  y o u  a r e  d o i n g .

I  will t r y  i n  a  f e w  m i n u t e s  t h i s  a f t e r n o o n  t o  t e l l  y o u  o f
some o f  t h e  t h i n g s  w e  a r e  d o i n g  i n  C a n a d a . I  w i l l  t a c k l e
t h e  w h o l e  p i c t u r e  w i t h o u t  d e t a i l s  o f  e x a c t l y  w h i c h  s e c t o r s ,
f e d e r a l , p r o v i n c i a l  o r  p r i v a t e ,  a g r i c u l t u r e ,  o r  f o r e s t r y ,
are d o i n g  w h a t . F o r , a s  m a n y  o f  y o u  k n o w ,  out- w h o l e  p r o g r a m
i s  d i s t r i b u t e d  i n  a  v e r y  c o m p l i c a t e d  w a y  a m o n g  v a r i o u s
l e v e l s  o f  g o v e r n m e n t ,  v a r i o u s  d e p a r t m e n t s ,  a n d  n u m e r o u s
p r i v a t e  c o n s u l t i n g  c o m p a n i e s -  l a r g e  a n d  s m a l l . I n d e e d ,
p e r h a p s  t h e  f i r s t  t h i n g  t o  m e n t i o n  i s  t h e  c o n t i n u i n g
p r e s s u r e  f r o m  senior  g o v e r n m e n t  l e v e l s  t o  p r i v a t i z e  a s p e c t s
o f  our w o r k , i n c l u d i n g  d e t a i l e d  s u r v e y s  a n d  c a r t o g r a p h i c
sorv i c e s .

O u r  i n v e n t o r y  c o n t i n u e s  t o  b e  t h e  f u n d a m e n t a l  a s p e c t  o f  o u r
p r o g r a m , b u t  i t  i s  h e r e  t h a t  p r i v a t e  c o m p a n i e s  a r e  p l a y i n g  a
l a r g e r  p a r t , especially  i n  o r d e r  1  a n d  2  s u r v e y s . W e  a r e

w o r k i n g  a t  a l l  o r d e r s  o f  i n t e n s i t y . F o r  e x a m p l e ,  i n  N o v a
S c o t i a  o r d e r  1 ,  s i n g l e  f a r m , s u r v e y s  dare  b e i n g  c a r r i e d  o u t
w i t h  m a p s  p u b l i s h e d  a t  1:5,000. M a n y  p r o v i n c e s  a r e  d o i n g
o r d e r  2  s u r v e y s  ( u s u a l l y  w i t h  m a p s  a t  l:ZO,OOO)  f o r
a g r i c u l t u r a l , f o r e s t r y  a n d  m u n i c i p a l  p l a n n i n g  p u r p o s e s .
O r d e r  3  s u r v e y s  a r e  b e c o m i n g  l e s s  common  a f t e r  t h e i r
p r e e m i n e n c e  d u r i n g  o u r  C a n a d a  L a n d  I n v e n t o r y  p r o g r a m  o f
1 9 6 5 - 7 5 . HOWl3V.Zl-, S a s k a t c h e w a n  h a s  r e c e n t l y  s t a r t e d  a  l a r g e
r e m a p p i n g  p r o g r a m  a t  t h i s  l e v e l  o f  l a n d s  o r i g i n a l l y  s u r v e y e d
i n  t h e  1 9 4 0 ’ s  a n d  1 9 5 0 ’ s . T h i s  i s  t h e i r  R u r a l  M u n i c i p a l i t y
s e r i e s  w i t h  1:1000,000  m a p s  b o u n d  i n t o  a  r e p o r t  w h i c h  a l s o
c o n t a i n s  m a n y  i n t e r p r e t i v e  s e c t i o n s  s u c h  a s  c a p a b i l i t y  f o r
a g r i c u l t u r e ,  f o r a g e s , s u s c e p t i b i l i t y  t o  w a t e r  a n d  w i n d
eras i o n , a n d  t h e  i n c i d e n c e  o f  s a l i n i t y . O r d e r  4  a n d  5
s u r v e y s  a r e  d o n e  m a i n l y i n  n o r t h  f o r  b r o a d  m u l t i - u s e

* H e a d , S o i l  I n v e n t o r y  S e c t i o n ,  L a n d  R e s o u r c e  R e s e a r c h
centre, A g r i c u l t u r e  C a n a d a ,  O t t a w a ,  KlA 0 C 6 .
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p”rp**eS. HCWeVC!r, w i t h  Iimited.funds  a n d  mere e m p h a s i s  o n
d i r e c t l y  a p p l i e d  s u r v e y s  t h e y  t o o  a r e  g e t t i n g  r a r e r .

Ons.Inventory  p r o j e c t  I  w o u l d  p a r t i c u l a r l y  l i k e  t o  m e n t i o n
i s  c u r  1:l m i l l i o n  s o i l  l a n d s c a p e s  w o r k . W e  a r e  a t t e m p t i n g
t o  c o v e r  t h e  w h o l e  c o u n t r y i n  a b o u t  f i v e  y e a r s  w i t h  twenty-
three m a p s . T h i s  i s  b e i n g  d o n e  p a r t l y  t h r o u g h  t h e
c o m p i l a t i o n  a n d  g e n e r a l i z a t i o n  o f  Mars d e t a i l e d  s u r v e y s ,  a n d
p a r t l y  b y  e x t r e m e l y  b r o a d  e x p l o r a t o r y  i n v e n t o r y . The
s t r u c t u r e  o f  t h e  i n f o r m a t i o n  i s  d i f f e r e n t  f r o m  t h a t  o f
s t a n d a r d  s o i l  surveys. E a c h  p o l y g o n , o r  d e l i n e a t i o n , i s
u n i q u e  a n d  i s  d e s c r i b e d  b y  a  s t a n d a r d  s e t  o f  t h i r t y - t w o
a t t r i b u t e s . S o m e  o f  t h e s e  a t t r i b u t e s  a r e  f u n d a m e n t a l ,  s u c h
a s  v a r i a t i o n s  o n  a  t h e m e  o f  t e x t u r e ,  s l o p e  a n d  d r a i n a g e .
O t h e r s  a r e  a  l i t t l e  n e w e r ,  s u c h  a s  c o m p l e x i t y ,  r e l i a b i l i t y ,
p e a t  l a n d f o r m s  a n d  t h e  n a t u r e  o f  w a t e r  b o d i e s . We are
a l m o s t  r e a d y  t o  p u b l i s h  c u r  f i r s t  m a p ,  f o r  A l b e r t a ,  b u t  i t
w i l l  r e a l l y  b e  a l l  t h e  s o i l  a n d  l a n d  a t t r i b u t e s  a t t a c h e d  t o
t h e  m a p , a s  o n  e l e c t r o n i c  d a t a  b a s e , w h i c h  w i l l  b e  t h e  p o w e r
b e h i n d  t h e  p r o j e c t . A f t e r  i n i t i a l  s k e p t i c i s m  a b o u t  t h e
u s e f u l n e s s  o f  d a t a  a t  1:l m i l l i o n ,  ws ars n o w  f i n d i n g
c o n s i d e r a b l e  i n t e r e s t  i n  t h e  p o t e n t i a l  o f  a  l a n d  i n v e n t o r y
c o v e r i n g  t h o  w h o l e  c o u n t r y  w i t h  a n  a b s o l u t e l y  s t a n d a r d  s e t
o f  i n f o r m a t i o n . W e  h a v e  u s e d  some o f  t h e  i n i t i a l  d a t a
a l r e a d y  f o r  a n  a s s e s s m e n t  o f  c u r  t o b a c c o  l a n d s  o f  t h e  e a s t
a n d  m a r g i n a l  c e r e a l  l a n d s  i n  t h e  P r a i r i e s  t h a t  m i g h t  b e
r e t i r e d  f r o m  c u l t i v a t i o n . T h e  C a n a d i a n  F o r e s t r y  S e r v i c e  a r e
a l s o  i n t e r e s t e d  i n  c o n n e c t i n g  c u r  solI a n d  l a n d  i n f o r m a t i o n
w i t h  t h e i r  1 9 8 5  N a t i o n a l  F o r e s t  I n v e n t o r y . W e  a r e  a l s o
c o o p e r a t i n g  c l o s e l y  w i t h  t h e  c o m p i l a t i o n  o f  t h e
I n t e r n a t i o n a l  I:1 m i l l i o n  d a t a  b a s e  (SOTER)  b e i n g  o r g a n i z e d
b y  D r . Wim Sombroek f rom Wageningen.

I n  t a l k i n g  a b o u t  t h e  I:1 m i l l i o n  m a p . 1  h a v e  w o n d e r e d  i n t o
t h e  r e a l m  o f  i n t e r p r e t a t i o n s . A s  w e  i n s i s t  t h a t  a l l  c u r
i n v e n t o r i e s  a r e  d o n e  f o r  p a r t i c u l a r  p u r p o s e s  a  d i s t i n c t i o n
b e t w e e n  i n v e n t o r y  w o r k  a n d  t h e  a p p l i c a t i o n  o f  t h a t  w o r k  v i a
i n t e r p r e t a t i o n s  i s  a r t i f i c i a l . HC.!-lsLJsr, scnls o f  cur
i n t e r p r e t i v e  w o r k , s u c h  a s  t h e  d e v e l o p m e n t  o f  t h e  s y s t e m s
t h e m s e l v e s , c a n  b e  c o n s i d e r e d  s e p a r a t e l y . At  the  moment  we
h a v e  i n d i v i d u a l s  a n d  w o r k i n g  g r o u p s  e n g a g e d  i n  d e v e l o p i n g
r s f  i n e m e n t s  t o  o u r  a g r o n o m i c  interpre~,tations, i n c l u d i n g
s p e c i a l t y  c r o p s  s u c h  a s  s m a l l  f r u i t s  f o r  p a r t i c u l a r  a r e a s
l i k e  t h e  N i a g a r a  P e n i n s u l a  o f  s o u t h e r n  O n t a r i o . S imi  lar
w o r k  o n  f o r e s t r y  i n t e r p r e t a t i o n s  a n d  t h e  s u i t a b i l i t y  o f
o r g a n i c  s o i l s  i s  a l s o  g o i n g  o n . C l o s e l y  a s s o c i a t e d  w i t h  a l l
t h i s  i s  c u r  c o o p e r a t i v e  w o r k  o n  s o i l  c o n s e r v a t i o n  a n d
d e g r a d a t i o n  w i t h  v a r i o u s  o t h e r  a g e n c i e s  s u c h  a s  t h e  P r a i r i e
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F a r m  R e h a b i l i t a t i o n  A g e n c y  (PFRA). S o i l  s u r v e y  i s  s u p p l y i n g
m u c h  o f  t h e  b a s i c i n f o r m a t i o n  f o r  v a r i o u s a s s e s s m e n t s
( u s u a l l y  r e g i o n a l , b u t  s o m e t i m e s  n a t i o n a l )  o f  s o i l
d e g r a d a t i o n , i n c l u d i n g  w a t e r  a n d  w i n d  e r o s i o n ,
a c i d i f i c a t i o n , s a l i n i t y  a n d  s u s c e p t i b i l i t y  t o  c o m p a c t i o n .
W e  a r e  a l s o  w o r k i n g  w i t h  a  n a t i o n a l  w o r k i n g  g r o u p  c o n c e r n e d
w i t h  t h e  L o n g  R a n g e  T r a n s p o r t  o f  A i r b o r n e  P o l l u t a n t s
(LRTAP)  . T h i s  i s  p r i m a r i l y  a  f o r e s t r y  p r o g r a m ,  a n d  c o n t a i n s
e l e m e n t s  o f  m o n i t o r i n g  w o r k : t h a t  i s  p e r i o d i c  r e a s s e s s m e n t s
a t  p e r m a n e n t  s i t e s . s o  f a r , i n  t h i s  p r o g r a m ,  t h e  p e r i o d i c
r e a s s e s s m e n t s  coticern t h e  t r e e s  n o t  t h e  s o i l s . H o w e v e r ,  w e
h a v e  a n  i n i t i a l  o n e  y e a r  p r o j e c t  w h i c h  i s  t o  r e c o m m e n d  w h a t
s o r t  o f  m o n i t o r i n g  p r o g r a m  c o u l d  b e  s t a r t e d  f o r  s o i l s . Out-
m a i n  c o n s t r a i n t , a s  y o u  c a n  i m a g i n e  i s  o n e  o f  m o n e y ,  b u t
t h e r e  a r e  o t h e r  s i g n i f i c a n t  p r o b l e m s  t o  b e  s o r t e d  o u t  a s
wel I, s u c h  a s  t h e  permanancy  o f  s i t e s ,  m e t h o d s  o f
r e p e t i t i v e , b u t  r e p r e s e n t a t i v e  s o i l  s a m p l i n g  ( w h i c h  i s
e s s e n t i a l l y  a  d e s t r u c t i v e  p r o c e d u r e ) ,  a n d  t h e  d i s t i n c t i o n
b e t w e e n  s p a t i a l  v a r i a t i o n  a n d .  t e m p o r a l  v a r i a t i o n  a t  a  s i t e .
T h i s  m o n i t o r i n g  w o r k  i s  c o n n e c t e d  w i t h  our c o o p e r a t i v e  w o r k
o n  S o i l  Q u a l i t y . Y o u  m u s t  h a v e  s o m e  p u r p o s e  b e h i n d  a
m o n i t o r i n g  p r o g r a m . T h e  p u r p o s e  fo u s ,  i n  c o n j u n c t i o n
p r i m a r i l y  w i t h  r e s e a r c h  s c i e n t i s t s  i n  t h e  L a n d  R e s o u r c e
R e s e a r c h  C e n t r e , A g r i c u l t u r e  C a n a d a ,  O t t a w a ,  i s  t o  e s t a b l i s h
t h e  c h a r a c t e r i s t i c s  ( a n d  t h e i r  t h r e s h o l d  l i m i t s )  t h a t
c o n s t i t u t e  a  q u a l i t y  s o i l  f o r  a  n u m b e r  o f  m a j o r  c r o p s . T h e
s u r v e y ’ s  j o b  a t  a  l a t e r  d a t e  w i l l  b e  t o  d i s c o v e r  w h e t h e r
t h o s e  c h a r a c t e r i s t i c s  o f  our m a j o r  s o i l s  a r e  a b o v e  o r -  b e l o w
t h e  t h r e s h o l d  l i m i t s , a n d  w h e t h e r  t h e  w h o l e  p i c t u r e  i s
g e t t i n g  w o r s e  o r  b e t t e r . T h i s  h a s ,  i n  f a c t ,  i n t r o d u c e d  a
n e w  d i m e n s i o n  i n t o  i n v e n t o r y . S o i l  s u r v e y  d e a l s
f u n d a m e n t a l l y  w i t h  s o i l  variablity. S u c h  v a r i a b i l i t y  c a n  b e
s p a t i a l  o r  t e m p o r a l . I n  t h e  p a s t  w e  h a v e  c o n c e n t r a t e d
a l m o s t  e x c l u s i v e l y  o n  t h e  f o r m e r . NOW, a t  least sonle o f  our
w o r k  i s  c o n c e r n e d  w i t h  t h e  l a t t e r .

A  m a j o r  c h a n g e  n o w  u n d e r w a y  r e l a t e d  t o  a l l  t h i s  i n v e n t o r y
a n d  a s s e s s m e n t  w o r k  i s  t h e  c o n v e r s i o n  o f  t h e  C a n a d i a n  S o i l
I n f o r m a t i o n  S y s t e m  (CanSIS)  f r o m  i t s  o w n  inhouse  c u s t o m
s o f t w a r e  t o  c o m m e r c i a l  s o f t w a r e . T h e  L a n d  R e s o u r c e  R e s e a r c h
I n s t i t u t e  o f  A g r i c u l t u r e  C a n a d a  h a s  b o u g h t  t h e  E S R I  A R C / I N F O
s y s t e m  a n d  a  V A X  c o m p u t e r  o n  w h i c h  t o  r u n  i t . N o w  w e  a t - e  a t
t h e  b e g i n n i n g  o f  a n  e i g h t e e n  m o n t h  c o n v e r s i o n  p r o j e c t .
T h e r e  a r e  9 0 0  m a p s  t o  t r a n s f e r  f r o m  t h e  o l d  s y s t e m  t o  t h e
n e w , a n d  a  n e w  s e t  o f  s o i l  a t t r i b u t e  f i l e s  t o  b e  c r e a t e d  a n d
l i n k e d  t o  t h e  m a p s . W e  h a d  t o  f a c e  t h i s  m a j o r  p u r c h a s e  a n d
c o n v e r s i o n  b e c a u s e  o u r  s o f t w a r e  w a s  n o t  c o m p a t i b l e  w i t h  m a n y
o t h e r  s o i l  o r  g e o g r a p h i c i n f o r m a t i o n  s y s t e m s  t h a t  h a v e  b e e n
e s t a b l i s h e d  r e c e n t l y  b a s e d  o n  c o m m e r c i a l  s o f t w a r e .
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T h e r e f o r e  w e  c o u l d  n o t  e x c h a n g e  i n f o r m a t i o n  e a s i l y . We have
n o t  c o m p l e t e l y  d e c i d e d  w h a t  t h e  n e w  CanSIS s y s t e m  w i l l  l o o k
I i k e , b u t  s o  f a r  w e  h a v e  p l a n s  f o r  t h e  s t r a i g h t f o r w a r d
c o n v e r s i o n  o f  o u r  m a p  f i l e s  t o  A R C ,  a n d  f o u r  a t t r i b u t e  f i l e s
a t t a c h e d  t o  t h e m  i n  I N F O  ( p o l y g o n ,  m a p  u n i t ,  n a m e d  s o i l ,  a n d
l a y e r , o r  h o r i z o n ) . T h e  i n f o r m a t i o n  s t o r e d  w i l l  b e  r e l a t e d
t o  b i o l o g i c a l  p r o d u c t i v i t y  a n d  s o i l d e g r a d a t i o n  a s s e s s m e n t s ,
a n d  t h e  m a j o r  c h a r a c t e r i s t i c s  o f  s o i l s . There wi I I be
n a t i o n a l  d a t a  ( m a p s  a n d  a t t r i b u t e s )  t h a t  a r e  r e q u i r e d  a n d
s t a n d a r d , a n d  r e g i o n a l  d a t a  t h a t  a r e  o p t i o n a l  a n d  m a y  b e
n o n - s t a n d a r d . W e  a r e  a l s o  d e v e l o p i n g  a  d i s t r i b u t e d ,  o r
n e t w o r k , s y s t e m  w h e r e  s o m e  o f  o u r  l a r g e  r e g i o n a l  o f f i c e s
w i l l  h a v e  s i g n i f i c a n t  c a p a b i l i t i e s  o f  t h e i r  o w n ,  q u i t e
s e p a r a t e  f r o m  t h e  O t t a w a  c e n t r a l  o f f i c e . I n d e e d  n o t  a l l  t h e
d a t a  m a y  r e s i d e  i n  O t t a w a , b u t  i t  m u s t  b e  e a s i l y  a c q u i r e d
f r o m  r e g i o n a l  o f f i c e s , a n d  w e  m u s t  k n o w  t h a t  a  c o r e  o f  i t  i s
c o m p a t i b l e  a n d  s t a n d a r d . O n e  r a t h e r  c o n t e n t i o u s  i t e m  a t
m o m e n t  i s  t h e  o m i s s i o n  o f  p e d o n  d a t a  f r o m  t h e  s t a n d a r d
n a t i o n a l  a t t r i b u t e s  f i l e s . Jhese d a t a  h a v e  p r o v e d  t o  b e
e x c e e d i n g l y  t i m e  c o n s u m i n g  t o  c o m p i l e ,  v e r i f y  a n d  s t o r e ,
a r e  d i f f i c u l t  t o  a s s o c i a t e  w i t h  m a p s . W e  e n v i s a g e  t h e i r
p l a c e  b e i n g  t a k e n  b y  t h e  n a m e d  s o i l  a n d  l a y e r  f i l e s ,
a l t h o u g h  I  m u s t  a c k n o w l e d g e  t h a t  s o m e  l a n d  e v a l u a t i o n
modellers a r e  u n h a p p y .

T w o  f i n a l  a s p e c t s  o f  our w o r k  t h a t  m u s t  b e  m e n t i o n e d  a r e

t h e

and

t h e
e s t a b l i s h m e n t  o f  s u r v e y  p r o c e d u r e s , i n  t h e  b o r a d e s t  s e n s e ,
a n d  o u r  c o o p e r a t i v e  r e s e a r c h . Corre~lation  i s  i n t i m a t e l y
c o n n e c t e d  w i t h  p r o c e d u r e s , a n d  a n  i m p o r t a n t  p a r t  o f  t h e
A g r i c u l t u r e  C a n a d a  f e d e r a l  s o i l  s u r v e y  w o r k  c o n t i n u e s  t o  b e
c o r r e l a t i o n . A b o v e  a l l  t h e  c o n v e r s i o n  o f  CanSIS t o  A R C / I N F O
w i t h  a l l  i t s  d e m a n d s  f o r  s t a n d a r d  f i l e s  w i l l  r e q u i r e
c o r r e l a t i o n  t o  c o n t r o l  t h e  f l o w  o f  i n f o r m a t i o n  w i t h i n  t h e
s y s t e m ,  c h e c k i n g  i t s  q u a l i t y  a n d  c o m p l e t e n e s s ,  a n d  a p p r o v i n g
i t  f o r  s t o r a g e , p u b l i c a t i o n  a n d  f u t u r e  a s s e s s m e n t s . A n o t h e r
a s p e c t  o f  p r o c e d u r e s  w o r k  i s  a  c u r r e n t  p r o j e c t  o n  s u r v e y
r e l i a b i l i t y . T h i s  w o r k  b o r d e r s  o n  r e s e a r c h  i n  t h a t  w e  w a n t
t o  d e t e r m i n e  a p p r o p r i a t e  t e c h n i q u e s  f o r  v a r i o u s  o r d e r
s u r v e y s . W o r k  t o  d a t e  o n  s o m e  o r d e r  2  s u r v e y s  i n d i c a t e s
t h a t  w e  a r e  c l a i m i n g  a p p r o p r i a t e l e v e l s  o f  r e l i a b i l i t y  f o r
m a j o r  a s s e s s m e n t s  b a s e d  o n  t h e  s u r v e y , b u t  u n d u e  l e v e l s  f o r
t h e  m a p p i n g  a n d  d e s c r i p t i o n  o f  s o m e  s o i l s  i n  t h e  s u r v e y
i t s e l f , a n d  c e r t a i n l y  u n d u e  l e v e l s  for a l l  t h e  p h a s e s  o f
s o i l s  t h a t  a r e  i n c l u d e d  o n  some m a p s . This  may mean a
b r o a d e n i n g  o f  s o i l  olass  d e f i n i t i o n s  i n  o r d e r  2  s u r v e y s .
A m o n g  o u r  p u r e r  r e s e a r c h  p r o j e c t s  a r e  w o r k  i n  unglaciated
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a n d  d e e p l y  w e a t h e r e d  s o i l s  o f  t h e  Y u k o n  T e r r i t o r y ,  t h e
r e f i n e m e n t  o f  t h e  U n i v e r s a l  S o i l  L o s s  E q u a t i o n  i n c o r p o r a t i n g
a  s n o w  m e l t  f a c t o r  s o  i m p o r t a n t  i n  C a n a d a ,  t h e  r e f i n e m e n t  o f
t h e  Spodoso  I o r d e r , i n  c o o p e r a t i o n  w i t h  y o u r s e l v e s ,  a n d  t h e
n a t u r e  o f  G r u m i c  o r  s w e l l i n g  s o i l s  i n  t h e  G r e a t  P l a i n s .

T h e  d e s c r i p t i o n  h a s  n e c e s s a r i l y  b e e n  b r i e f  a n d  c u r s o r y ,  b u t
I  h o p e  i t  h a s  g i v e n  y o u  s o m e  i d e a  o f  t h e  b r e a d t h  o f  OUT
p r e s e n t  a c t i v i t i e s . O n c e  a g a i n  I  w o u l d  l i k e  t o  t h a n k  y o u
f o r  t h e  o p p o r t u n i t y  t o  t e l l  y o u  a b o u t  o u r  w o r k  t h i s
a f t e r n o o n  a n d  a s s u r e  y o u  t h a t  w e l o o k  f o r w a r d  t o  c o n t i n u i n g
c o o p e r a t i o n .
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S O I L  M A N A G E M E N T  S U P P O R T  S E R V I C E S  <SMSS)
AN OVERVIEW

T h e  S o i l  M a n a y e m e n t  S u p p o r t  S e r v i c e s  (SMSS) i s  a  p r o g r a m  o f
t h e  U . S . A g e n c y  f o r  I n t e r n a t i o n a l  D e v e l o p m e n t ,  i m p l e m e n t e d
b y  t h e  S o i l  C o n s e r v a t i o n  S e r v i c e . I t  w a s  e s t a b l i s h e d  i n
O c t o b e r  1 9 7 9  a n d  A t t a c h m e n t  I  g i v e s  a  s u m m a r y  o f  t h e
a c t i v i t i e s  t o - d a t e . I n  a d d r e s s i n g  y o u  t o d a y ,  I  w o u l d  l i k e
t o  g i v e  y o u  a n d  i d e a  o f  t h e  role S M S S  h a s  p l a y e d  a n d  w i s h e s
t o  p l a y  i n  t h e  e f f o r t s  o f ,  t h e  U n i t e d  S t a t e s  i n  g e n e r a l  a n d
t h e  S o i l  C o n s e r v a t i o n  S e r v i c e , i n  p a r t i c u l a r ,  t o  h e l p
d e v e l o p i n g  c o u n t r i e s  i n  a t t a i n i n g  t h e  g o a l  o f  s u s t a i n a b l e
a g r i c u l t u r e .

S a t u r d a y  J u l y  1 1 , a s  s o m e  o f  y o u  may k n o w ,  w a s  a  h i s t o r i c a l
d a y  i n  t h e  h i s t o r y  o f  m a n k i n d . - -  w e  r e a c h e d  a w o r l d
p o p u l a t i o n  o f  f i v e  b i l l i o n  - -  a n d  b y  t h e  e n d  o f  t h i s  c e n t u r y
w e  m a y  s u r p a s s  6 . 5  b i l l i o n . I n  t h e  r e c e n t  p a s t ,  1J.S. f o o d
s a l e s  h a v e  d e c l i n e d  w h i c h  p r o m p t e d  a  d e b a t e  a n d  q u e s t i o n e d
o u r  a s s i s t a n c e  p r o g r a m  t o  d e v e l o p i n g  c o u n t r i e s . B u t  t h e
f a c t  r e m a i n s  t h a t  m a n y  c o u n t r i e s  w i l l  b e  u n a b l e  t o  f e e d
t h e m s e l v e s  i n  t h e  n e a r  f u t u r e : s o m e  l i k e  E t h i o p i a  a l r e a d y
h a v e  a  p o p u l a t i o n  b e y o n d  t h e  c a p a c i t y  o f  t h e  l a n d :  i n
o t h e r s , p a r t i c u l a r l y  i n  many c o u n t r i e s  i n  A f r i c a ,  f o o d
p r o d u c t i o n  i s  s h o w i n g  a  g r a d u a l  d e c l i n e .

A s  a  r e s u l t  o f  t h e s e  s t r e s s e s , m a n y  c o u n t r i e s  a r e  f a c e d  w i t h
s e v e r a l i m m e d i a t e  p r o b l e m s , s o m e  o f  w h i c h  i n c l u d e :

1 . M o s t  o f  t h e  p e o p l e  i n  t h e  d e v e l o p i n g  c o u n t r i e s
l i v e  i n  r u r a l  a r e a s  a n d  t h i s  s e g m e n t  o f  t h e
p o p u l a t i o n  i s  e x p e c t e d  t o  g r o w  b y  t h e  e n d  o f  t h e
c e n t u r y . I ”  t h e i r  e f f o r t s  t o  s a t i s f y  n e e d s  f o r
f o o d  a n d  f u e l , t h e  r u r a l  p o o r  s t r i p  t h e  l a n d  o f
t r e e s a n d  s h r u b s  f o r  f i r e w o o d ,  c u l t i v a t e  t h e
f r a g i l e  l a n d s , p a r t i c u l a r l y  s t e e p  l a n d s ,  a n d
o v e r g r a z e  t h e  a l r e a d y  p o o r  p a s t u r e s . T h e
c o n s e q u e n c e  i s  t h a t ,  i n  o r d e r  t o  s u r v i v e ,  t h e y
i m p a i r  e c o l o g i c a l  processesiand  d e s t r o y  g e n e t i c
a n d  o t h e r  r e n e w a b l e  r e s o u r c e s .

2 . T r o p i c a l  f o r e s t s  a n d  Savannah  a r e  i m p o r t a n t
r e n e w a b l e  r e s o u r c e s , a c t i n g  a s  r e s e r v o i r s  o f
g e n e t i c  d i v e r s i t y . A p a r t  f r o m  y i e l d i n g  a



c o n t i n u o u s  s u p p l y  o f  f o r e s t  p r o d u c t s ,  t h e y  h e l p  t o
g e n e r a t e  s o i l s  a n d  p r o t e c t  t h e m  f r o m  e r o s i o n .
T h e y  a l s o  p r o t e c t  d o w n s t r e a m  a r e a s  f r o m  f l o o d s  and
s i l t a t i o n . T r o p i c a l  f o r e s t  a r e a s  a r e  c o n t i n u a l l y
d i s a p p e a r i n g  a n d  t h e r e  i s  l i t t l e  o r  n o  e f f o r t
t o w a r d  r e g e n e r a t i o n . T h e  s i t u a t i o n  i s  m o r e
a l a r m i n g  b e c a u s e  m a n y  o f  t h e  f o r e s t s  o c c u p y  t w o
e c o s y s t e m s  - -  s t e e p l a n d s  a n d  c o a s t a l ( I ake)  s w a m p s
- -  a n d  a g r i c u l t u r e  i s  e n c r o a c h i n g  o n  b o t h  t h e s e
a r e a s .

3 . S e m i - a r i d  l a n d s  c o v e r  e x t e n s i v e  a r e a s  i n  m a n y
d e v e l o p i n g  countri,es. U n l e s s  u s e d  w i t h  c a r e  a n d
s k i l l , t h e y  a r e  e x t r e m e l y  p r o n e  t o
d e s e r t i f i c a t i o n . P r e s s u r e s  o f  p o p u l a t i o n  a n d
l i v e s t o c k , e x t e n s i o n  o f  rainfed  a g r i c u l t u r e  i n t o
u n s u i t a b l e  a r e a s , a n d  p o o r  m a n a g e m e n t  o f  i r r i g a t e d
a g r i c u l t u r e , a r e  a l  r e a d y .  d e g r a d i n g  v a s t  a r e a s .

4 . A n  i n s t i t u t i o n a l  f r a m e w o r k  f o r  c o n s e r v i n g  a n d
m a n a g i n g  s o i l r e s o u r c e s  i n  m a n ;  d e v e l o p i n g
c o u n t r i e s  i s  p o o r  o r  n o n - e x i s t e n t . K n o w l e d g e  o f
t h e  s o i l  r e s o u r c e s  o f  a  n a t i o n  s h o u l d  b e  t h e  b a s i s
f o r  a g r i c u l t u r a l  d e v e l o p m e n t  a n d  t e c h n o l o g y  t r a n s f e r .
I t  i s  a l s o  t h e  b a s i s  f o r  d e t e r m i n i n g  r e s e a r c h
p r i o r i t i e s a n d  d e v e l o p m e n t  a l t e r n a t i v e s . I n  t h e
d e v e l o p i n g  c o u n t r i e s , t h i s  i n f o r m a t i o n  i s  u s u a l l y
m e a g e r  o r  a b s e n t .

SMSS i s  t h e  o n l y  p r o j e c t  i n  t h e  p o r t f o l i o  o f  t h e  U . S .  A g e n c y
f o r  I n t e r n a t i o n a l  D e v e l o p m e n t  ( A I D )  c o m m i t t e d  t o  a d d r e s s  t h e
q u e s t i o n  o f  s o i l r e s o u r c e s  a n d  a s s i s t i n g  c o u n t r i e s  t o
e v a l u a t e  a n d  u s e  t h e s e  r e s o u r c e s i n  a  j u d i c i o u s  w a y .
HOWeVer, t h e  m a g n i t u d e  o f  t h e  p r o b l e m  i s  v e r y  g r e a t  a n d  o u r
a s s i s t a n c e  i s  j u s t  a  d r o p  i n  t h e  o c e a n . D e s p i t e  t h a t  e v e r y
a s s e s s m e n t  o f  t h e  p r o j e c t  i n d i c a t e s  t h a t  i t  h a s  m a d e  a n
i m p a c t .

I s t h e r e  a  n e e d  f o r  m o r e  S M S S ?

I n  t h e l a s t  f e w  d e c a d e s , t h e  f o c u s  o f  t e c h n i c a l  a s s i s t a n c e
h a s  b e e n  o n  c o m m o d i t y  o r i e n t e d  r e s e a r c h :  t h e  I n t e r n a t i o n a l
A g r i c u l t u r a l  R e s e a r c h  C e n t e r s  (IARCs)  w e r e  c r e a t e d  a n d
w i t h o u t  a n y  d o u b t , t h e y  h a v e  m a d e  a n  e n o r m o u s  c o n t r i b u t i o n .
T h e  f a c t  t h a t  s o m e  c o u n t r i e s  h a v e  r e a c h e d  a n  e x p o r t
c a p a b i l i t y  i n  g r a i n s  i s  p a r t l y  d u e  t o  t h e  w o r k  o f  IARCs a n d
o t h e r  d o n o r  a s s i s t e d  a c t i v i t i e s  s u c h  a s  t h o s e  o f  A I D . Much
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3 1

o f  t h e  i n c r e a s e d  p r o d u c t i o n  c o m e s  f r o m  o p e n i n g  n e w  l a n d :  n e w
t e c h n o l o g y  i s  y e t  t o  b e  practiced~by  f a r m e r s  a n d  t h e
e x t e n s i o n  o f  t h e  t e c h n o l o g y  t o  the f a r m e r s  i s  t h e  c h a l l e n g e
o f  t h e  f u t u r e . T h i s  e x t e n s i o n  c a n n o t  b e  s u c c e s s f u l  u n l e s s
t h e r e  i s i n f o r m a t i o n  o n  t h e  s o i l  rssovrcss  o f  t h e  f a r m e r  a n d
t h e  r e s p o n s e  o f  t h e s e  s o i l s  t o  t h e  d i f f e r e n t  t e c h n o l o g i e s .
A g r o t e c h n o l o g y  t r a n s f e r  i s  a n  i n t e r e s t i n g  a n d  u s e f u l
c o n c e p t , b u t  t h e  t r a n s f e r  i s  n o t  s u c c e s s f u l  i f :

a . T - h e r e  i s  n o  i n s t i t u t i o n a l  f r a m e w o r k  t o
e f f e c t u a t e  t h e  t r a n s f e r ,  a n d

b . i f  t h e  t e c h n o l o g y  i s  n o t  t r a n s f e r r e d  a s  a
p a c k a g e .

T h e  p a c k a g e  i n c l u d e s , n o t  o n l y  i n f o r m a t i o n  o n  g e r m  p l a s m  a n d
m a n a g e m e n t , b u t  a l s o  k n o w l e d g e  a b o u t  t h e  s o i l  r e s o u r c e s  o f
t h e  c o u n t r y , r e g i o n  o r  farmer,-.

T h e  s i t u a t i o n  i n  m a n y  d e v e l o p i n g  c o u n t r i e s  i s  t h a t  t h e r e  i s
l i t t l e  o r  n o  i n f o r m a t i o n  a b o u t  t h e  s o i l  r e s o u r c e s . Soi I
survsy  a n d  c o n s e r v a t i o n  o r g a n i z a t i o n s  a r e  n o n - e x i s t e n t  or i f
p r e s e n t , t h e y  aTs p o o r l y  s t a f f e d  a n d  l a c k  f a c i l i t i e s .
A l t h o u g h  a g r o n o m i c  r e s e a r c h  h a s  b e e n  c o n d u c t e d  a n d  i s  b e i n g
c o n d u c t e d  i n  m a n y  c o u n t r i e s  b y  n a t i o n a l  a n d / o r  dorlor
a s s i s t e d  p r o g r a m s , i t  i s  s h o c k i n g  t o  n o t e  t h a t  a s  a  r u l e
t h e r e  i s  n o  s o i l  o r  s i t e  c h a r a c t e r i z a t i o n  a t  m o s t  o f  t h e s e
s t a t i o n s . T h e  c a t c h  p h r a s e  t o d a y  i n  d o n o r  a s s i s t e d  p r o j e c t s
i s t o  c o n d u c t  e x p e r i m e n t s  o n  f a r m e r s ’  f i e l d s . T h e  p u r p o s e
o f  c o n d u c t i n g  a n  e x p e r i m e n t  i s  t o  b e  a b l e  t o  e x t r a p o l a t e  t h e
r e s u l t s  t o  o t h e r  s i t e s  i n  t h e  c o u n t r y . W h e n  t h e  s o i l  a n d
s i t e  i n f o r m a t i o n  a t  e x p e r i m e n t a l  s i t e s  o r  i n  o t h e r  p a r t s  o f
t h e  c o u n t r y  i s  n o t  a v a i l a b l e , s u c h  r e s e a r c h  i s  a l w a y s  l e s s
u s e f u l .

S M S S  i s  n o t  a  r e s e a r c h  p r o j e c t  a s  a r e  o t h e r  p r o j e c t s  o f  A I D .
I t  i s  a  s e r v i c e  p r o j e c t  d e s i g n e d  t o  a s s i s t  c o u n t r i e s  i n  s o i l
r e s o u r c e  e v a l u a t i o n  a n d  m a n a g e m e n t  a n d  a s  s u c h  i t  i s  a  l o n g
t e r m  e f f o r t . I t  i s  a l s o  u n i q u e l y  qua,lified  t o  p r o v i d e  t h i s
s e r v i c e  a s  i t  i s  b a c k - s t o p p e d  b y  t h e  ‘soil  C o n s e r v a t i o n
S e r v i c e  a n d  t h e  N a t i o n a l  C o o p e r a t i v e  S o i l  S u r v e y .

S M S S  i s  a  w o r l d  w i d e  p r o g r a m  a n d  a s  e a c h  c o u n t r y  i s  a t  a
d i f f e r e n t  s t a g e  o f  d e v e l o p m e n t , i t s  a c t i v i t i e s  a r e  g e a r e d  t o
c o u n t r y  n e e d s . I n  s o m e  c o u n t r i e s , w e  i n i t i a t e  a c t i v i t i e s
w h i l e  i n  o t h e r s  w e  o n l y  c a t a l y z e . H a v i n g  h a d  t h e
o p p o r t u n i t y  t o  v i s i t  m o r e  t h a n  6 5  c o u n t r i e s  i n  t h e  l a s t
s e v e n  y e a r * , I  a m  c o n v i n c e d  t h a t  i f  w e  d o  n o t  p r o v i d e
g r e a t e r  assistants, i n  t h e  a r e a  o f  s o i l  r e s o u r c e  e v a l u a t i o n ,



c o n s e r v a t i o n  a n d  m a n a g e m e n t ,  t h e  w o r l d  a s  a  w h o l e  w
p o o r e r  i n  t h e  n e a r  f u t u r e . R e g r e t f u l l y ,  d u e  t o  t h e
b u d g e t a r y  c r u n c h , AlD i s  u n a b l e  t o  s u p p o r t  s u c h  a c t

W h y  Soi I T a x o n o m y ?

‘ill b e
c u r r e n t

i v i t i e s .

SMSS h a s  s e v e r a l  a c t i v i t i e s  a n d  m o r e  t h a n  h a l f  i t s  b u d g e t  i s
a l l o c a t e d  t o  d i r e c t  t e c h n i c a l  a s s i s t a n c e  t o  c o u n t r i e s . Many
o f  y o u  h a v e  p a r t i c i p a t e d  i n  s h o r t - t e r m  TOYS f o r  US.
HOWeVer, t h e  m o r e  v i s i b l e  a c t i v i t i e s  a r e  r e l a t e d  t o  u s e  a n d
a p p l i c a t i o n  o f  S o i l  T a x o n o m y . B y  v i s i b l e , I  m e a n  t h e
p u b l i c a t i o n s , t r a i n i n g  a n d  o t h e r  w o r k s h o p s ,  a u d i o - v i s u a l
m a t e r i a l s  e t c . A s  a  r e s u l t , w e  h a v e  b e e n  c r i t i c i z e d  t h a t  w e
f o c u s  t o o  m u c h  o n  S o i l  T a x o n o m y  a n d  t h a t  t h i s  i s  n o t  t h e
p u r p o s e - o f  a n  A I D  f u n d e d  p r o j e c t .

We cons I

t h e  met- I

t h a t  a I-

classif I

popul  a t

d e r  S o i l  T a x o n o m y  a s  a  r a l l y i n g  p o i n t ,  a p a r t  f r o m
t s  a n d  u s e f u l n e s s  o f  ;t-he s y s t e m . W e  a r e  c o n v i n c e d
asource  i n v e n t o r y  b e c o m e s  m e a n i n g l e s s  w i t h o u t  a
c a t i o n  s y s t e m  t o  b i n d  i t  t o g e t h e r  a n d  s t r a t i f y  t h e

i o n  s o  t h a t  e a c h  c o m p o n e n t  o f  t h e  p o p u l a t i o n  c a n  b e
i n t e r p r e t e d  f o r  u s e  a n d  m a n a g e m e n t . W e  h a v e  s h o w n  t h a t  S o i l
T a x o n o m y  c a n  b e  u s e d  a s  a n  e f f e c t i v e  t o o l  f o r  agratechnology
t r a n s f e r  a n d  i n  s o m e  i n s t a n c e s ,  t h e  b a s i s  f o r  t r a n s f e r .
B e c a u s e  o f  t h i s  c o n v i c t i o n , w e  w o r k  t o w a r d  i m p r o v i n g  t h e
s y s t e m  f o r  i t s  u s e  a n d  a p p l i c a t i o n  i n  t h e  d e v e l o p i n g
c o u n t r i e s . D e v e l o p i n g  c o u n t r y  s c i e n t i s t s  h a v e  p a r t i c i p a t e d
i n  t h i s  a c t i v i t y  e n t h u s i a s t i c a l l y  a s  t h e y  b e l i e v e  t h a t  t h e y
a r e  h e l p i n g  t o  d e v e l o p  a  s y s t e m  w h i c h  t h e y  w i l l  b e  u s i n g .
P a r t l y  a s  a  r e s u l t  o f  o u r  w o r k , i n t e r n a t i o n a l  a n d  r e g i o n a l
o r g a n i z a t i o n s , s u c h  a s  W o r l d  B a n k , A s i a n  D e v e l o p m e n t  B a n k
a n d  o t h e r s  n o w  r e q u i r e  t h a t  SC’S  m e t h o d o l o g y  a n d  s o i l
T a x o n o m y  b e  u s e d  i n  t h e i r  s o i l  r e s o u r c e  e v a l u a t i o n  proJects.
T o  f a c i l i t a t e  i t s  u s e , S o i l  T a x o n o m y  h a s  b e e n  t r a n s l a t e d
i n t o  S p a n i s h ,  F r e n c h ,  I t a l i a n ,  A r a b i c ,  I n d o n e s i a n ,  J a p a n e s e ,

C h i n e s e ,  T h a i , a n d  a  G r e e k  t r a n s l a t i o n  i s i n  t h e  p r o c e s s .
A s  a  r e s u l t , e v e n  t h e  p a t r i o t i c  F r e n c h  a r e  u s i n g  S o i l
T a x o n o m y . S o i l  T a x o n o m y  h a s  n o w  e m e r g e d  a s  t h e  d e  f a c t o
i n t e r n a t i o n a l  s o i l  c l a s s i f i c a t i o n  s y s t e m  a n d  a n y  a t t e m p t s  t o
c u r b  o u r  a c t i v i t i e s  i n  t h i s  a r e a  w i l l  ;be s h o r t  s i g h t e d .
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T h e  F u t u r e  o f  S M S S

T h e  p r o j e c t  c o m e s  t o  a n  e n d  o n  S e p t e m b e r  3 0 ,  1 9 8 7 . W e  h a v e
b e e n  g i v e n  a  t w o  y e a r  e x t e n s i o n  w i t h  5 0 %  o f  o u r  o r i g i n a l
b u d g e t  t o  c o n t i n u e  ( o r  e x i s t ) . I n  t h i s  i n t e r i m  p e r i o d ,  A I D
w i l l  d e t e r m i n e  t h e  n a t u r e  o f  t h e  n e w  p r o j e c t  a n d  t h e  f u n d i n g
l e v e l .
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I n  a  p r o j e c t  p r o p o s a l  f o r  a n  e x t e n s i o n ,  w e  h a v e  i n d i c a t e d
t h a t  i n  the n e x t  p h a s e ,  e m p h a s i s  w i l l  b e  o n :

a . U t i l i z a t i o n  o f  s o i l  s u r v e y  i n f o r m a t i o n

b . L a n d  e v a l u a t i o n

c. G e o g r a p h i c  i n f o r m a t i o n  s y s t e m s  a n d  n a t i o n a l
r e s o u r c e  i n v e n t o r i e s

T h e s e  w i l l  b e  i n  a d d i t i o n  t o  t h e  c u r r e n t  a c t i v i t i e s ,
p a r t i c u l a r l y  t r a i n i n g  o n  h o w  t o  m a k e  s o i l  s u r v e y s  a n d  t h e
i n t e r p r e t a t i o n  o f  t h e  d a t a  f o r  p l a n n i n g  a n d  m a n a g e m e n t  a t
a l l  l e v e l s  - -  national’to  f a r m e r s ’  f i e l d s .

T h e  i r o n y  o f  t h e  s i t u a t i o n  i s  t h a t  i n  i t s  s e v e n  y e a r s  o f
e x i s t e n c e , S M S S  h a s  e s t a b l i s h e d  i t s e l f  a n d  b e c o m e  a  ‘ h o u s e -
h o l d ’  w o r d . D e v e l o p i n g  c o u n t r y  i n s t i t u t i o n s  a n d  s c i e n t i s t s
n o w  k n o w  S M S S  a n d  i t s  s t a f f  And h a v e  c o m e  t o  a p p r e c i a t e  a n d
e v e n  r e l y  o n  i t s  s e r v i c e s . W e  h a v e  e s t a b l i s h e d  c r e d i b i l i t y
a n d  r e p u t a t i o n  n o t  o n l y  f o r  t h e  p r o j e c t ,  b u t  a l s o  f o r  S C S
a n d  a l l  o u r  U . S .  c o l l a b o r a t o r s . W i t h  o u r  r e d u c e d  b u d g e t ,  I
f e a r  w e  c a n n o t  l i v e  u p  t o  t h e  e x p e c t a t i o n * .

B e c a u s e  t h e  f u t u r e  i s  s o m e w h a t  b l e a k ,  I ’ d  l i k e  t o  c o n c l u d e
b y  m e n t i o n i n g  t h e  g l o r y  o f  t h e  p a s t . T h e  p r o j e c t  a c h i e v e d
i t s  o b j e c t i v e s  b e c a u s e  o f  t h e  s u p p o r t  w e  r e c e i v e d  f r o m  a l l
o f  y o u . I ’ d  l i k e  t o  t a k e  t h i s  o p p o r t u n i t y  t o  t h a n k  e v e r y
o n e  w h o  h a s  p a r t i c i p a t e d  i n  o u r  TDYs  a n d  o t h e r s ,
p a r t i c u l a r l y  t h e  s t a f f  o f  t h e  N S S L ,  w h o  h a v e  a s s i s t e d  u s  i n
many ways. I  p a r t i c u l a r l y  l i k e  t o  t h a n k  t h e  C h i e f  o f  t h e
S C S  a n d  a l l  t h e  f o r m e r  C h i e f s  w h o  h a v e  g i v e n  f u l l  s u p p o r t  t o
t h e  p r o g r a m . T h e  c o m m i t m e n t ,  s u p p o r t ,  a n d  h a r d  w o r k  o f  m y
t w o  c o l l e a g u e s  - -  J o h n  K i m b l e  a n d  T e r r y  C o o k  - -  e n s u r e d  t h e
o p e r a t i o n a l  s u c c e s s  o f  t h e  p r o j e c t . F i n a l  l y , a  w o r d  o f
t h a n k s  t o  D i c k  A r n o l d  f o r  g i v i n g  u s  a  r e l a t i v e l y  f r e e  r e i n
t o  r u n  t h i s  p r o j e c t .
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A t t a c h m e n t

P R O J E C T  A C T I V I T I E S  S U M M A R Y

J U L Y  2 1 ,  1 9 8 7

1 . N a m e  o f  P r o j e c t :

So  i  I M a n a g e m e n t  S u p p o r t  S e r v i c e s  (SMSS)

2 . I m p l e m e n t i n g  A g e n c i e s :

S o i l  C o n s e r v a t i o n  S e r v i c e ,  U S D A
O f f i c e  o f  I n t e r n a t i o n a l  Coooeration  a n d  D e v e l o p m e n t ,
(OICD; , U S D A

3 . P r o j e c t  S t a f f :

3 . 1 P r i n c i p a l  I n v e s t i g a t o r

D r .  R i c h a r d  A r n o l d
D i r e c t o r , S o i l  S u r v e y  D i v i s i o n
S o i l  C o n s e r v a t i o n  S e r v i c e ,  U S D A
P . O .  B o x  2 8 9 0 ,  Washington,~  D . C .
T e l e p h o n e : (202) 3 8 2 - 1 8 1 9

3 . 2  P r o g r a m  L e a d e r

2 0 0 1 3

D r .  H a r i  E s w a r a n
S o i l  M a n a g e m e n t  S u p p o r t  S e r v i c e s
P . O .  B o x  2 8 9 0 ,  W a s h i n g t o n ,  D . C .
T e l e p h o n e : (202) 4 7 5 - 5 3 3 3
T e l e x . 8 4 2 3  UHBSP H R

3 . 3  P r o j e c t  M o n i t o r

2 0 0 1 3

D r .  R a y  M e y e r
A g e n c y  f o r  I n t e r n a t i o n a l  D e v e l o p m e n t
(S&T/AGR/RNR)
S t a t e  D s p a r t m o n t
W a s h i n g t o n ,  D . C . 2 0 5 2 3
T e l e p h o n e : (202) 3 2 5 - 8 9 9 3

3 . 4  F u l l - t i m e  S t a f f  M e m b e r s

D r .  H a r i  E s w a r a n ,  W a s h i n g t o n ,  D . C .
D e b o r a h  M i n o r  ( S e c r e t a r y ,  W a s h i n g t o n ,  D.C.)
D r . J o h n  Kimble,  L i n c o l n ,  N E
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3 . 5  P a r t - t i m e  S t a f f  M e m b e r s

3 5

T e r r y  D .  C o o k  (50%), SMSS/SCS
W i  I I iam Reybold (lo%), SMSS/SCS

4 . I n f o r m a t i o n  O n  T h e  P r o j e c t :

4 . 1 Date  commenced: O c t o b e r  1, 1 9 7 9
4 . 2  D a t e  o f  e x t e n s i o n : O c t o b e r  1 ,  1 9 8 2
4 . 3  D a t e  p r o j e c t  e n d s : S e p t e m b e r  3 0 ,  1987
4 . 4  F u n d i n g  (FY-1987)  : $1,250,000

5 . P r o j e c t  O b j e c t i v e s :

511 T o  p r o v i d e  t e c h n i c a l  a s s i s t a n c e  t o  A I D  a n d  L C D ’ s
i n  p r o b l e m  i d e n t i f i c a t i o n ,  e v a l u a t i o n  o f
o p p o r t u n i t i e s  a n d  p l a n n i n g  a n d  u t i l i z a t i o n  o f  l a n d
rSSO”l-CC?S, especia.lly i n  t h e  s u b j e c t  a r e a s  o f
sci I survey, s o i l  c o n s e r v a t i o n  a n d  s o i l  f e r t i l i t y
and management ;

5 . 2  t o  d e v e l o p  w o r l d w i d e  l i n k a g e s  f o r  t h e  m o r e
e f f i c i e n t  u t i l i z a t i o n  o f  a g r i c u l t u r a l i n f o r m a t i o n
f o r  c r o p  p r o d u c t i o n ;

5 . 3  t o  r e f i n e  s o i l  t a x o n o m y  f o r  t h e  i n t e r t r o p i c a l
a r e a s  a n d  a s s i s t  L C D  s c i e n t i s t s  i n  i t s  u s e  a n d
a p p l i c a t i o n  i n  t r a n s f e r r i n g  a g r o t e c h n o l o g y  f r o m
o n e  r e g i o n  t o  a n o t h e r  s i m i l a r  r e g i o n .

6 . P r o j e c t  A c t i v i t i e s :

I n  f u l f i l l m e n t  o f  t h e  f i r s t  o b j e c t i v e ,  TDYs w e r e
p r o v i d e d  f o r :

6 . 1

6 . 2

6 . 3

6 . 4

6 . 5

H e l p i n g  c o u n t r i e s  e s t a b l i s h  p o l i c i e s  a n d  p r o g r a m s
f o r  s o l v i n g  p r o b l e m s  i n  l a n d  u s e  a n d  f o o d  a n d
f i b e r  p r o d u c t i o n ;

h e l p i n g  p l a n ,  c a r r y  c u t , a n d  e v a l u a t e  s o i l  s u r v e y s
a n d  s o i l  c o n s e r v a t i o n  p r o g r a m s :

p r o v i d i n g  l a b o r a t o r y  a n d  f i e l d  t e s t i n g  s e r v i c e s :

P u b l i s h i n g  s o i l  m a n a g e m e n t  informat
n e e d e d  i n  l a n d - u s e  p l a n n i n g  a n d  f o r
p r o d u c t i o n ;

i o n  t h a t  i s
f o o d  a n d  f i b e r

C o n d u c t i n g  s e m i n a r s  a n d  o t h e r  t r a i n
s o i l  m a n a g e m e n t  i m p r o v e m e n t s  a n d  s o
c a t i o n :

i n g  s e s s i o n s  o n
il classifi-



6 . 6 I n t e r p r e t i n g  soil p r o p e r t i e s  t o  d e t e r m i n e  t h e
p o t e n t i a l s  o f  t h e  s o i l s  f o r  a g r i c u l t u r e  a n d  t o
p r e d i c t  t h e i r  r e s p o n s e  t o  m a n a g e m e n t :  a n d  t o

6 . 7  d i s s e m i n a t e  n e w  i d e a s  f o r  i n c r e a s i n g  s o i l
f e r t i l i t y , i m p r o v i n g  p l a n t  n u t r i t i o n ,  a n d
c o n t r o l l i n g  soil e r o s i o n  a n d  s e d i m e n t a t i o n .

W i t h  r e s p e c t  t o  t h e  s e c o n d  o b j e c t i v e ,  d e v e l o p i n g  l i n k a g e s ,
S M S S  h a s  e s t a b l i s h e d  a n d  w o r k e d  w i t h  m o r e  t h a n  3 0
i n t e r n a t i o n a l  o r g a n i z a t i o n s  a n d  w i t h  c o u n t l e s s  n a t i o n a l
i n s t i t u t i o n s . M a n y  o f  t h e  i n t e r n a t i o n a l  a n d  r e g i o n a l
o r g a n i z a t i o n s  h a v e  s u p p o r t e d  SMSS s p o n s o r e d  w o r k s h o p s  a n d
t r a i n i n g  cours.86. T h r o u g h  S M S S  i n i t i a t i v e  a n d  i n
c o l l a b o r a t i o n  w i t h  I B S N A T , e n  ASEAN n e t w o r k  a n d  a ”  O c e a n i c
n e t w o r k  a r e  b e i n g  d i s c u s s e d . A s  a  r e s u l t  o f  t h e  a s s i s t a n c e
p r o v i d e d  b y  S M S S , m a n y  c o u n t r i e s  a r e  a d o p t i n g  t h e  s t a n d a r d s
o f  S C S  i n  t h e i r  soil s u r v e y  p r o g r a m s .

P r o b a b l y  m a n y  o f  t h e  a c h i e v e m e n t s  h a v e  c e n t e r e d  o n  t h e  t h i r d
o b j e c t i v e . T o d a y  m o r e  t h a n  4 0  c o u n t r i e s  u s e  S o i l  T a x o n o m y
a s  t h e  p r i m a r y  s y s t e m  o f  c l a s s i f i c a t i o n  a n d  a n  e q u a l  n u m b e r
u s e  i t  i n  a d d i t i o n  t o  o t h e r  s y s t e m s . SMSS has 8
i n t e r n a t i o n a l  c o m m i t t e e s  w o r k i n g  t o  r e f i n e  S o i l  T a x o n o m y .

I t  h a s  o r g a n i z e d  9  s o i l  c l a s s i f i c a t i o n  w o r k s h o p s ,  1 7
trsining c o u r s e s , 4  i n t e r n a t i o n a l  s o i l  c o r r e l a t i o n  m e e t i n g s
(ISCOMS), 3 I n t e r n a t i o n a l  S o i l  M a n a g e m e n t  W o r k s h o p s  a n d
p r o d u c e s  a  n u m b e r  o f  p u b l i c a t i o n s  a n d  a  q u a r t e r l y
news I  e t t e r , w h i c h  i s  p u b l i s h e d  i n  collaboration w i t h  I B S N A T
a s  Agrotechnology  T r a n s f e r  N e w s .

7 . C o l l a b o r a t i n g  I n s t i t u t i o n s :

I n  t h e  p a s t  7  y e a r s  S M S S  h a s  h a d  t h e  p r i v i l e g e  t o  w o r k  w i t h
t h e  f o l l o w i n g  o r g a n i z a t i o n s :

1 . I n t e r n a t i o n a l  Crams R e s e a r c h  I n s t i t u t e  f o r
S e m i - A r i d  Tr 0 pits’ (ICRISAT), Indie

2 . Internationa I R i c e  R e s e a r c h  I n s t i t u t e  (IKR
P h i l i p p i n e s

1) I

3 . I n t e r n a t i o n a I I n s t i t u t e  o f  T r o p i c a l  A g r i c u
(IITA) , Ni ge r ia

I ture

t h e
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4.

5 .

6 .

7.

8 .

9.

1 0 .

1 1 .

1 2 .

1 3 .

1 4 .

1 5 .

1 6 .

17.

1 8 .

1 9 .

20.

2 1 .

3 7

F o o d  a n d  A g r i c u l t u r e  O r g a n i z a t i o n  (FAO). R o m e

U n i t e d  N a t i o n  E n v i r o n m e n t  P r o g r a m  (UNEP),  K e n y a

I n t e r n a t i o n a l  S o i l  S c i e n c e  S o c i e t y  (ISSS),
N e d e r l a n d

Jnternational  S o i l  R e s e a r c h  a n d  I n f o r m a t i o n
e n t e r  (ISRIO,  N e d e r l a n d

O f f i c e  d e  Recherc,he  S c i e n t i f i c  e t  T e c h n i q u e
OutreMer  (ORSTOM),  F r a n c e

B e l g i a n  A s s i s t a n c e  D e v e l o p m e n t  C o o p e r a t i o n
(ABOS/AGCD)  , Be I g i urn

G e r m a n  T e c h n i c a l  A s s i s t a n c e  (GTZ), W e s t  G e r m a n y

N o r w e g i a n  T e c h n i c a l  Askistance  (NORAD), N o r w a y

A r a b  C e n t e r  f o r  t h e  S t u d i e s  o f  A r i d  Z o n e s  a n d  D r y
L a n d s  (ACSAD),  S y r i a

W o r l d  B a n k ,  U S A

C e n t r o  Agronomico  T r o p i c a l  d e  I n v e s t i g a t i o n  y
Ensenanza  (CATIE),  C o s t a  R i c a

S o u t h  E a s t  A s i a n  C e n t e r  f o r  R e s e a r c h  i n
A g r i c u l t u r e  (SEARCA),  P h i  I  ippin,es

L a n d  R e s o u r c e s  D i v i s i o n ,  M i n i s t r y  o f  O v e r s e a s
D e v e l o p m e n t , G r e a t  B r i t a i n

I n t e r n a t i o n a l  B e n c h m a r k  S i t e s  N e t w o r k  f o r
A g r o t e c h n o l o g y  T r a n s f e r  (IBSNAT),  H a w a i i

A u s t r a l i a n  C e n t e r  f o r  Internatipnal  A g r i c u l t u r e
r e s e a r c h  (ACIAR),  A u s t r a l i a

I n t e r n a t i o n a l  B o a r d  f o r  S o i l  R e s e a r c h  a n d
M a n a g e m e n t  (IBSRAM)  , T h a i  I  a n d

K a g e r a  B a s i n  A u t h o r i t y  (KBO), R w a n d a

F o o d  a n d  F e r t i l i z e r  T e c h n o l o g y  C e n t e r  (FFTC),
T a i w a n



I

22. C e n t r o  International  d e  l a  P a p a  (LIP), P e r u

2 3 . C e n t r o  International  d e  Agricultura  T r o p i c a l
(CIAT)  , C o l o m b i a

2 4 . I n t e r n a t i o n a l  F e r t i l i z e r  D e v e l o p m e n t  C e n t e r
(IFDC), A l a b a m a

2 5 .Asean  D e v e l o p m e n t  B a n k  (ADB),  P h i l i p p i n e s

2 6 . U n i v e r s i t y  o f  t h e  S o u t h  P a c i f i c  (USP), Fiji a n d
W e s t e r n  S a m o a

2 7 . E u r o p e a n  E c o n o m i c  C o m m u n i t y  (EEC),

2 8 . S o u t h  P a c i f i c  C o u n c i l  (SPC).

U . S .  U n i v e r s i t i e s , USAID c o u n t r y  M i s s i o n s  a n d  L D C  n a t i o n a l
i n s t i t u t i o n s  a r e  n o t  included  i n  t h i s  l i s t .
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J o h n  W i t t y

T h e  I n t e r n a t i o n a l  C o m m i t t e e  o f  O x i s o l s  h a s  s u b m i t t e d  t h e i r
r e c o m m e n d a t i o n s  t o  t h e  S C S  a n d  w e  a r e  i n  t h e  p r o c e s s  o f
p r e p a r i n g  t h e  O x i s o l  a m e n d m e n t  w h i c h  w i l l  b e  i s s u e d  a s
N a t i o n a l  S o i l  T a x o n o m y  H a n d b o o k  I s s u e  N o .  1 1 . W e  p l a n  t o
h a v e  i t  c o m p l e t e d  b e f o r e  t h e  e n d  o f  A u g u s t  s o  i t  w i l l  b e
i n c l u d e d  i n  t h e  n e x t  p r i n t i n g  o f  t h e  K e y s  t o  S o i l  T a x o n o m y
w h i c h  i s  s c h e d u l e d  f o r .  t h i s  f a l l .

T h e  c h a n g e s  a r e  e x t e n s i v e  e n o u g h  t h a t  w e  will r e p l a c e  a l l  o f
C h a p t e r  1 4  w i t h  t h e  n e w  m a t e r i a l s  o n  O x i s o l s . S i n c e  the
w h o l e  o r d e r  o f  O x i s o l s  i s  r e v i s e d ,  t h e  a m e n d m e n t  i t s e l f  i s
r e l a t i v e l y  s t r a i g h t  f o r w a r d ,  b u t  o f  c o u r s e ,  m a n y  o t h e r  p a r t s
o f  S o i l  T a x o n o m y  a r e  a l s o  a f f e c t e d . T h e  l a t e s t  d r a f t  i s
n e a r l y  5 0  p a g e s  l o n g  s o  t h e  bxisol a m e n d m e n t  w i l l  b e  a b o u t
a s  v o l u m i n o u s  a s  t h e  L o w  A c t i v i t y  C l a y  a m e n d m e n t .

A t  p r e s e n t  w e  a r e  s o m e w h a t  u n d e c i d e d  a s  t o  w h i c h  f o r m a t  t o
f o l l o w  c o n c e r n i n g  t h e  a m e n d m e n t . T h r e e  f o r m a t s  a r e  u n d e r
c o n s i d e r a t i o n  a n d  I  h a v e  p r e p a r e d  d r a f t s  o f  a l  I  t h r e e . O n e
i s  t h e  s a m e  f o r m a t  t h a t  i s  a l r e a d y  used  in S o i l  T a x o n o m y .
T h e  s e c o n d  i s  t h e  s a m e  f o r m a t  t h a t  t h e  C o m m i t t e e  h a s  u s e d  i n
t h e  l a s t  s e v e r a l  C i r c u l a r  L e t t e r s . T h e  t h i r d  i s  t h e  s a m e
f o r m a t  t h a t  i s  n o w  u s e d  i n  S o i l  T a x o n o m y ,  e x c e p t  f o r  n o t
s w i t c h i n g  f o r m a t s  a t  t h e  s u b g r o u p  l e v e l . I n  o t h e r  w o r d s  u s e
t h e  s a m e  s t r a i g h t  f o r w a r d  k e y  a t  t h e  s u b g r o u p  l e v e l  a s  i s
u s e d  a t  t h e  g r e a t  g r o u p  a n d  h i g h e r  l e v e l s . I  h a v e  a  h a n d o u t
w h i c h  s h o w s  a n  e x a m p l e  o f  t h i s  f o r m a t . T o  t e l l  y o u  t h e
t r u t h , I  l i k e ’  i t .

T h e  f o r m a t  t h a t  i s  c u r r e n t l y  u s e d  i n  Soil T a x o n o m y  a t  t h e
s u b g r o u p  l e v e l  h a s  a l w a y s  b e e n  s o m e w h a t  c o n f u s i n g  t o  u s e .
T h e  I C O M O X  f o r m a t , w h i c h  i s  a  m o d i f i c a t i o n  o f  t h e  f o r m a t
u s e d  i n  S o i l  T a x o n o m y , f a c i l i t a t e s  t h e  k e y i n g  o u t  o f  pedons,
b u t  y o u  c a n  n o t  d e r i v e  t h e  c l a s s  d e f i n i t i o n s  w i t h o u t  m a k i n g
c e r t a i n  a s s u m p t i o n s . T h e  C o m m i t t e e  a l s o  p r i o r i t i z e d  t h e
s u b g r o u p s  i n  a  w a y  t o  e l i m i n a t e  t h e  p o s s i b l i t y  o f  i m p l i e d
s u b g r o u p s  b y  u s i n g  m o r e  w i t h  o r  w i t h o u t ”  s t a t e m e n t s .  N e w
s u b g r o u p s  c a n  s t i l l  b e  e s t a b l i s h e d  t h o u g h .

P r i o r i t i z i n g  t h e  s u b g r o u p s  m a d e  i t  r e l a t i v e l y  e a s y  t o  g o
f r o m  t h e  o l d  f o r m a t  t o  t h e  sama f o r m a t  u s e d  a t  t h e  h i g h e r
l e v e l s , W h e n  u s i n g  t h e  p r o p o s e d  k e y  t o  s u b g r o u p s  o n e  s t o p s
a t  t h e  f i r s t  s u b g r o u p  t h a t  a p p e a r s  t o  i n c l u d e  t h e  soil i n
q u e s t i o n , w h i c h  i s  t h e  s a m e  m e t h o d  u s e d  a t  t h e  g r e a t  g r o u p



I
4 0

I

level. T h e  e n d  r e s u l t s  a r e  e x a c t l y  t h e  s a m e  a s  usirtg e i t h e r
t h e  o l d  f o r m a t  o r  t h e  m o d i f i o d  f o r m a t  s u b m i t t e d  b y  t h e
C o m m i t t e e  b e c a u s e  n o  c l a s s  l i m i t s  w e r e  m o d i f i e d  i n  s e t t i n g I
u p  t h e  p r o p o s e d  k e y . A l s o  d e f i n i t i o n s  c a n  b e  d e r i v e d  f r o m
t h e  k e y  i f  t h e  p r o p o s e d  f o r m a t  i s  u s e d .

I  w o u l d  l i k e  y o u r  f e e d b a c k  o n  w h i c h  w a y  w e  s h o u l d  g o  w i t h
t h e  a m e n d m e n t , a l t h o u g h  some o f  y o u  w i l l  a l s o  h a v e  a  m e m o
r e q u e s t i n g  y o u r  rscommendations  w h e n  y o u  r e t u r n  f r o m  t h i s
C o n f e r e n c e .

I

I
A n o t h e r  c o n s i d e r a t i o n . D o  t h e  k e y s  i n  t h e  p u b l i c a t i o n ,
“ K e y s  t o  Soi I T a x o n o m y ” , h a v e  t o  b e  w o r d e d  t h e  s a m e  a s  i n I
S o i l  T a x o n o m y  o r  c a n  t h e y  b e  c h a n g e d  s o  a s  t o  f a c i l i t a t e  t h e
k e y i n g  o u t  o f  p e d o n s ? I  b e l i e v e  t h a t  S o i l  T a x o n o m y  n e e d s  t o
i n c l u d e  t h e  d e f i n i t i o n s  o f  t h e  taxa, o r  atleast b e  a b l e  t o
d e r i v e  t h e m ,  b u t  t h e “ K e y s  t o  Soi I T a x o n o m y ”  s h o u l d  b e

I
s i m p l i f i e d  t o  f a c i l i t a t e  the. k e y i n g  o u t  o f  p e d o n s .

I  h a v e  s t r a y e d  a w a y  f r o m  t h e “ C l a s s i f i c a t i o n  o f  O x i s o l s . ” I
T h e  l a s t  t i m e  I  c o u n t e d  w e  h a d  3 9  s e r i e s  c l a s s i f i e d  a s
O x i s o l s  a n d  t h e y  a r e  i n  H a w a i i ,  P u e r t o  R i c o ,  P a c i f i c  T r u s t
T e r r i t o r y ,  a n d  G u a m . A l l  w i l l  r e q u i r e  r e c l a s s i f i c a t i o n  s o I
t h e  i m p a c t  i s  q u i t e  g r e a t  o n  o u r  O x i s o l s . S e r i e s  I  i m i  t s
w i l l  p r o b a b l y  r e q u i r e  o n l y  m i n o r  m o d i f i c a t i o n s , i f  a n y .
O x i s o l s  w i l l  a l s o  i n c l u d e  s o i l s  w i t h  a  k a n d i c  h o r i z o n ,  l o w
w e a t h e r - a b l e  m i n e r a l  c o n t e n t , a n d  4 0  p e r c e n t  o r  m o r e  c l a y  i n

I
t h e  s u r f a c e  h o r i z o n . A s  a  r e s u l t  a  f e w  e r o d e d  p h a s e s  o f
Kandiudults  o r  Kanhapludults  m a y  r e q u i r e  r e c l a s s i f i c a t i o n  a s
O x i s o l s . W e  m a y  t h e r e f o r e  h a v e  1  or. 2 Oxosols  i n  t h e I
S o u t h e a s t  a n d  a ”  a d d i t i o n a l  2  o r  3  i n  H a w a i i .

T h i s  c o n c l u d e s  m y  r e m a r k s  o n  t h e  O x i s o l s . Wo h a v e  t h e I
a m e n d m e n t  n e a r l y  r e a d y  f o r  p u b l i c a t i o n ,  b u t  m u s t  d e c i d e
w h i c h  i s  t h e  b e s t  f o r m a t . T h e  s o i l s  D i v i s i o n  a t  t h e
N a t i o n a l  H e a d q u a r t e r s  w o u l d  l i k e  t o  u s e  t h e  s a m e  f o r m a t  a s
i s  u s e d  a t  t h e  g r e a t  g r o u p  l e v e l .

I

I
I
I
I
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4 1

I n t e r n a t i o n a l  C o m m i t t e e  o n  C l a s s i f i c a t i o n  o f  A n d i s o l s
I COMAND

T h i s  i s  a  b r i e f  r e p o r t  o n  t h e  I n t e r n a t i o n a l  C o m m i t t e e  o n  t h e
Classif  ication  o f  A n d i s o l s  (ICOMAND). I C O M A N O  h a s  b e e n  a
f u n c t i o n i n g  c o m m i t t e e  s i n c e  1 9 7 9 . I n  A p t - i  I o f  t h a t  y e a r
I C O M A N D  C i r c u l a r  L e t t e r  N o . 1  went o u t . T h e  b a s e s  f o r  t h i s
c i r c u l a r  w a s  a  o n e  y e a r  v i s i t  t o  N e w  Z e a l a n d  b y
Di-. G u y  S m i t h . W h i l e  t h e r e , h e  p r o d u c e d  a  P r e l i m i n a r y
P r o p o s a l  f o r  t h e  R e c l a s s i f i c a t i o n  o f  A n d e p t s  a n d  s o m e  Andic
S u b g r o u p s . T h e  N e w  Zelanders  a l s o  i n t e r v i e w  D r .  S m i t h  a n d
p u b l i s h e d  t h e  i n t e r v i e w s , w h i c h  p r o v i d e d  t h e  f i r s t  g l i m p s e
o f  some o f  t h e  r a t i o n a l e  f o r  S o i l  T a x o n o m y . ( L a t e r  S M S S  t o o k
o v e r  t h i s  t a s k  a n d  T e c h n i c a l  M o n o g r a p h  N o .  1 1  i s  t h e
p r o d u c t ) .  D r . S m i t h  p r o p o s e d  t o  e l e v a t e  t h e  s u b o r d e r  o f
A n d e p t s  t o  a n  O r d e r  l e v e l  a n d  s u g g e s t e d  t h e  t e r m  A N D I S O L S .
T h i s  p r o p o s a l  g a v e  b i r t h  t o  I C O M A N D , a n d  m a n y  y e a r s  o f  h a r d
w o r k .

A s  w i t h  t h e  o t h e r  ICOM’s  I C O M A N D  c o m m u n i c a t e d  p r e d o m i n a n t l y
b y  c o r r e s p o n d e n c e . F o r  t h i s  t o  b e  s u c c e s s f u l  m a n y  d e d i c a t e d
p e o p l e  a r e  n e e d e d . T h i s  w o r k  i s  u s u a l l y  d o n e  o u t s i d e  o n e s
n o r m a l  p o s i t i o n  a n d  r e s p o n s i b i l i t i e s . I C O M A N D  w a s  v e r y
f o r t u n a t e  t h a t  i t  w a s  b a c k s t o p p e d  b y  a  w h o l e  i n s t i t u t i o n ,
T h e  S o i l  B u r e a u  o f  N e w  Z e a l a n d . N e w  Z e a l a n d  i s  o n e  o f  t h e
c o u n t r i e s  u s i n g  S o i l  T a x o n o m y , a n d  a s  t h e y  h a v e  l a r g e  a r e a s
o f  v o l c a n i c  a s h  s o i l s  i n  t h e  c o u n t r y  a n d  h a v e  c o n s i d e r a b l e
i n v o l v e m e n t  i n  t h e  P a c i f i c  I s l a n d s  w h e r e  s u c h  s o i l s  a r e
preval  en-t, t h e y  m a d e  a n  i n s t i t u t i o n a l  c o m m i t m e n t  t o  i m p r o v e
t h e  c l a s s i f i c a t i o n  o f  v o l c a n i c  a s h  s o i l s .

I n  1 9 8 1 , t o g e t h e r  w i t h  t h e  S o i l  S c i e n c e  S o c i e t y  o f  N e w
Z e a l  a n d , t h e y  o r g a n i z e d  a n  i n t e r n a t i o n a l  c o n f e r e n c e  o n  s o i l s
w i t h  v a r i a b l e  c h a r g e . T h i s  meeting  p r o v i d e  m a n y  n e w  i d e a s
t o  I C O M A N D . I t  g o t  t h e  c o m m i t t e e  o f f  a n d  r u n n i n g .

T o  d e v e l o p  t h e  c l a s s i f i c a t i o n  o f  t h e  A n d i s o l s ,  I C O M A N D
e n l i s t e d  t h e  h e l p  o f  a l l  t h e  P a c i f i c  r i m  c o u n t r i e s  w h e r e
s u c h  s o i l s  w e r e  p r e v a l e n t . S o i l  c h e m i s t s  a n d  m i n e r a l o g i s t s
w e r e  r e q u e s t e d  t o  t e s t  a n a l y t i c a l  c r i t e r i a . T h e  N e w  Z e a l a n d
s o i l s  d a t a  b a s e  w a s  m e r g e d  w i t h  t h e  N S S L  d a t a  b a s e  a n d  t h e
pedons  c o l l e c t e d  b y  S M S S  s o  t h a t  s o m e  o f  t h e  n e w  c r i t e r i a
c o u l d  b e  t e s t e d .
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Aftcr t h e  m e e t i n g  o n  V a r i a b l e  C h a i g c  t h e r e  w e r e  s e v e r a l
o t h e r  r e l e v a n t  i n t e r n a t i o n a l  m e e t i n g s . T h e s e  w e r e  F o u r t h
I n t e r n a t i o n a l  S o i l  C l a s s i f i c a t i o n  W o r k s h o p ,  R w a n d a  A f r i c a ,
J u n e  - 1 9 8 1 ; V I  i n t e r n a t i o n a l  S o i l  C l a s s i f i c a t i o n  W o r k s h o p ,
C h i l e  a n d  E c u a d o r , J a n u a r y  1 9 8 4  ( T o t a l l y  d e d i c a t e d  t o
A n d i s o l s ) ; Congreso I n t e r n a t i o n a l  d e  Suelos  V o l c a n i c o s ,
T e n e r i f , C a n a r y  I s l a n d s ,  J u l y  1 9 8 4 ;  F i r s t  I n t e r n a t i o n a l  S o i l
C o r r e l a t i o n  M e e t i n g  (ISCOM) I d a h o ,  W a s h i n g t o n ,  a n d  O r e g o n ,
J u l y  1 9 8 6 ; a n d  I X  I n t e r n a t i o n a l  S o i l  C l a s s i f i c a t i o n  W o r k s h o p
( I C O M A N D  a n d  ICOMAQ), J u l y ,  1 9 8 7 .

I C O M A N D  h a s  h a d  t o  i n t e r a c t  e x t e n s i v e l y  w i t h  ICOMOD t o
e n s u r e  t h a t  t h e  p r o p o s e d  d e f i n i t i o n s  p r o d u c e d  m u t u a l l y
e x c l u s i v e  c l a s s e s  w i t h  r e s p e c t  t o  A n d i s o l s  a n d  S p o d o s o l s .
E v e n  t o d a y  t h e r e  a r e  s t i l l  p r o b l e m s , h o w e v e r  t h e y  s e e m  smal  I
n o w  a s  xompared  t o  t h e  i n i t i a l  t a s k . I t  s e e m s  t h e r e  w i l l  b e
S p o d i c  A n d i s o l s  a n d  Andic  S p o d o s o l s . T h e  r e a l  c h a l l e n g e  i s
t o  d e v e l o p  a  s y s t e m  w h i c h  w i l l  a l l o w  t h e  f i e l d  s o i l
s c i e n t i s t  t o  m a k e  t h e  s e p a r a t i o n , a n d  t h i s  i s  h a p p e n i n g .

I n  1 9 8 6 , I C O M A N D  p r o d u c e d  a  d r a f t  w h i c h  w a s  t e s t e d  a t  t h e
f i r s t  I n t e r n a t i o n a l  S o i l  C o r r e l a t i o n  .Meeting (ISCOM)  w h i c h
w a s  h e l d  i n  t h e  P a c i f i c  N o r t h w e s t  o f  t h e  U n i t e d  S t a t e s .
M a n y  p r o b l e m s  w e r e  i d e n t i f i e d  a n d  m a n y  s u g g e s t i o n s  g i v e n  a t
t,his  m e e t i n g . I t  b r o u g h t  t o g e t h e r  m a n y  s o i l  s c i e n t i s t  f r o m
o u t s i d e  o f  t h e  U n i t e d  S t a t e s  a n d  m a n y  mere U n i t e d  S t a t e s
s o i l  s c i e n t i s t  t h a t  h a d  b e a n  a b l e  t o  a t t e n d  t h e  o t h e r
i n t e r n a t i o n a l  m e e t i n g . T h e  c u t  ccme  o f  t h i s  m e e t i n g  w a s  a

m a j o r  r e v i s i o n  t o  t h e  p r o p o s e d  Andisc.  o r d e r ,  a n d  a n o t h e r
C i r c u l a r . B y  n o w  t h e y  w e r e  u p  t o  C i r c u l a r  N o . 9 . T h i s
C i r c u l a r  w i l l  b e  t e s t e d  a t  t h e  IXth S o i l  C l a s s i f i c a t i o n
W o r k s h o p  i n  J a p a n . B y  t h e  m i d d l e  o f  1 9 8 8 ,  t h e  f i n a l
p r o p o s a l  w i l l  b e  s u b m i t t e d  t o  S C S  f o r  f i n a l  t e s t i n g  a n d  t h e n
h o p e f u l l y  a p p r o v a l  a n d  i n c l u s i o n  i n t o  S o i l  T a x o n o m y  a s  t h e
1 1 t h  s o i l  o r d e r .

T h e  w o r k  o f  I C O M A N D  h a s  r e a l l y  b e e n  a; internationalzation  o f
S o i l  T a x o n o m y . T h e  n u m b e r  o f  p a r t i c i p a n t s  h a s  b e e n  l a r g e ,
a n d  v e r y  h a r d  w o r k i n g . A t  t i m e s  t h e r e  w e r e  m a j o r
d i s a g r e e m e n t s  b u t  e v e r y o n e  w o r k e d  t o g e t h e r  a n d  major
a d v a n c e s  i n  t h e  c l a s s i f i c a t i o n  o f  A n d i s o l s  h a v e  b e e n  m a d e .
I n  g i v i n g  a  r e p o r t  o n  I C O M A N D  i t  i s  n o t  p o s s i b l e  t o  t h a n k
everyone  w h o  c o n t r i b u t e d  b u t  D r . M i k e  Leamy  t h e  c o m m i t t e e ’ s
c h a i r m a n  f r o m  i t s  b i r t h  m u s t  b e  t h a n k e d . H e  s p e n t  m a n y
e x t r a  h o u r s  o u t s i d e  h i s  j o b  a s  d i r e c t o r  o f  t h e  S o i l s  B u r e a u
o f  N e w  Z e a l a n d  e n s u r i n g  t h e  r a t i o n a l  a n d  p r o p e r  d e v e l o p m e n t
o f  t h e  n e w  s o i l  o r d e r  A n d i s o l s .
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I N T E R N A T I O N A L  C O M M I T T E E  O N  V E R T I S O L S

(ICOMERT)

S U M M A R Y  O F  A C T I V I T I E S

T E R R Y  D. C O O K

T h i s  i s  a  s u m m a r y  o f  t h e  w o r k  d o n e  b y  I C O M E R T .

D r . J u a n  Comerma, C h a i r m a n  o f  I C O M E R T  h a s  s t u d i e d  a n d
o b s e r v e d  V e r t i s o l s  i n  T e x a s ,  A l a b a m a ,  C a l i f o r n i a ,  O r e g o n ,
P h i l i p p i n e s ,  A u s t r a l i a , a n d  h i s  h o m e  c o u n t r y  o f  V e n e z u e l a .
E x t e n s i v e  w o r k  a n d  c o l l a b o r a t i o n  h a s  b e e n  c o m p l e t e d  w i t h
Dl-S. Wi Iding, T e x a s  A&M,  T h o m p s o n  a n d  Isbell, C S I R O ,
A u s t r a l i a , a n d  m a n y  o t h e r s  t h a t  r e s p o n d e d  t o  t h e  c i r c u l a r
letters. I n  a d d i t i o n  &Wayne W i l l i a m s  o f  t h e  S o u t h  N T C  h a s
w o r k e d  a n d  c o n t r i b u t e d  g r e a t l y  t o  t h e  r e v i s i o n s  a n d  c h a n g e s
a n d  t e s t i n g  t h e s e  c h a n g e s  i n  t h e  V e r t i s o l s .

1 . D e f i n i t i o n  o f  t h e  V e r t i s o l  O R D E R .

1 . 1 Gi lgai - T h e r e  i s  a  p r o p o s a l  t o  e l i m i n a t e  g i l g a I

a s  a  s o l e  c r i t e r i a  i n  a d d i t i o n  t o  d e p t h ,  c l a y ,
a n d  c r a c k s . M o s t  r e s p o n d e n t s  a g r e e d  t h a t  g i l g a I

c o u l d  b e  c o n f u s e d  w i t h  p a t t e r n e d  g r o u n d ,  the m a n y
d i f f e r e n t  k i n d s  o f  e x p r e s s i o n  o f  gilgai,  a n d
c u l t i v a t i o n  t h a t  e l i m i n a t e s  or s u b d u e s  t h e
e x p r e s s i o n  o f  g i  I g a i .

1 . 2  A  d e p t h  r e q u i r e m e n t  f o r  t h e  presonco  o f
s l i c k e s i d e s  w i t h i n  1  m e t e r  h a s  b e e n  p r o p o s e d  a n d
s u p p o r t e d  b y  m o s t  m e m b e r s .

1 . 3  T h i c k n e s s  o f  v e r t i c  p r o p e r t i e s . T h i s  p r o p o s a l  i s
s t i l l  u n d e r  i n v e s t i g a t i o n  t h a t  w o u l d  a l l o w  s o i l s
w i t h  v e r t i c  p r o p e r t i e s  t o  a  d e p t h  o f  3 0  c m  i n  t h e
V e r t i s o l s . M o s t  o f  t h e  s u p p o r t  f o r  t h i s  p r o p o s a l
i s  f r o m  t h e  A u s t r a l i a n s  w h o  w o u l d  l i k e  m a n y  a r e a s ’
t h a t  a r e  l e s s  t h a n  5 0  c m ,  b u t  g r e a t e r  t h a n  3 0  c m
t o  b e  i n c l u d e d  w i t h  o t h e r  s o i l s  o f  t h e  a r e a  t h a t
h a v e  v e r t i c  p r o p e r t i e s  a n d  a p p r o p r i a t e  i n t e r -
*pretat i 0”s.

1 . 4  T h e r e  i s  a  p r o p o s a l  t o  a d d  a  c r i t e r i o n  o f  t h e
a b u n d a n c e  o f  i n c l i n e d  s l i c k e n s i d e s  b e t w e e n  ‘ 2 5
a n d  1 0 0  c m . T h e  m i n i m u m  a m o u n t  o f  o b s e r v a b l e
s l i c k e n s i d e s  o n  n a t u r a l  s t r u c t u r a l  s u r f a c e s  w o u l d
b e  a  w e i g h t e d  a v e r a g e  o f  1 0 % . T h i s  w o u l d  h e l p
d i f f e r e n t i a t e  p e d o g e n e t i c a l l y  y o u n g  s o i l s  w i t h
s o m e  v e r t i c  p r o p e r t i e s  a n d  w i t h  a  f e w  rarldom



sl ickensi, d c s , w i t h  E n t i s o l s  a n d  Inceptisols  a n d
o t h e r  soi Is w i t h  argillic  h o r i z o n s  t h a t  a l s o h a v e
a  f e w  sli c k e n s i d e s .

T h e  s a m e r e q u i r e m e n t s  c o u l d  a l s o  a p p l y  t o  w e d g e
s h a p e d  t i lted s t r u c t u r a l  a g g r e g a t e s .

2 . SUBORDEHS

2 . 1

2.2

4 4

I n  the~first p u b l i s h e d  e d i t i o n  o f  t h e  7 t h
A p p r o x i m a t i o n , 1 9 6 0 ,  A q u e r t s  w a s  i n c l u d e d  a s  a
s u b o r d e r . T h e y  w e r e  s u b s e q u e n t l y  d r o p p e d  f o r
v a r i o u s  r e a s o n s . R e c e n t  s t u d i e s  a n d  s u p p o r t  f r o m
c o m m i t t e e  m e m b e r s  i n d i c a t e  t h e  n e e d  f o r
r e i n s t a t i n g  t h e  A q u e r t s . T h e  d e f i n i t i o n  o f  t h e
aquic  c o n d i t i o n s  f o r  Vertisols i s  c l o s e l y
a s s o c i a t e d  w i t h  t h e  w o r k  o f  Dr.‘J. Bouma  o f  T h e
N e t h e r l a n d s , C h a i r m a n  o f  t h e  I n t e r n a t i o n a l
C o m m i t t e e  o n  t h e  Aquic  M o i s t u r e  R e g i m e  (ICOMAQ).

S o m e  f i e l d  w o r k  h a s  b e e n  i n  t e s t i n g  d y e s
( r e a g e n t s )  t h a t  d e t e c t  t h e  p r e s e n c e  o f  r e d u c e d
c o m p o u n d s  l i k e  F e + +  o r  M n + + . T w o  m a t e r i a l s ,  a
dipidrydil  a n d  b e n s i d y n e , s h o w  p r o m i s e  o f  s i m p l e
f i e l d  i d e n t i f i c a t i o n  o f  s o i l s  t h a t  h a v e  b e e n
s a t u r a t e d  a n d  r e d u c e d .

T h e r e  h a s  b e e n  r e n e w e d  i n t e r e s t  a n d  s u p p o r t  f r o m
t h o s e  i n  h i g h e r  l a t i t u d e s  f o r  a  n e w  s u b o r d e r ,
cryerts. T h e r e  at-e d o c u m e n t e d  s o i l s  t h a t  h a v e
f r i g i d  a n d  c r y i c  s o i l  t e m p e r a t u r e  r e g i m e s  w i t h
vertic p r o p e r t i e s . A t  p r e s e n t  m o s t  o f  t h e
d o c u m e n t a t i o n  i s  f r o m  h i g h  e l e v a t i o n s  i n  t h e
R o c k y  M o u n t a i n  s t a t e s  a n d  C a n a d a . T h o s e  s o i l s
w i t h  a  f r i g i d  s o i l  t e m p e r a t u r e  r e g i m e  c o u l d  s t i l l
b e  c l a s s i f i e d  a s  f r i g i d  f a m i l i e s ,  b u t  t h o s e  w i t h
c r y i c  r e g i m e s  a s  C r y e r t s . I n t e r p r e t a t i o n s  b e t w e e n
f r i g i d  a n d  c r y i c  a r e  q u i t e  d i s t i n c t ,  t h e r e f o r e  t h e
s e p a r a t i o n  a t  t h e  f a m i l y  a n d  s u b o r d e r  l e v e l . T h i s
w o u l d  b e  c o n s i s t e n t  w i t h  o t h e r  o r d e r s  a s  C r y o d s ,
Boralfs, ol- hoi-01 I s . I t  c o u l d  a l s o  b e  r e c o g n i z e d
a t  t h e  g r e a t  g r o u p  l e v e l  a s  i n  t h e  Cryorthents,
Cryaquolls, C r y u m b r e p t s ,  e t c . T h i s  p r o p o s a l  n e e d s
f u r t h e r  s t u d y  a n d  t e s t i n g  f o r  a d d i t i o n a l
d o c u m e n t a t i o n  a n d  s u p p o r t .

2 . 3  R e q u i r e m e n t s
U s t e r t s ,  a n d
u n c h a n g e d .

3 . GREAT GROUPS

a n d  c r i t e r i a  f o r  t h e  U d e r t s ,  X e r e r t s ,
Torrerts r e m a i n  e s s e n t i a l l y
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3 . 1  S i x  f o r m a t i v e  g r e a t  g r o u p  e l e m e n t s  h a v e  b e e n
p r o p o s e d . A t  t h e  p r e s e n t  t i m e  n o t  a l l  s u b o r d e r s
h a v e  u s e d  e v e r y  g r e a t  f o r m a t i v e  e l e m e n t .

Dura a n d  D u r i  - S o i l s  w i t h  a  duripan  b e t w e e n  5 0
a n d  1 0 0  c m . A n  e x a m p l e  w o u l d  b e  Durinererts.

D y s t r  - T h i s  i s  a n  a t t e m p t  t o  d i f f e r e n t i a t e  s o i l s
t h a t  a r e  a c i d  a n d  m a n y  h a v e  s i g n i f i c a n t  a m o u n t s  o f
A l  a n d / o r  A l  phytoxicity  t h a t  a f f e c t s  t h e  u s e  a n d
m a n a g e m e n t  o f  t h e s e  s o i l s .

D y s t r  h a s  b e e n  t e n t a t i v e l y  d e f i n e d  a s  “ h a v i n g
i n  t h e  m a j o r  p a r t  o f  t h o  u p p e r  5 0  c m  a  pH o f
5  o r  l e s s  (I:1 w a t e r )  o r  4 . 5  i n  0 . 0 1  M  CaCl2
w h e n  t h e  E C  i s  l e s s  t h a n  4  mmhos/cm.”  A n
e x a m p l e  w o u l d  b e  D y s t r u d e r t s .

E u t r  - D e f i n i t i o n  df E u t r  w o u l d  b e  t h e  c o u n t e r p a r t
o f  D y s t r  w i t h  pH v a l u e s  o f  m o r e  t h a n  5  o r  4 . 5 .  A n
e x a m p l e  w o u l d  b e  Eutrusterts.

Epiaqu - T h e s e  w o u l d  b e  t h e  s o i l s  t h a t  a r e  s u b j e c t
t o  p o n d i n g  f o r  a t  l e a s t  a  f e w  c o n t i n u o u s  d a y s  i n
m o s t  y e a r s . A n  e x a m p l e  w o u l d  b e  Epiaquerts.

Haplo - T h e s e  w o u l d  b e  t h e  s o i l s  t h a t  r e p r e s e n t
t h e  c e n t r a l  c o n c e p t  a n d  t h a t  h a v e  n o  o t h e r
s i g n i f i c a n t  d i a g n o s t i c  f e a t u r e s  o r
c h a r a c t e r i s t i c s .

Sal i - T h e r e  i s  d o c u m e n t a t i o n  t h a t  s o m e  s o i l s  h a v e
a  s a l i c  h o r i z o n  w i t h i n  7 5  c m  o f  t h e  s u r f a c e . Some
a r e  s a t u r a t e d  w i t h i n  1  m a n d  s o m e  a r e  w i t h o u t
s a t u r a t i o n . A d d i t i o n a l  c o m m e n t s  a r e  p e n d i n g  t o
f u r t h e r  r e f i n e  t h i s  c l a s s . A n  e x a m p l e  w o u l d  b e
S a l i t o r r e r t s .

3 . 2  U n d e r  c o n s i d e r a t i o n  a n d  t e s t i n g  a r e  t h e  f o l l o w i n g :

Sodi - T h o s e  s o i l s  t h a t  h a v e  a n  E S P  o f  1 5  o r  m o r e
i n  s o m e  p a r t  o f  t h e  u p p e r  1  m  (Soditorrerts).

P a l e  - T h o s e  s o i l s  t h a t  h a v e  a  p e t r o c a l c i c
h o r i z o n . H o w e v e r  t h i s  h a s  n o t  b e e n  d o c u m e n t e d  a n d
d o e s  n o t  n e c e s s a r i l y  i n d i c a t e  a n  e x p r e s s i o n  o f
a g e . A t  t h i s  t i m e  t h e  P a l e  g r e a t  g r o u p  w i l l  n o t
b e  u s e d .

C a l c i - T h e  Calcitorrerts  w o u l d  b e  t h e  s o i l s  t h a t
h a v e  a  calic h o r i z o n  w h o s e  u p p e r  b o u n d a r y  w i t h i n
1  m  a n d  a r e  calcareous i n  a l l  p a r t s  a b o v e  t h e
calcic h o r i z o n . M a n y  V e r t i s o l s  a r e  calcareous
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e s p e c i a l l y  i n  a r d i c  c l i m a t e s . T h i s  g r e a t  g r o u p
w i l l  p r o b a b l y  b e  d r o p p e d  a n d  c o m b i n e d  w i t h  t h e
H a p l o t o r r e r t s .

4 . SUBGROUPS

4 . 1 T e n  s u b g r o u p s  h a v e  b e e n  p r o p o s e d  a n d  B a r e
u n d e r  c o n s i d e r a t i o n  p e n d i n g  c o m m e n t s . These
a r e  l i s t e d  b e l o w  w i t h  a  b r i e f  d e s c r i p t i o n  o f
t h e i r  d e f  ini t’ion o r  u s e :

T y p i c - W i t h o u t  a n y  o f  t h e  f o l l o w i n g  c r i t e r i a  f o r
o t h e r  s u b g r o u p s .

Aeric - P r o v i d e s  f o r  t h e  s o m e w h a t  b e t t e r  d r a i n e d
sails o r  t h e  f o r  s o i l s  t h a t  a r e  r e d u c e d  l e s s  or
m o r e  i n t e r m i t t e n t l y  t h a n  t h e  T y p i c .

A r d i c  - U s e d  i n  the’xererts  a n d  Usterts  t o  g r o u p
s o i l s  t h a t  a r e  d r i e r  t h a n  the T y p i c .

C h r o m i c  - T y p i c  s u b g r o u p s  w i l l  b e  c o n s i d e r e d  a s
h a v i n g  d a r k  c o l o r s , chromas l e s s  t h a n  1 . 5  ( s a m e  a s
t h e  c u r r e n t  d e f i n i t i o n  f o r  P e l  I). C h r o m i c
s u b g r o u p s  w i l l  b e  t h e  b r i g h t e r  chroma s o i l s .  I t
h a s  b e e n  n o t e d  b y  m a n y  i n d i v i d u a l s  a r o u n d  t h e
w o r l d  t h a t  t h e  c u r r e n t  c r i t e r i a  f o r  t h e  C h r o m  a n d
Pell g r e a t  g r o u p s  d o  n o t  r e p r e s e n t  t h e  o r i g i n a l
i n t e n t  o f  t h e  m o r e  p o o r l y  d r a i n e d  s o i l s  a s Pel I
a n d  t h e  b e t t e r  d r a i n e d  s o i l s  a s  C h r o m .

Hap1 ic - U s e d  i n  t h e  Durixererts  t o  s e p a r a t e  t h e
n o n m a s s i v e  o r  l e s s e r  i n d u r a t e d  duripans  f r o m  t h e
i n d u r a t e d  opalized a n d  p l a t t y  T y p i c  s u b g r o u p s .

L e p t i c  - T h e  c u r r e n t  p r o p o s a l  i s  t o  u s e  t h i s
s u b g r o u p  t o  e x p r e s s  l e s s e r  tiertic  p r o p e r t i e s  s u c h
a s  s l i c k e n s i d e s  o r  w e d g e - s h a p e d  a g g r e g a t e s  o n l y  t o
a depth of less than 1 m. I t  w o u l d  a l s o  i n c l u d e
l i t h i c  a n d  p a r a l i t h i c  c o n t a c t s  a n d  a  petrocalcic
h o r i z o n . Some comments have b e e n  v o i c e d  t o
s e p a r a t e  t h e  h a r d e r  c o n t a c t s  i n t o  a  s e p a r a t e
s u b g r o u p . T h e  L e p t i c  s u b g r o u p  i s  p r o v i d e d  f o r
d i f f e r e n c e s  i n  e n g i n e e r i n g  i n t e r p r e t a t i o n s  a n d
d e g r e e  o f  e x p r e s s i o n  o f  v e t - t i c  p r o p e r t i e s .

Sodic - T h e  c r i t e r i a  w o u l d  b e  t h e  s a m e  a s  f o r  t h e
g r e a t  g r o u p . T h e s e  w o u l d  b e  t h e  s o i l s  t h a t  h a v e  a
v a l u e  o f  1 5  E S P  o r  1 3  S A R  or m o r e  i n  a n y
s u b h o r i z o n  w i t h i n  a  d e p t h  o f  1  m.

Udic - P r o v i d e d  i n  t h e  Dystraquerts  a n d
E u t r a q u e r t s  t h a t  h a v e  ustic r e g i m e s  a s  t h e  T y p i c .
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Udic s u b g r o u p s  h a v e  c r a c k s  t h a t  a r e  o p e n  f o r  l a s s
t h a n  1 5 0  c u m u l a t i v e  d a y s .

Ustic - U s e d  i n  t h e  Duriaquerts  t o  i n d i c a t e  s o i l s
t h a t  h a v e  c r a c k s  t h a t  o p e n  a n d  close  mere t h a n
cnce. T h e  T y p i c  c o n c e p t  f o r  t h i s  g r o a t  g r o u p  i s
X e r i c  or t h e  c r a c k s  o p e n  a n d  c l o s e  o n l y  o n c e .  I n
t h e  Eutraquests  the T y p i c i s  d e f i n e d  a s  b e i n g  i n
t h e  Udic r e g i m e  a n d  t h e r e f o r e  t h e s e  s o i l s  w o u l d
r e p r e s e n t  s l i g h t l y  d r i e r  c o n d i t i o n s .

X e r i c  - U s e d  i n  t h e  E p i a q u e r t s  a n d  Eutraquerts  t o
s e p a r a t e  s o i l s  f r o m  t h e  T y p i c  t h a t  h a v e  c r a c k s
t h a t  o p e n  i n  t h e  summer  a n d  c l o s e  i n  t h e  w i n t e r .

4 . 2  T h e  f o l l o w i n g  8  s u b g r o u p s  h a v e  b e e n  p r o p o s e d  or
a r e  u n d e r  c o n s i d e r a t i o n ,  b u t  h a v e  n o t  b e e n
t h o r o u g h l y  document.ad  or t e s t e d :

A q u i c - P r o v i s i o n s  a r e  b e i n g  c o n s i d e r e d  t o  p r o v i d e
s u b g r o u p s  t h a t  a r e  i n t e g r a t i n g  t o w a r d  t h e  A q u e r t s .
T h e s e  s o i l s  h a v e  w e t n e s s  c o n d i t i o n s  a t  scme
p e r i o d s  o f  t h e  y e a r , b u t  d o  n o t  m e e t  t h e  c r i t e r i a
f o r  A q u e r t s .

Entic - T h i s  s u b g r o u p  w i l l  p r o b a b l y  b e  d r o p p e d .
T h e r e  i s  n o  e v i d e n c e  t o  d a t e  t o  s u p p o r t
s e p a r a t i o n .

G r u m i c  - S o m e  c o m m e n t s  s u p p o r t  t h e  r e t u r n  o f
s e p a r a t i n g  s t r o n g l y  g r a n u l a r  s u r f a c e  e x p r e s s i o n  o f
vertid p r o p e r t i e s  a n d  “ o n  g r a n u l a r  or c r u s t y
s u r f a c e s  a s  Mazic a s  o r i g i n a l l y  p r o p o s e d  i n  t h e
1 9 6 0  7 t h  A p p r o x i m a t i o n . T h e r e  a r e  m a n y  p r o s  a n d
ccns t o  or n o t  t o  s e p a r a t e  surface f e a t u r e s  a t  t h e
s u b g r o u p  l e v e l . T h e s e  p r o p e r t i e s  a r e  o f t e n
eDhemeral  a n d  a r e  sub.iect  t o  r a p i d  a n d  r e p e a t e d
c h a n g e s  b y  c u l t i v a t i o n , i r r i g a t i o n ,
k i n d s  o f  c r o p s ,  a n d  m a n a g e m e n t  o f  t h e  s o i l s .

L i t h i c  - P r o p o s a l s  h a v e  b e e n  s u b m i t t e d  t o  u s
L i t h i c  s u b g r o u p s  t o  s e p a r a t e  s o i l s  w i t h  I i t h
p e t r o c a l c i c ,  p e t r o g y p s i c ,  p e t r o f e r r i c ,  e t c . ,
occur  b e t w e e n  t h e  d e p t h s  o f  5 0  a n d  1 0 0  c m .
w o u l d  b e  c o n t r a r y  t o  t h e  L i t h i c  s u b g r o u p s  o f
o r d e r s  w h i c h  i s  u s e d  a t  5 0  c m  e x c e p t  i n  t h e
Oxisols.

I?

ic,
t h a t

T h i s
o t h e r

Mollic  - A s  w i t h  t h e  Entic s u b g r o u p  t h e r e  i s
l i t t l e  s u p p o r t  t o  k e e p  t h i s  s u b g r o u p . T h e r e h a s
b e e n  n o  d o c u m e n t a t i o n  t o  s h o w  a n y  s i g n i f i c a n c e  i n
t h e  o r i g i n a l  s e p a r a t i o n .
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P a r a l i t h i c  - T h i s  s u b g r o u p  w o u l d  h a v e  a  p a r a l i t h i c
c o n t a c t  b e t w e e n  t h e  d e p t h s  o f  5 0  a n d  1 0 0  c m .

S u l f i c  - P r o v i d e d  f o r  i n  t h e  D y s t r a q u e r t s  t h a t
h a v e  jarosite m o t t l e s  a n d  u s u a l l y  h a v e  a  pH o f  <
4 . 0 .

5 . F A M I L I E S

T h e  f a m i l y  c r i t e r i a  u s i n g  f i n e  a n d  v e r y  f i n e ,
m i n e r a l o g y  a n d  t e m p e r a t u r e  c l a s s e s  r e m a i n s  e s s e n t i a l l y
u n c h a n g e d .

Calcareous  f a m i l i e s  w o u l d  n o t  b e  a p p l i e d  t o  D y s t r  g r e a t
group*: a l l  o t h e r s  c o u l d  b e  calcareous o r  non-
CSlCSrSOUS.

T h e  u s e  o f  d e p t h  c l a s s e s  t o  a  m e t e r  i s  s t i l l  u n d e r
c o n s i d e r a t i o n  a n d  w i l l  6e s u b m i t t e d  f o r  c o m m e n t s  i n  a
f u t u r e  C i r c u l a r  l e t t e r .

M o r e  d e t a i l e d  a n d  c o m p l e t e  c r i t e r i a  a n d  d e f i n i t i o n s  a r e
p r o v i d e d  i n  4  C i r c u l a r  l e t t e r s  s u b m i t t e d  b y
D r .  Comerma. T h o s e  w h o  a r e  i n t e r e s t e d  i n  r e c e i v i n g
t h e s e  C i r c u l a r s  OI- f u t u r e  e d i t i o n s  o r  w i s h  t o  c o m m e n t
m a y  c o n t a c t  o n e  o f  t h e  f o l l o w i n g  p e r s o n s :

D r . J u a n  Comerma
C E N I A P ,  M A C
Apartado  4 6 5 3
Maracay  2 1 0 1
Venezue  I a

Dr. J o h n  W i t t y
U S D A  S o i l  C o n s e r v a t i o n  S e r v i c e
P . O .  B o x  2 8 9 0
W a s h i n g t o n ,  D . C . 2 0 0 1 3

Dr: R i c h a r d  A r n o l d
U S D A  S o i l  C o n s e r v a t i o n  S e r v i c e
P . D .  Box 2 0 9 0
Mashington,  D . C . 2 0 0 1 3
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F O O D  S E C U R I T Y  ACl~  OF 19&S
7~AS;K  F O R C E  REPORl

5t_atus o f  Soi I  S u r v e y s  o n  F S A  L&s-___

W h e n  t h e  1985  F o o d  S e c u r i t y  A c t  (FSA)was  e n a c t e d  t h e  S o i l
CO” 5 ervation  S e r v i c e  (SCS).dstermined  t h a t  9 4  m i l l i o n  a c r e s
o f I a n d  i n  t h e  U n i t e d  S t a t e s  n e e d e d  soil m a p s  f o r  F S A
a c t v i t i e s . A s  o f  S e p t e m b e r  3 0 , 1 9 8 7 ,  3 5  m i l l i o n  a c r e s  o f
F S A l a n d  r e m a i n  t o  b e  m a p p e d  b y  J a n u a r y  1 ,  1 9 9 0 .

DUr I “ g  F V - 1 9 8 7  t h e  g r e a t e s t  w o r k l o a d  w a s  c o n c e n t r a t e d  i n  t h e
u p p e r  M i d w e s t  a n d  N o r t h e r n  P l a i n s  s t a t e s . F i v e  s t a t e s :
I l l i n o i s ,  M i s s o u r i ,  M i n n e s o t a ,  M o n t a n a ,  a n d  N o r t h  D a k o t a
a c c o u n t e d  f o r  4 5  p e r c e n t  o f  t h e  n a t i o n s  r e m a i n i n g  F S A  a c r e s
t o  h e  m a p p e d . D u r i n g  F Y - 1 9 8 7  s p e c i a l  a s s i s t a n c e  w a s
p r o v i d e d  t o  t h e  s o i l  s u r v e y  p r o g r a m  i n  t h o s e  s t a t e s  f o r
p l a n n i n g  a n d  i m p l e m e n t i n g  m a n a g e m e n t  s t r a t e g i e s  d e v e l o p e d  b y
t h e  1 9 8 7  S o i l  S u r v e y  T a s k  F o r c e . F i f t y - f i v e  s o i l  s c i e n t i s t s
w e r e  d e t a i l e d  i n t o  t h e s e  5  s t a t e s  d u r i n g  t h e  s u m m e r ,  a n d
t h e y  a l o n e  c o n t r i b u t e d  o v e r  1 . 4  m i l t  i o n  acree  t o  t h i s
m a p p i n g  effort.

I n  1 9 8 8  e m p h a s i s  i s  b e i n g  p l a c e d  o n  a s s i s t i n g  t h e  2 5  s t a t e s
w i t h  t h e  g r e a t e s t  r e m a i n i n g  a c r e a g e  o f  F S A  p r i o r i t y  l a n d s .
A d d i t i o n a l  f u n d s  w e r e  p r o v i d e d  i n  t h e  1 9 8 8  A p p r o p r i a t i o n s
A c t  t o  i n c r e a s e  p r o d u c t i v i t y  o f  s o i l s u r v e y  a c t i v i t i e s  a n d
t o  p r i o r i t i z e  m a p p i n g  o f  F S A  l a n d s . M a n a g e m e n t  i n i t i a t i v e s
b e i n g  u n d e r t a k e n  t o  e n h a n c e  p r o d u c t i v i t y  i n c l u d e :
a u t h o r i z a t i o n  o f  o v e r t i m e  f o r  s o i l  s u r v e y  p r o j e c t  m e m b e r s ,
t e m p o r a r y  r e a s s i g n m e n t  o f  s o i l s c i e n t i s t s  f r o m  a r e a s  w h e r e
s e a s o n a l  c l i m a t e  i n h i b i t s  m a p p i n g  a c t i v i t i e s  t o  a r e a s  w i t h
l e s s  s e v e r e  w e a t h e r  c o n d i t i o n s ,  h i r i n g  a d d i t i o n a l soi I
s c i e n t i s t s , a n d  c o n t r a c t i n g  o u t  m a p p i n g  a c t i v i t i e s  w h e r e
q u a l i f i e d  p r i v a t e  s e c t o r  s o i l  s c i e n t i s t s  a r e  a v a i l a b l e .

T h e r e  w e r e  4 9  soil s c i e n t i s t s  o n  t e m p o r a r y  d e t a i l s  i n  t h e
s t a t e s  A r i z o n a ,  C a l i f o r n i a ,  F l o r i d a ,  L o u i s i a n a ,  N o r t h
C a r o l i n a ,  T e x a s , a n d  V i r g i n i a  d u r i n g  t h e  F Y - 8 8  w i n t e r  m o n t h s
a n d  w e  a r e  anticioatino  neodina  1 0 7  s o i l  s c i e n t i s t s  o n

e f f o r t s
a”

i s t s

d e t a i l  d u r i n g  t h e  F Y - 8 8  s u m m e r - m o n t h s . I ”  addi tic”,
a r e  b e i n g  m a d e  t o  h i r e  a d d i t i o n a l  s o i l  s c i e n t i s t s  i n
a t t e m p t  t o  o f f s e t  t h e  c o n t i n u i n g  t o s s  o f  s o i l  scient
f r o m  S C S .

E a c h  s t a t e  h a s  r e c o g n i z e d  t h i s  w o r k l o a d  a s  a  nationa t
p r i o r i t y  a n d  h a s a  p l a n  f o r  c o m p l e t i n g  t h e  m a p p i n g  o‘f~ th i s
cropland  a n d  p o t e n t i a l  cropland  b y  J a n u a r y  1 ,  lYY0 a n d / o r
f o r  p r o v i d i n g  s t a f f  t o  o t h e r  s t a t e s  n e e d i n g  a s s i s t a n c e .
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S O I L  C H A R A C T E R I Z A T I O N  S T A N D A R D S

R e a s o n s  f o r  t h e  T a s k  F o r c e

T h e  m a t t e r  o f  s t a n d a r d i z a t i o n  w a s  b r o u g h t  u p  a t  e a c h  o f  t h e
r e g i o n a l  s o i l  s u r v e y  c o n f e r e n c e s  l a s t  y e a r ,  a n d  a t  some  o f
t h e  r e g i o n a l  c o n f e r e n c e s  i n  p r e v i o u s  y e a r s . M a j o r  s t i m u l i
f o r  d i s c u s s i o n  w e r e :

1 . Genera  I i n t e r e s t  i n  s t a n d a r d i z a t i o n

2 . C o n c e r n  a b o u t  t h e  s i g n i f i c a n c e  o f  O M B  C i r c u l a r  A - 1 1 9

3 . C o n c e r n  a b o u t  s t a t u s  o f  N C S S  p r o c e d u r e s  r e l a t i v e  t o
p r o c e d u r e s  s a n c t i o n e d  b y ’  o t h e r  g r o u p s  s u c h  a s  ASVI,  E P A
o r  O S M ,  a n d

4 . I n t e r e s t  i n  c o n s i d e r i n g
p r o c e d u r e s  w i t h  A S T M  b y
a c c e p t a n c e .

A g e n d a

T h i s  i s  a ”  i n t e r i m  r e p o r t  o f

t h e  o p t i o n  o f  a l l y i n g  N C S S
p r o p o s i n g  t h e m  f o r  A S T M

T a s k  F o r c e  p e r c e p t i o n s  a n d
p r e f e r e n c e s  a b o u t  t h e  i s s u e s . F o  I lowirlg  t h i s  c o n f e r e n c e ,
t h e  a t t a c h e d  q u e s t i o n n a i r e  w i l l  b e  s e n t  t o  s e l e c t e d  u s e r - s  o f
N C S S  c o o p e r a t o r s  a t  l a r g e  w h o  p r o d u c e  l a b o r a t o r y  d a t a .
R e s p o n s e s  a r e  t o  b e  t a b u l a t e d  a n d  t a s k  f o r c e  r e c o m m e n d a t i o n s
c o m p l e t e d  b y  m i d - N o v e m b e r . T a s k  Force  p o s i t i o n s  w i l l  n o t  b e
s o l i d i f i e d  u n t i l  a f t e r  r e v i e w i n g  t h e  r e s p o n s e s .

N a t i o n a l  S o i l  S u r v e y  C o n f e r e n c e  A c t i o n

N o  f o r m a l  a c t i o n  i s  r e q u e s t e d  u n l e s s  t h i s  r e p o r t  s t i m u l a t e s
t h e  c o n f e r e n c e  t o  a d d  f u r t h e r  i n s t r u c t i o n s  t o  t h e  f o u r
c h a r g e s . T h e  T a s k  F o r c e  d o e s  r e q u e s t  a d v i c e  o n  N C S S
c o o p e r a t o r s  t h a t  s h o u l d  b e  s e n t  t h e  a t t a c h e d  q u e s t i o n n a i r e
o r  t h e  a p p r o a c h  t o  t h e  i s s u e s .

C h a r g e  1  - D o e s  t h e  N C S S  n e e d  a  s e t  o f  s t a n d a r d  l a b o r a t o r y
p r o c e d u r e s ?

T a s k  f o r c e  o p i n i o n  i s  a n  o v e r w h e l m i n g ,  “ Y e s ” . O p i n i o n s
d i v i d e  w h e n  w e  b e g i n  t o  d i s c u s s  t h e  p u r p o s e  o f  t h e
s t a n d a r d s , h o w  l i m i t e d  a n d  h o w  l i m i t i n g  t o  m a k e  t h e m .
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T h e r e  i s  d i v e r s e  o p i n i o n  a b o u t  w h e t h e r  w e  s h o u l d  s p e c i f y
t h a t  t h e  p r o c e d u r e s  i n  S o i l  S u r v e y  I n v e s t i g a t i o n s  R e p o r t  N o .
1  (SSIR-1)  a r e  t h e  s t a n d a r d s , w h e t h e r  A g r o n o m y  M o n o g r a p h
NO. 9 p l u s  S S I R - 1  s h o u l d  b e  s p e c i f i e d  o r  w h e t h e r  t h e r e
s h o u l d  b e  a  N C S S  d o c u m e n t  c i t i n g  e q u i v a l e n t  p r o c e d u r e s  f r o m
a  v a r i e t y  o f  r e f e r e n c e s .

T h e r e  i s a l s o  a  d i v e r s i t y  o f  o p i n i o n  a b o u t  t h e  p u r p o s e  o f  a
s t a n d a r d  s e t  o f  p r o c e d u r e s . F o r  S o i l  T a x o n o m y  t h e r e  i s  B
m o r e  o r  l e s s  s t a n d a r d  s e t  i n  u s e . F o r  o t h e r  p u r p o s e s  some
p r e f e r  t o  v i e w  t h e  s t a n d a r d s  as g u i d e s .

F o r  a  c o m p u t e r i z e d  d a t a  b a s e , a  m o d e s t  m a j o r i t y  f a v o r s
s t a n d a r d  p r o c e d u r e s , b u t  t h e  i s s u e  q u i c k l y  b e c o m e s
c o m p l i c a t e d  w i t h  r e g a r d  t o  n o n - s t a n d a r d  p r o c e d u r e s  t h a t  a r e
g o o d  i n f o r m a t i o n  f o r  m a n y  p u r p o s e s , b u t  m i g h t  n o t  b e  e x a c t l y
l i k e  t h e  s p e c i f i e d  s t a n d a r d . T h o s e  f a v o r i n g  p r o c e d u r a l
s t a n d a r d s  f o r  a  d a t a  b a s e  o v e r w h e l m i n g  f a v o r  a  s t a n d i n g  N C S S
c o m m i t t e e  t o  t a k e  responsibil’ity  f o r  t h e  s t a n d a r d s . W i t h  or
w i t h o u t  s t a n d a r d s , t h e  v e r y  e x i s t e n c e  o f  d a t a  b a s e s  w i l l
f o r c e  s o m e  s t a n d a r d i z a t i o n  t o  p r o v i d e  c o n t i n u i t y  b e t w e e n  n e w
r e s e a r c h  a n d  o l d  d a t a . I n  a  g r a n t - o r i e n t e d  s c i e n t i f i c
c o m m u n i t y  t h e  b r o a d e r  i m p a c t  o f  r e s e a r c h  t h a t  t i e s  i n t o
e x i s t i n g  d a t a  b a s e s  w i l l  c o m p e l  a t  l e a s t  i n  f o r m a t
s t a n d a r d i z a t i o n  r e g a r d l e s s  o f  w h a t  we,decide.

R e s p o n s e s a r e  m i x e d  w i t h  r e g a r d  t o  s t a n d a r d s  f o r
i n t e r p r e t a t i o n s . F o r  l e g a l  a p p l i c a t i o n s  a  sanctiorled  s e t  o f
s t a n d a r d s  w o u l d  c o m p e t e  b e t t e r  w i t h  s t a n d a r d s  o f  o t h e r
Q’OUPS. F o r  g r a n t  o r  c o n t r a c t  c o m p e t i t i o n  t h e r e  i s  u s u a l l y
a  s p e c i f i e d  s e t  o f  s t a n d a r d s  t o  b e  m e t . T h i s  m i g h t  m o r e

o f t e n  b e  t h e  N C S S  s a n c t i o n e d  p r o c e d u r e s  i f  t h e y  w e r e  m o r e
f o r m a l i z e d . F u r t h e r m o r e , w h e n  N C S S  c o o p e r a t o r s  h a v e  t o
f o l l o w  n o n - N C S S  p r o c e d u r e s  t h e r e  i s  ari e r o s i o n  o f  a  c o h e r e n t
N C S S  e f f o r t , a n d  t h a t  e r o s i o n  i t  a  s e r i o u s  m a t t e r  t o d a y .
P r e s u m a b l y , n o  o n e ’ s  s t a n d a r d s  w o u l d  b e  b i n d i n g  f o r  m a n y
k i n d s  o f  r e s e a r c h , e x c e p t ,  p e r h a p s  t o  s h o w  h o w  n o n - s t a n d a r d
p r o c e d u r e s  c a l i b r a t e  t o  c e r t a i n  d a t a  b a s e s . T h e r e  w i l l  b e
some s t r o n g  o p i n i o n s  f o r  a n d  a g a i n s t  N C S S  s a n c t i o n i n g  o f
p r o c e d u r e s  f o r  s p e c i f i c  a p p l i c a t i o n s . T h e  T a s k  F o r c e  w i l l
h a v e  t o  s c r e e n  r e s p o n s e s  f r o m  p r o d u c e r s  a n d  u s e r s  o f  d a t a
very c a r e f u l l y  w h e n  m a k i n g  a n y  r e c o m m e n d a t i o n s  i n  t h i s  a r e a ;

C h a r g e  2  - S h o u l d  N C S S  a t t e m p t  t o  h a v e  a  s e t  o f  p r o c e d u r e s
b y  A S T M ?

T h e r e  i s  a  m a j o r i t y  p r e f e r e n c e  t o  k e e p  A S T M  a n d  N C S S
s t a n d a r d s  s e p a r a t e , b u t  s o m e  s e e  a d v a n t a g e s  t o  c l o s e r  t i e s
o r  t o  p r o p o s i n g  s e l e c t e d  N C S S  p r o c e d u r e s  t o  A S T M  f o r
s p e c i f i c  p u r p o s e s .
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T a s k  F o r c e  r e s p o n d e n t s  a g r e e  t h a t  t h e  a d v a n t a g e s  o f
a d o p t i o n  o f  N C S S  p r o c e d u r e s  b y  A S T M  i s  l e g a l  s t a n d i n g  a n d
c r e d i b i l i t y  r e l a t i v e  t o  s p e c i f i c  a p p l i c a t i o n s . D i s a d v a n t a g e
w o u l d  b e  i n  loss o f  f l e x i b i l i t y . O n e  r e s p o n d e n t  s t r o n g l y
s u g g e s t s  t h a t  s u c h  i n f l e x i b i l i t y  w o u l d  s l o w  p r o g r e s s  i n  s o i l
s c i e n c e .

OMB C i r c u l a r  A - 1 1 9  (1983)  was o n e  s t i m u l u s f o r  t h i s  c h a r g e .
A - 1 1 9  s t a t e s  f e d e r a l  p o s i t i o n  a b o u t  u s e  o f voluntary
s t a n d a r d s . I t  e n c o u r a g e s  F e d e r a l  a g e n c i e s t o  u t i l i z e
s t a n d a r d s  s u c h  a s t h o s e  o f  A S T M ,  w h i c h  a r e c r e a t e d  b y
voluntary, p u b l i c - p r i v a t e  i n t e r a c t i o n s . I t  e m p h a s i z e s  t h o s e
s t a n d a r d s t h a t  a f f e c t  i n d u s t r y  a n d  t h o s e  t h a t  c a n  b e  u s e d  b y
r e g u l a t o r y  a g e n c i e s . N C S S  l a c k s  p r i v a t e  s e c t o r  irlput a n d
t h e r e f o r e  d o e s  n o t  h a v e  v o l u n t a r y  s t a n d a r d s  i n  q u i t e  t h e
s a m e  s e n s e  c a r r i e d  b y  A - 1 1 9 . W e  m a y  l e a r n  m o r e ,  b u t  a t  t h i s
t i m e  i t  l o o k s  as t h o u g h  A - 1 1 9  w o u l d  e n c o u r a g e  a  F e d e r a l
p o s t u r e  i n  w h i c h  N C S S  w o u l d  u.tilize p r o c e d u r e s  f r o m  g r o u p s
s u c h  a s  A S T M  w h e r e  t h e r e  i s  s o m e  a d v a n t a g e  t o  d o i n g  s o ,  b u t
n o t  a t  t h e  c o s t  o f  e f f i c i e n c y  o r  e f f e c t i v e n e s s  o f  out-
o p e r a t i o n s  or o f  o u r  p r o d u c t s . T h e r e f o r e , t h e  a p p r o p r i a t e
s t a n c e  a t  t h i s s t a g e  i s  t o  b e  a w a r e  o f  t h e  c i r c u l a r ,  a n d
c h a r t  a  c o u r s e  t h a t  a l l o w s  N C S S  t o  b e s t  p e r f o r m  i t s  v a r i o u s
m i s s i o n s  d e f i n e d  b y  u s e r s  a n d  p r o v i d e r s  o f  i n f o r m a t i o n .

C h a r g e  3  - I f  v o l u n t a r y  s t a n d a r d s  o r  p r o c e d u r e s  a r c  u s e d ,
h o w  s h o u l d  c h a n g e s  i n  p r o c e d u r e s  o r  n e w
p r o c e d u r e s  b e  t e s t e d  a n d  a d o p t e d ?

T h e  s t r o n g  p r e f e r e n c e  i s  f o r  s o m e  k i n d  o f  N C S S  r e v i e w
p r o c e s s . Dpinions  v a r y  o n  h o w  a n d  o n  d e g r e e  o f  f o r m a l i t y
f o r  c r e a t i n g  c h a n g e , b u t  i n c l u d e  s o m e  k i n d  o f  p e r i o d i c
r e v i e w , p o s s i b l y  q u i t e  b r o a d - b a s e d  i n  N C S S ,  a n d  p o s s i b l y
w i t h  t h e  n e w  m e t h o d s  p u b l i s h e d  i n  a  s c i e n t i f i c  j o u r n a l .
T h e s e  p r e f e r e n c e s a r e  e x p r e s s e d  a c r o s s  the s p e c t r u m  f r o m
t h o s e  w h o  w i s h  t o  v i e w  t h e  s t a n d a r d s  a s  o n l y  n o n - - b i n d i n g
g u i d e s ,  t o  t h o s e  w h o  w a n t l e g a l l y  f o r m a l  s t a n d a r d s .

C h a r g e  4  - I f  v o l u n t a r y  o r  s t a n d a r d  p r o c e d u r e s  a r e  u s e d ,  h o w
s h o u l d  t h e y  b e  i m p l e m e n t e d ?

R e s p o n d e n t s  f a v o r  s i m p l i c i t y . S o m e  p o i n t  o u t  t h a t
i m p l e m e n t a t i o n  c o u l d  b e  i n  s t e p s , b e g i n n i n g  w i t h  N C S S  f o r m a l
s a n c t i o n i n g  o f  a l l  o r  p a r t s  o f  S S I R - 1  a n d  A g r o n o m y  M o n o g r a p h
N o . 9 ,  arld p r o b a b l y  l e a d i n g  t o  some k i n d  o f  N C S S  d o c u m e n t
( p o s s i b l y  l o o s e  l e a f ) . M o s t  f a v o r  a  N C S S  s t a n d i n g  c o m m i t t e e
as t h e  c e n t r a l  a c t i o n  g r o u p . Some e n v i s i o n  t a s k  f o r c e s  t o
s e t t l e  s p e c i f i c  i s s u e s , a n d  s e v e r a l  s e e  N a t i o n a l  S o i l  S u r v e y
L a b o r a t o r - y  e f f o r t s  a s a  n e c e s s a r y  s u p p o r t  t o  c o m m i t t e e  arid
t a s k  f o r c e  a c t i o n s .
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M e m b e r s  - S o i l  C h a r a c t e r i z a t i o n  S t a n d a r d s  T a s k  F o r c e

Cha i rman: S t e v e n  Holzhey

B i l l  Allerdice
R a y  Bryant
V i c t o r  C a r l i s l e
M a y n a r d  F o s b e r g
T o m  Ammons
G a r y  P e t e r s o n
J .  L .  R i c h a r d s o n
R .  V .  Rourke
A .  R .  Southard
B e n n y  B r a s h e r
W a r r e n  L y n n
J o h n  K i m b l e

T a s k  F o r c e  AdviA=: Ne i I S m o c k

D e a r  T a s k  F o r c e  o n  S o i l  C h a r a c t e r i z a t i o n  S t a n d a r d s  w a s
r e c e n t l y  c r e a t e d  t o  e v a l u a t e  N C S S  p o s i t i o n s  a n d  r e c o m m e n d
a c t i o n  on c h a r g e s  l i s t e d  i n  t h e  a t t a c h e d  q u e s t i o n n a i r e .  W e
a r e  s o l i c i t i n g  c o m m e n t s  f r o m  t h o s e  w h o  p r o d u c e
c h a r a c t e r i z a t i o n  d a t a  f o r  t h e  s o i l  s u r v e y  p r o g r a m ,  a n d  f r o m
a  n u m b e r  o f  t h o s e  w h o  u s e  t h e  d a t a . Please f i I I out al I or
p a r t  o f  t h e  q u e s t i o n n a i r e , a d d  a n y  c o m m e n t s  t o  h e l p  us
u n d e r s t a n d  y o u r  p e r s p e c t i v e  o n  t h e s e  o r  r e l a t e d  i s s u e s ,  o r
p e n  i n  o p t i o n s  n o t  i n  t h e  q u e s t i o n n a i r e . C h a r g e s  t o  t h i s
t a s k  f o r c e  r e l a t e  t o  c h a r a c t e r i z a t i o n  p r o c e d u r e s  a n d  n o t  t o
t h e  w h o l e  s u b j e c t  o f  s t a n d a r d s . S h o u l d  w e  i n  N C S S  m o r e
f o r m a l l y  i d e n t i f y  t h o s e l a b o r a t o r y  p r o c e d u r e s  t h a t  m o s t
a c c u r a t e l y  f i t  OUT c o n c e p t s  o f  t h e  p r o p e r t i e s  a n d  i n t e n d e d
d a t a  u s e r s ? I f  s o , h o w  d o  w e  d o  i t  a n d  h o w  d o  we c h a n g e
s t a n d a r d  p r o c e d u r e s  a s  t e c h n o l o g y  evojves?

I f  y o u  see d e f i c i e n c i e s  i n  o t h e r  a s p e c t s  o f  N C S S
c h a r a c t e r i z a t i o n  s t a n d a r d s , p l e a s e  c a l l  t h e m  t o  o u r
a t t e n t i o n . W e  c a n  s u m m a r i z e  y o u r  c o n c e r n s ,  a l t h o u g h  a c t i o n
m a y  b e  t h e  r e a l m  o f  a  d i f f e r e n t  g r o u p .

T h e r e  a r e  s e v e r a l  r e a s o n s  f o r  t h e s e  q u e s t i o n s  n o w ,  i n c l u d i n g
t h e  s i z e  o f  t h e  c o m b i n e d  d a t a  b a s e s  o f  a l l  t h e  l a b o r a t o r i e s ;
t h e  r a t e  t h e s e  d a t a  b a s e s  a r e  g r o w i n g ,  t h o  i n c r e a s i n g
v a r i e t y  o f  u s e s  f o r  t h e  d a t a , w o r r y  t h a t  w e  d o  n o t  k n o w
q u i t e  h o w  w e l l  s t a n d a r d i z e d  w e  a r e  a n d  t h e  s l o w  c e r t a i n t y
t h a t  w e  w i l l  h a v e  a  n a t i o n a l  N C S S  d a t a  b a s e  f o r  pedon  d a t a .

A n o t h e r  r e a s o n  i s  t h e  g r o w i n g  n u m b e r  o f  f o r m a l  s e t s  o f
s t a n d a r d  p r o c e d u r e s  i n  t h e  e n v i r o n m e n t a l  a n d  e n g i n e e r i n g
c o m m u n i t i e s . D o  w e  n e e d  m o r e  v i s i b l e  s t a n d a r d s  t o  h o l d  our
o w n  o n  t e c h n i c a l  or l e g a l  g r o u n d s ? I f  so, w h a t  s h o u l d  t h e
s t a n d a r d s  b e ? D o  w e  n e e d  a c c e p t a n c e  o f  o u r  f l e x i b i l i t y  a n d
f r e e d o m  t o  d o  r e s e a r c h ? M i g h t  c o n c e r n  a b o u t  s t a n d a r d s
s t a m p e d e  u s  i n t o  c o m p l e x i t i e s  w e  s h o u l d  a v o i d ?
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W e  h o p e  y o u  c a n  g i v e  t h e s e  c r i t i c a l  t o p i c s  scma  c a r e f u l
t h o u g h t .

A  r e s p o n s e  i s  r e q u e s t e d  b y  S e p t e m b e r  ZD, 1987.

T a s k  F o r c e  C h a i r m a n : C .  S t e v e n  Holzhey

Q u e s t i o n n a i r e  t o  N a t i o n a l  C o o p e r a t i v e  S o i l  S u r v e y  (NCSS)
P a r t i c i p a n t s  a n d  t o  U s e r s  o f  N C S S  L a b o r a t o r y  D a t a

lhoso  w h o  a r e  m a i n l y  users o f  t h e  d a t a  m a y  w i s h  t o  a n s w e r
a l l  o r  o n l y  s o m e  o f  t h e  q u e s t i o n s , o r  m a y  w i s h  t o  p u t  v i e w s
i n  w r i t i n g . W e  w a n t  t o  d e f i n e  y o u r  n e e d s  a c c u r a t e l y ,  a n y
p r o b l e m s  y o u  have w i t h  N C S S  l a b o r a t o r y  d a t a ,  a n d  w h e t h e r
mere f o r m a l  s t a n d a r d s  w o u l d  b e  h e l p f u l . F o r  y o u r
i n f o r m a t i o n  s o m e  t y p i c a l  c h a r a c t e r i z a t i o n  d a t a  a r e  a p p e n d e d
t o  t h e  q u e s t i o n n a i r e .

C I R C L E  A S  M A N Y  O P T I O N S  U N D E R - A N Y  H E A D I N G  A S  N E E D E D  T O
D E S C R I B E  Y O U R  P R E F E R E N C E S

C h a r g e  1  - D o o s  t h e  N C S S  n e e d  a  s e t  o f  s t a n d a r d  l a b o r a t o r y
p r o c e d u r e s  ( f o r  s o i l  c h a r a c t e r i z a t i o n ) ?

(A) No.

(B) No, b u t  t h e r e  s h o u l d  b e  a  c o m p i l a t i o n  o f  m e t h o d s
u s e d  b y  N C S S  I  aboratories, a n d  m e t h o d  c o d e s  a s s i g n e d ,
s u i t a b l e  f o r  u s e  i n  d a t a  b a s e s  t o  s h o w  e q u i v a l e n c e  a n d
d i f f e r e n c e s  a m o n g  p r o c e d u r e s .

(C) Yes, a n d  w e  s h o u l d :

(1) C o n s i d e r  t h a t  w e  have  a d e q u a t e  s t a n d a r d s  a n d
noed  n o  f u r t h e r  f o r m a l i t y  o r  N C S S  d o c u m e n t a t i o n ,

(5) O t h e r  ( s p e c i f y )

(D) Y e s , a n d  w e  s h o u l d  v i e w  t h e  s e t  o f  s t a n d a r d
p r o c e d u r e s  a s :

(1) G e n e r a l  G u i d e l i n e s

(2) S t a n d a r d s  t o  b e  f o l l o w e d  r i g o r o u s l y  b y  N C S S
c o o p e r a t i n g  l a b o r a t o r i e s , b u t  w i t h o u t  a  p r o t o c o l  f o r
v a l i d a t i n g  e q u i v a l e n c y  a m o n g  l a b o r a t o r i e s , ,

(3) S t a n d a r d s  t o  b e  f o l l o w e d  r i g o r o u s l y  b y  NCSS
c o o p e r a t i n g  l a b o r a t o r i e s , a n d  h a v e  a  p r o t o c o l  f o r  v a l i d a t i n g
e q u i v a l e n c y  a m o n g  l a b o r a t o r i e s ,
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(4) S t a n d a r d s  t o  b e  f o l l o w e d  r i g o r o u s l y  b y  N C S S
I

c o o p e r a t i n g  l a b o r a t o r i e s , a n d  h a v e  a  p r o t o c o l  f o r  v a l i d a t i n g
equi.valency  a m o n g  l a b o r a t o r i e s ,

I

(E) M o r e  f o r m a l  N C S S  r e c o g n i t i o n  o f  a  s t a n d a r d  s e t  o f
l a b o r a t o r y  c h a r a c t e r i z a t i o n  p r o c e d u r e s  w o u l d  b e  h e l p f u l  t o

m e  ( s p e c i f y  w h y ) . I

C h a r g e  2 - S h o u l d  N C S S  a t t e m p t  t o  h a v e  a  s e t  o f  p r o c e d u r e s
a c c e p t e d  b y  t h e  .American S o c i e t y  f o r  T e s t i n g  M a t e r i a l s
(ASTM) 7

I
( A S T M  w o u l d  p r o b a b l y  r e q u i r e  s e p a r a t e  a p p r o v a l  o f  e a c h
p r o c e d u r e . ) I
( A S T M  l a c k s  s t a n d a r d  p r o c e d u r e s  f o r  m a n y  m e a s u r e m e n t s  u s e d
i n  N C S S , b u t  r e c e i v e s  p r o p o s a l s  f o r  p r o c e d u r e s  t h a t  w o u l d I
c o m p e t e  w i t h  N C S S . A g r i c u l t u r e - r e l a t e d  p r o c e d u r e s  a r e  b e i n g
a d d e d . S o m e  e n g i n e e r s  w a n t  m o r e i n p u t  f r o m  o u r  d i r e c t i o n .
T h i s , p l u s  t h e  q u e s t i o n  o f  w h e t h e r  N C S S  p r o c e d u r e ,  h e l p e d
s p u r  d i s c u s s i o n  o f  t h i s  c h a r g e  a t  r e g i o n a l  S o i l  S u r v e y

I
C o n f e r e n c e s  l a s t  y e a r . T h e r e  w a s  a l s o  c o n c e r n  t h a t  a  1983
r e v i s i o n  o f  O M B  C i r c u l a r  A - 1 1 9  m i g h t  f o r c e  F e d e r a l  N C S S
p a r t i c i p a n t s  t o  f o l l o w  w h a t  t h e  c i r c u l a r  c a l l s  v o l u n t a r y I
s t a n d a r d s , s u c h  a s  t h o s e  o f  A S T M . T h a t  n o w  s e e m s
i m p r o b a b l e . D i s c u s s i o n s  w i t h i n  NCSS.evoke  s t r o n g  r e s p o n s e s
a b o u t  A S T M  l i n k a g e : p o s i t i v e  f r o m  t h o s e  w o r r i e d  m o s t  a b o u t I
l e g a l  s t a t u s , a n d  n e g a t i v e  f r o m  t h o s e  w o r r i e d  m o s t  a b o u t

f l e x i b i l i t y  a n d  t h e  c o m p l e x i t y  o f  s e r v i n g  t o o  m a n y  m a s t e r s .
W e  w a n t  y o u r  a n s w e r s  f r o m  s t a n d p o i n t . P o s s i b l e
r a m i f i c a t i o n s  a r e  s e r i o u s  e n o u g h  t o  r e q u i r e  c a r e f u l  t h o u g h t

I
f r o m  a s  m a n y  s t a n d p o i n t s  a s  p o s s i b l e ) .

(A) No. I
(B) N o  f o r  n o w , b u t  w e  s h o u l d  r e v i e w  t h e  s i t u a t i o n

e v e r y  f e w  y e a r s . I
(C) No, b u t  N C S S  p a r t i c i p a n t s  s h o u l d  b e  e n c o u r a g e d  t o

j o i n  A S T M  c o m m i t t e e s . I
(D) Y e s , w i t h  t h e  i n t e n t  o f  b i n d i n g  N C S S  o p e r a t i o n s  t o

A S T M  m e t h o d s . I
(E) Y e s , w i t h  t h e  i n t e n t  o f  n o t  b i n d i n g  o u r  N C S S

o p e r a t i o n s  t o  t h e  A S T M  m e t h o d s  ( i . e . ,  r e c o m m e n d  p r o c e d u r e s
t o  A S T M , b u t  k e e p  N C S S  s t a n d a r d s  u n d e r  N C S S  c o n t r o l ) . I

I
I
I
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addreT) Y e s ,  a n d  i f  t h e r e  i s  n o  o n e  A S T M  c o m m i t t e e  t o
s  s o i l c h a r a c t e r i z a t i o n  s t a n d a r d s ,  N C S S  s h o u l d  s e e k  t o

have,one  e s t a b l i s h e d .

(G) W h a t  a d v a n t a g e s  a n d  d i s a d v a n t a g e s  d o  y o u  s e e  i n
g o i n g  t o  A S T M ?

C h a r g e ,  3  - I f  v o l u n t a r y  o r  s t a n d a r d  p r o c e d u r e s  a r e  u s e d ,  h o w
s h o u l d  c h a n g e s  i n  p r o c e d u r e s  o r  n e w  p r o c e d u r e s  b e  t e s t e d  a n d
a d o p t e d ?

( Y o u  m a y  p r o f i t  f r o m  r e a d i n g  o p t i o n s  u n d e r  C h a r g e  4  b e f o r e
f i l l i n g  o u t  t h o s e  u n d e r  C h a r g e  3).

(A) T h r o u g h  S C S  a c t i o n .

(B) T h r o u g h  N C S S  s t a n d i n g

(C) T h r o u g h  p e r i o d i c  NdSS

c o m m i t t e e  a c t i o n ,

t a s k  f o r c e  a c t i o n .

CD) T h r o u g h  o n e  o f  t h e  a b o v e , u s i n g  a  s e t  p r o t o c o l  f o r
p r o p o s i n g  a n d  t e s t i n g  c h a n g e s  o r  n e w  p r o c e d u r e s . T h e
p r o t o c o l  t o  b e  w r i t t e n  i n t o  N C S S  p o l i c i e s  a n d  p r o c e d u r e s .

(H) T h r o u g h  A S T M  c o m m i t t e e  a c t i o n  ( a s  t h e y  n o w
operate).

(J) D a t a  t h a t  j u s t i f y  c h a n g e s  s h o u l d  b e  p u b l i s h e d .

(K) C l t h e r  ( s p e c i f y ) .

C h a r g e  4  - I f  v o l u n t a r y  o r  s t a n d a r d  p r o c e d u r e s  a r e  u s e d ,  h o w
s h o u l d  t h e y  b e  i m p l e m e n t e d ?

(A) T h e y  a r e  a l r e a d y  i m p l e m e n t e d  a d e q u a t e l y .

(B) H o w  d e t a i l e d  w o u l d  y o u  p r e f e r  t h e  s p e c i f i c a t i o n s
f o r  s t a n d a r d  p r o c e d u r e s ?

(1) O n e  c i t a t i o n  o f  a  s t a n d a r d  p r o c e d u r e  f o r  e a c h
m e a s u r e m e n t , w i t h  n o  p r o c e d u r a l  d i s c u s s i o n ,

(2) S e v e r a l  c i t a t i o n s  o f  e q u i v a l e n t ,  p u b l i s h e d
p r o c e d u r e s f r o m  e a c h  m e a s u r e m e n t ,  w i t h  n o  p r o c e d u r a l
d i s c u s s i o n

(3) C i t a t i o n s  p l u s  identifcation  o f  c r i t i c a l
s t e p s  r e q u i r e d  t o  p r o d u c e  e q u i v a l e n t  r e s u l t s  w i t h  e a c h  k i n d
o f  m e a s u r e m e n t  ( a s  s a t u r a t e d  p a s t e  f o r  s a t u r a t i o n  e x t r a c t s
t o  m e a s u r e  s a l t s ) , b u t  n o t  d e t a i l e d  stepwise  p r o c e d u r e s .
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(4) A  l a b o r a t o r y  m a n u a l  w i t h  o n e  d e t a i l e d ,
s t a n d a r d  p r o c e d u r e  f o r  e a c h  p r o p e r t y ,  a n d  l i t e r a t u r e
c i t a t i o n s  f o r  o t h e r  e q u i v a l e n t  m e t h o d s ,

(5) C o m p i l e  s t a t e m e n t s  o f  r a t i o n a l e  f o r  t h e
c h o i c e  o f  p r o c e d u r e s ,

(6) S t a t e  p r o c e d u r a l I i m i t a t i o n s  ( f o r  e x a m p l e ,
r a n g e s  i n  p r o p e r t i e s  o v e r  w h i c h  a  p r o c e d u r e  i s  k n o w n  t o  b e
e f f e c t i v e ) .

(7) I d e n t i f y  c h a n g e s  i n  p r o c e d u r e s  n e c e s s a r y  t o
o v e r c o m e  s p e c i f i c  l i m i t a t i o n s .

(8) O t h e r  ( s p e c i f y )

(C) I f  y o u  p r e f e r  t o  s p e c i f y  e q u i v a l e n c y  a m o n g
a l t e r n a t i v e , p u b l i s h e d  p r o c e d u r e s , h o w  s h o u l d  e q u i v a l e n c y  b e
d e t e r m i n e d  f o r  t h e  i n i t i a l  Ii’st o f  s t a n d a r d  p r o c e d u r e s ?

(1) T h r o u g h  i n t e r - l a b o r a t o r y  c o m p a r i s o n s  a m o n g
l a b o r a t o r i e s  t h a t  u s e  d i f f e r e n t  p u b l i s h e d  m e t h o d s  ( t o  t e s t
e q u i v a l e n c y  o f  m e t h o d s , n o t  t o  t e s t  q u a l i t y  o f
I a b o r a t o r i  es),

(2) lhrough correspondence.among  N C S S
l a b o r a t o r i e s  i n  w h i c h  e a c h  l a b o r a t o r y  s p e c i f i e s  t h e
d e s i g n a t e d  s t a n d a r d  p r o c e d u r e  t o  w h i c h  e a c h  o f  i t s  p u b l i s h e d
p r o c e d u r e s  i s  e q u i v a l e n t . U n p u b l i s h e d  p r o c e d u r e s  t o  b e
o m i t t e d  f r o m  l i s t . C o m p i l a t i o n  a n d  p u b l i c a t i o n  o f  l i s t s
j u s t  t h e  w a y  t h e y  a r e  s e n t  i n . N o  r e f e r e n c e  t o  w h o  s e n t
them i n  e x c e p t  a  g e n e r a l l i s t  o f  p a r t i c i p a t i n g  l a b o r a t o r i e s .

(3) S a m e  a s  O p t i o n  (21, abqve,  e x c e p t  t h a t  a  t a s k
f o r c e  o f  e x p e r i e n c e d  analysists  fron N C S S  l a b s  s h o u l d  s c r e e n
t h e  c i t a t i o n s

(4) O t h e r  ( s p e c i f y )  a n d  r e q u i r e  p r o o f  o f
e q u i v a l e n c y  f o r  q u e s t i o n a b l e  prcodures.

(D) W h o  s h o u l d  b e  i n  c h a r g e  o f  i n i t i a l  imolementation?

(1) s c s

(2) S t a n d i n g  N C S S  c o m m i t t e e

(3) NCSS  t a s k  f o r c e ,

(4) O t h e r  ( s p e c i f y ) .

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

5 9

(E) W h a t  v e h i c l e  s h o u l d  b e  u s e d  t o  d i s t r i b u t e  m e t h o d s
a n d  w h a t  v e h i c l e  s h o u l d  b e  u s e d  f o r  l a t e r  c h a n g e s ?

(1)

(2)

(3)

(4)

(5)

(6)

(7)

S u p p l e m e n t s  t o  S o i l  S u r v e y  I n v e s t i g a t i o n s
R e p o r t  N,o. 1

(a) F o r  i n i t i a l i m p l e m e n t a t i o n

(b) F o r  l a t e r  c h a n g e s

N o t e s  i n  S o i l  S c i e n c e  S o c i e t y  o f  A m e r i c a
JOUrnal

(a) F o r  i n i t i a l  i m p l e m e n t ’

(b) F o r  l a t e r  c h a n g e s

A  N C S S  m a n u a l  ,with periodi

ation

c  s u p p l e m e n t s ,

(a) F o r  i n i t i a l  i m p l e m e n t a t i o n

(b) F o r  l a t e r  c h a n g e s

A  N C S S  n e w s l e t t e r ,

(a) FOI-

(b) For

P a g e s  f o r

i n i t i a

I atcr

I oose

I  i m p l e m e n t a t i o n

c h a n g e s

l e a f  b i n d e r s ,

(a) F o r  i n i t i a l  i m p l e m e n t a t i o n

(b) F o r  l a t e r  c h a n g e s

A d d e n d a t o  t h e  N a t i o n a l  S o i l s  H a n d b o o k

(a) F o r  i n i t i a l  i m p l e m e n t a t i o n

(b) F o r  l a t e r  c h a n g e s

O t h e r  ( s p e c i f y )



The chail-man  s e n t  t h e  c h a r g e s  a n d  3  discussIon o f  t h e  issuefi
ori 1 8  M a y  t o  t h e  1 1  p r o s p e c t i v e  Task F o r c e  m e m b e r s  I isted
tl e I ow . W r i t t e n  r e s p o n s e s  w e r e  r e c e i v e d  f r o m  t h e  f i r s t  eight
I isted. T h e  l a s t  t h r e e  p l u s  Dase a n d  Edrnondcj and, i n
ad d i t i o n , H a r i  Eswaran,  G a r y  Muckel  , and J o h n  W i t t y
p a r t i c i p a t e d  i n  a  T a s k  F o r c e  rneetlng a t  t h e  C:onference.

R i c h a r d  Dase, USDA-SC:S, L I rice I n, NE
W i l l i a m  E . Dol Iarhide, IJSDA-SCS, Reno, N V
Joe Downs, U S D A - S C S ,  S a l t  L a k e  C i t y ,  U T
W .  J .  Edrnonds, VP1  a n d  S t a t e  U n i v e r s i t y ,  Blacke.but-g,  V A
Richard Fenwicl:, USDA-SCS,  Washington,  DC:
A .  D .  Karathanas  i 5, U n i v e r s i t y  ‘ o f  K e n t u c k y ,  Lexiri3ton, KY
D .  L .  Mokrna, M i c h i g a n  S t a t e  U n i v e r s i t y ,  E a s t  Lansiny,  M I
Fiorla I d Paetzcl Id, USDA-SCSI L i nco I n , N E
Den F .  Hajel:, Auburn U n i v e r s i t y ,  A u b u r n ,  A L
J e r r y  Ragus, U S D A - F S ,  A t l a n t a ,  G A
IWayne  Frobb  i e, U S D A - F S ,  A l b u q u e r q u e ,  N M

Ttlc f i v e  lc;suee  clrecented  t o  t h e  m e m b e r s  a r e  d i s c u s s e d
hl?lOW~

C:har3es f o r  t h e  t a s k  f o r c e  ask f o r  a “mean i nsf u I def i n it i on”
o f  t h e  f a r n i  ly c a t e g o r y “consi5tent wi th  Sol  I T a x o n o m y ” . The
issue seems t o  tie t h a t  i t  i s  n o t  a p p r o p r i a t e  i n  a  taxorlc~mic
5 y 5 t em t 0 h av e 0 n e c a t e g o r y  i n  w h i c h  c l a s s e s  c a n  toe r e g a r d e d
a . 5  “ t e c h n i c a l  3rnupings”  (C:I ine, 1’34’3). T h a t  i  5, farni I ies
s h o u l d  riot he d e f i n e d  e.impIy t o  a c h i e v e  h o m o g e n e i t y  f o r
i ntcrpre’t  i v e  p u r p o s e s . The c h a r g e s  s u g g e s t  t h a t  i t  m a y  be
pc~55itlIe to defirle  t h e  f a m i l y  c a t e g o r y  i n  a  w a y  t h a t
p r e s e r v e s  rnoet or al I  of the horno~ene  I t y  w i t h o u t  vi0 I at i riy
t h e  taxc~riomi c prupr i et i es. T h e  o r i g i n a l  c o n c e p t  o f  Soi I
Tax cl ri Q my a ri d t w CO r e c e n t I y p r o p o s e d c o ri c e p t s o f t h e f am i I y
c a t e g o r y  a r e  precented  be I c&w.

$?i!._.$;y r ” e v S&&f”, -’ 197 S.__=&l.g.~_jljlC,

Farni  I i e5__. .,._ _-... ._.,...

In t h i s  csteyory, t h e  interIt h a s  teeen to group t h e  soi Is
w i t h I n a 5 u b 3 P- o u p h av i n 3 5 i rn i I at- cc hy s i c a I a rl d c he rn i c a I
proper-t i es t h a t  a f f e c t  ~the  i r r e s p o n s e s  tcs m a n a g e m e n t  a n d
man i pu I at i on for use. T h e  resccori6es  of cc~rnparab  I e p h a s e s  o f
a  I 6oi 15 in a .  f i l m i l y  are n e a r l y  e n o u g h  ttle s a m e  t o  r n e e t
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moot uf. our need5 for practical lnterprctatlone  uf tuch
respc~nses. Soil properties are used in this category
wlthout  regard to their significance  as marks of processes
nor lack of them. . , These properties are Important to the
movement and retention of water and to aeration, both of
which affect soil use for production of plants or fur
engineering purp*ses.

BJek - 19eg

In higher categories (above the family)  emphasis has heen on
marks of important sets of proceseer,  both hlstorlcal
(geolog  ic)~ and current. The faml ly category emphasizes
those additinnal  soil properties that rnnrk future potential
for change and rate of change. Classes are grouped on the
basis of the soil material prlmarlly  particle size, mlneral
and/or elemental composition (c?ipaclty  fact*re.) and 6~~11
temperature (intensity factor). Claveeo are defined In
terms of the current state of soil material and temperature
at defined depth limits. It 15 not necessary that past
processes  he known. However, tooth hlsturical  solI furmlng
processes and the initial state of the material are often
a ~0 par en t .

ljittv  and Arnold - 17'87

At the farnlly level, classes  are differentiated on the basis
of properties that reflect the potential  for further change,
including such prclper-ties  a5 particle-si:ze  distribution,
r~ineralogy, temperature, soil depth,
i z c , rn I n I! r a I 0 g y , and s*II depth are
.act*rs, whereas aoil temperature i6

and others. Particle
rnalnly capacity
an intensity  factor.

An entenvlun  af the Witty and Arnnld
was proposed tu the Task F*rce. Five
favored the propueal  and two favnred
version. Two nf the seven respnnses

definition (concept)
written responses
the Witty and Arnold
questioned the need for

a change from Handbunk  436. At the Task Force meeting,
there was general support of the draft Task Force proposal
modified, prirnarlly  tny addition of the first sentence frorn
Handbook 436, as fol lows:

At the family  level, classes are differentiated within a'
subgroup *n the tasla of F~ropertles  that control current
processes within the soil and the potential for further
change in such features as mineral composition, status of
c8rganic  matter, differentiation of h*rir*ns,  and nutrient
status. Current processes include movement and storage of
water, leaching, m*,bI I Izati*n  and irnmabi  I ization  of



c 0 In p 0 n I? r, t 5 )

we at h P r’ i n g ,
csrgan  i c m a t t e r decompos  i t I on, m i net-a  I
an d 5 0 D n . I n th i 5 c a t e g o r y , t h e i n t e n t has

tIeen t o  g r o u p  sol I s  h a v i n g simi Irr physlcal a n d  c h e m i c a l
p r 0 p e r t I e s t n a t a f f e c t t h e i r r e 8 ~0 0 n 5 e 6 t 0 man a 9 em e n t an cl
mart  i pu I at i on for u s e .

2 .  C r i t e r i a  f o r  F a m i  I ies_------_

T h e  Task F o r c e  p r o p o s a l  ahove  d o e s  n o t  r e q u i r e  a n y  c h a n g e s
i n  t h e  l i s t  o f  p r o p e r t i e s u s e d  ‘ c o  dlffcrentlrte  farnl I les.

I n  h i s  r e c e n t  review  of faml I lee a n d  t h e  farni l y  c a t e g o r y ,
bIaJel: (l’X35) ldentifled m i n e r a l o g y  a s  t h e  m o a t  p r o b l e m a t i c
d i a g n o s t i c  a t  t h e  f a m i l y  l e v e l . H i s  m a j o r  r e c o m m e n d a t  i o n s
w e r e  t o  c o n s i d e r  c l a y  minera.Iogy  i n  l o a m y  a n d  l o a m y - s k e l e t a l
8s w e l l  a s  c l a y e y  a n d  c l a y e y - s k e l e t a l  p a r t i c l e - s i z e  classes
a n d  t o  e m p h a s i z e  assemhl a g e s  of’minera I s  r a t h e r  t h a n  5 ing I e
minerale. E x t r a c t s  f r o m  his r e p o r t  ( A t t a c h m e n t  1) o u t l i n e
m a n y  of t h e  r e v i s e d  m i n e r a l o g y  c l a s s e s . Hajek  t o l d  t h e  Tasl::
F o r c e  t h a t  h e  u s e d  n e w , p r o v i s i o n a l  n a m e s  t o  a v o i d  c o n f l i c t
w i t h  c u r r e n t  n a m e s . O n l y  1 1  o r  12 c l a s s e s ,  a l  I
phyl Io5i I icate c l a s s e s , a r e  u s e d  f o r  t h e  rnineralogic  m a p  o f
s o u t h e a s t e r n  s t a t e s  u n d e r  deve  I npment toy the  reg i ona I
c o m m i t t e e  S-lBZ, Signtificance  a n d  D i s t r i b u t i o n  of M i n e r a l
C:omponents  i n  S o u t h e r n  S o  i  I s .

Task F o r c e  m e m b e r s  expres.sed  g e n e r a l  s u p p o r t  of HaJek’s
a.pproach to  Irevise rnlneralogical crltcri,a a n d  s u g g e s t e d  t h e
n e e d  f o r  r e f i n e m e n t  a n d  sirnpl i f i c t i o n . T h e  m o s t  e x t e n s i v e
comments, f o r w a r d e d  b y  one csf t h e  m e m b e r s ,  w e r e  i n  a  l e t t e r
da.ted  ‘9 Apr i l  19:X f r o m  t h e  M i d w e s t  N T C :  t o  J o h n  W i t t y .
D i f f e r e n t i a l  a p p l i c a t i o n  elf mineralogic c r i t e r i a  toy c a r d e r s
or tsy o t h e r  c l a s s e s  o f  h i g h e r  categor  /es w a s  r e c o g n i z e d  a s  a
p r 0 m i 5 i n g p o 5 s i b i I i t y , N e e d  t o  che.nge the  key w a s
s u g g e s t e d .

T h e  T a s k  F o r c e  e x p r e s s e d  s o m e  i n t e r e s t  i n  D r .  V a n  Wamtaeke’s
proposal  ( A t t a c h m e n t  2) to u s e  both s u m m e r  a n d  w i n t e r
t e m p e r a t u r e s  to d e f i n e  s o  i  I  t e m p e r a t u r e  r e g i m e s  w h e r e  m e a n
wirfter  and mean summer soi I  t e m p e r a t u r e s  d i f f e r  by 6oC: cat
mar e . T h i s  p r o p o s a l  w a s  i n c l u d e d  i n  Hajck’s i n t e r i m  r e p o r t
of Jarluary  1’381.

A s  d e f i n e d  b y  Sui I T a x o n o m y ,  t h e  c o n t r o l  s e c t i o n  for
p a r t i c l e - s i z e  and m i n e r a l o g y  c l a s s e s  u s e d  a t  t h e  f a m i l y
I eve1 r a n g e s  in t h i c k n e s s  f r o m  a  b i t  m o r e  t h a n  0 to ‘75 c m .
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to the top of the control section ranges from 0 to
cm. The depth to the hottom  of the control

section range5 from a bit more than 0 to nlmos,k  250 cm. The
task force was charged to consider simplification,  "improved
effectiveness", and inclusion of surface layers. The issues
suggested to the Task Force were!

a. SY.~~~_c~_L.ayer_~

Except for shallow and cold soils, the control section
excludes the upper 25 cm of the soil at both family and
ssrles  Iovals. This cohtlnuru  the longetandlng  practice o f
recognizing differences in surface texture by subdivldlng
soil series into soil types and avoids change in
classification with tillage. On the other hand, som6
diagnostic horizons and characteristics used in categories
above the family do consider th'e upper 25 cm of the soil.
Members of the Task Force were divided between exclusion of
the O-to-ilf;-cm  layer and starting the family control section
at the surface of the 6011.

t1 . ~.~c!_~~~~_~i~__~~

The exception made for grossarcnic  subgroups adds 100 cm to
the range in depth to both the upper and lower boundarIes  of
the control section. Task Force members were asked: Is
this a useful exception? Is it reasonable to allow .ttle
control section to go so deep? Does anything need to me
fixed? Only one member supported (with strong reservations)
the special treatment of grossarenic  soils.

c. Prnillic  and Natric  Hc~rizons

Much of the complexity in speclflcatlon  of the control
section results from emphasis on argil  Iic and natric
ho r I z 0 n 6 . Task Force members were askedi Is this
justified? Would it be getter  to consider an arbitrary
section without regard to at-gill it and natric horizon? The
Task Force was divided between support of and opposition to
current treatment of argillic  and natrlc horizons.

d . ApI-lor i z~

L7f the members of the Task Force who favored exclusion of
surface horizons from the control section, only one favorecl
a standard depth for its upper boundary (25 cm) rather than
the base of an Ap horizon thicker than 25 cm.



Written  responses about the6e four I ssuc)61  from Task Force
members suggested that further cansi deration  is needed,
particularly with respect to at-gilli c and natric horizons.
The following definition of the cant rol section for
particle-size cla65es  or their sub5t itutes evoked mixecl
reactlung  from Ta5k Force member5 at the C:onference.

64

Particle-size modifiers or substitutes are used to describe
material from the surface to a root limiting layer if any of
these come within a depth uf 36 cm or less, or to a depth of
:3b cm if the soil temperature is 0 degrees C or lclwer within
this depth about 2'2 months after the summer solstice.

In clther soils, particle-size modifiers or substitutes are
used to describe material from (1) the top of an argillic,
natrlc, or kandic horizon shallower than ZB cm, (2) the base
of arl Ap horizon deeper than 25‘ cm, or (3) a depth of 25 cm,
if neither (1) nor (2) applies; to (1) a root limiting layer
at a depth less than 1 m, or to a depth Z:5 cm below the
level at which the soil temperature is 0 degrees C about 2
mclnths  after the summer solstice, or to i. m, whlchever  of
these is shallower, or (2) if the depth tcl the uppIe
boundary of an argillic, natric, or kandic hot-lion is
between SO cm and 1 m, to 50 cm below such boundary. I f
within these depth limits there is an argillic, natric, or
kandic horizon or scsme  part of s UC h VI cl r i z o n and n n 5 t r u n g I y
contrasting particle-size classes, then particle-size
modificre  or eubstltutes  are used to deecrlbe  the upper t30
cm of the argillic, natric, or kandic horizon, or the wholt?
Iof such hori2:on  if it 16 less tha.n than 60 thick,  rather
than the entire control section.

Task Force members at the Conference recognized that the
irnpor-tancc  of thin argi I I ic and natric horizons varies
strongly with differences in moisture regine  and supported
definitiorl  of the family control Gection  fclr specific orders
or other clas:ies above the family level. IC:ClMAND (Leamy and
K i n I CI c h , 19E:7) already has defined a contra1 section fclr
Andisols  different from that used for other orders.

Two Task Force members expressed mild cc~ncern abcsut
confusion *r overlap of criteria between the family ancl
series categories. One wrote that there are problems  in u5e
of less than the whole range of a farni ly as a com~~c~rtent  of a.
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map unit. Clne pointed out the possible use of refined
minera1‘ogicaI  criteria in place *f bedrock differences at
the series level.

5. Q&txg_s F'or  an Internatinnal  Committee

A group from the Steering Committee for the NCGS Work
Planning Cnnferencc  intended that the Task Force lay the
groundwcrrk  for an internatiunal  c*mmlttee  on the family
category and auggeeted  these questions;

What proF~crties  best meet the needs *r intent for the faml l y
category?-

Do we need different propertie  or just expansi*n  or
refinernent COP existing properties?

Do we need to differentiate m*re clearly between the family
and series categ*rics  with respect t* the criteria used at
each level?

What should the family c*ntr*l  oectlon  reflect?

Do we need to change the contrcll  section? If 00, what
should it be?

Should we sirnpllfy  the family?

Should the specifications far identificatian  of families be
presented in a separate chapter of Scgil  Ta,:*nomy  as Is done
now or should ,they be dlstrlbutcd within the text in the
chapters far each *f the orders?

The Task Force suppurted  the fol lowing cha.rges and issues
for an international committee on the family category:

Evaluate suggemtiune  and recommendatl ons for changes In the
farnily category resulting from the work of the Task Furce on
Sol1 Family Category of the 19Y7 NCSS Work Planning
Conference.

Solicit and evaluate suggestions and recommendations from
other sources.

Make studies  and prepare report6 and publications as
appropriate.

Develop  and present proposals and recomrnendati *ns f*t
changes in the family category.



Issues, to be cnns I d e r e d  I nc lude:

M i n e r a l o g y  c l a s s e s

T e m p e r a t u r e  reg imel;

F’ossit8le  soil moisture c l a s s e s

Relatianship of f a m i l y  and se.ries  c a t e g o r i e s  (luw p r i o r i t y )

liequest F o r m a t  Ion elf an Intcrnat  lunal cornml  t t e e  nri t h e
f a m i  ly c a t e g o r y  w i t h  t h e  c h a r g e s  I isted above.
Ask regional  c o n f e r e n c e s  to r e v i e w  and’test HaJelr’s
p r o p o s a l s  f u r  m i n e r a l o g i c a l  c l a s s e s  a n d  V a n  Wambeke’a
p r o p o s a l s  f u r  50 i I t e m p e r a t u r e  reg irnes.

C a l l  f o r  a  s t u d y  o f  U . S . soi I  s e r i e s  t o  p r o v i d e  i n f o r m a t i o n
con t h e  n u m b e r , c Iassif ication,  e x t e n t ,  artd l o c a t i o n  uf
grnssarenic soi 15 a n d  o f  5er i e s  w i t h  u p p e r  or l o w e r
ts 8:~ u n d a r i e s co f a r 3 i I I i c and n at r i c ho Y i z o n 5 ha I I I:# w e r t h an 25
c m CI r ~j c e p e r than 1 rn .

fi c f e r a I I t he se I 6 E u B a t 0 t h e i n t e r n a t I 0 n a I c omrn i t t e e .

Q,w&:tzF~:NCg_;

C: I i ne , M a r l  i n  G. 1 3 4 9 . Easic p r i n c i p l e s  of soil
clarsif  ication. 5oi I SC ience  67r81-‘31.

Hajek, Een F. 19gei . A r e v i e w  of t h e  f a m i l y  c a t e g o r y  In
So i I Tav,c~nomy. A  d r a f t  f  Inal report  to EiC:S/SMSB and OIC:D,
USDA.

Learny, M . L .  a n d  D . I .  Kinloch. 1’387. Internat  i ona I
C:omrn  i ttee or the C: I ass i f i cat ion of An i dso I s ( ICOMAND)  ,
C:ircuIar  L.etter  No. 9, 1  M a y  1’387. New Zeal and So i  I  Bureau,
DSIR, P r i v a t e  B a g ,  L o w e r  Hutt.

So i  I  Survey Etaff. 1’375.
A g r i c u l t u r e  H a n d b o o k  4%.
W a B; h i n g t on , DC: .

W i t t y ,  John E. a n d  R i c h a r d

So I I Taxonomy. USDA-5C.8,
U . S .  G o v e r n m e n t  P r i n t i n g  Off I ce ,

W .  A r n o l d . 1 YE!‘7  . S 0 i I t a, x 0 rl cl my t
._

an over-vi  ew. O u t l o o k  on A g r i c u l t u r e  16:El-13.

E I I I B C5 . KIT * >:
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Task  F?rcc Cha i rrnan
Z'3 July 1'337
20 August 1987
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FLOW CHART OF SOIL MATERIAL CATEGORIES FOR SOIL TAXONOMY
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Definition of classes in Category v

Siliceous

Definition - More than 90 percent by weight or siliceous minerals
and other minerals that are as, or more, resistant to weathering than
quartz.

classes - fragmental, sandy-skeletal and sandy at the family level
when not implied at a higher level such as quartzi-great groups.

family class - siliceous

Hafelic
.

Definition1 - More at 10 percent weatherable minerals containing
significant amounts of bases such as Ca. Mg, Na and K (mafic and
feldspathic minerals)

classes - same as siliceous

Family class - mafelic

Monosiallitic

I isttachl:wnt  l-?

I

I

I

I
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Definition -
1. less than 15 percent expanding layer silicates in the

< 2 un fraction.

2. clay activity,
16 cmole(+) kg- clay (ECEC)

derived from permanent charge, is less than

3. kaolinite and or halloysite dominate the clay fraction,
often present but not necessary are lesser quantities of HIV illite, and
oxyhydroxides of Al and Fe.

a. less than 32% Fe D (CBD), whole soil
b. < 25% Gibbsite,2wiole soil

classes - In loamy and clayey families of Dxisols, Ultisols.
Alfisols, Entisols, and Inceptsols,

Bisiallitic

Definition - soil material consists of appreciable 2:l and 2:2
phyllosilicates.

characterized by:
a. greater than 15 percent expanding layer silicates

derived from permanent charqe is > 16 cmole
( E C E C )

b. clay acfivity
(+) kg- clay

C . less than 32%
d. less than 40%

Family class - classes

X?tlh~lZoYZ1te + gypsum.

defined at lower level (VI )

classes - loamy and clayey families of Alfisols, Mollisols,
Entisols, Inceptisols, Vertisols, Ultisols, Aridisols.
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Definition of Honosiallitic and Bisiallitic Classes in Category VI

Monosiallitic Subclasses

monorthic allic
juvenic quasiandic
quasibisiallitic iuvenallic
Eerritic
sibbsitic

iesquioxidic

sesquijuvenic

Distinctions Between Monorthic Mineral Assemblages
and Other Classes

Monorthic are soil materials that:-

a. have less than 40 cmole (+I Kg-l soil non-exchangeable
( Ca + Mg + K + Na) or an equivalent amount of weatherable
minerals in the 0.02-2 mm fraction.

b. have more kaolinite and/or halloysite than any other
phyllosilicate and ECEC is less than 12 cmole (+I Kg" clay.

C . have less than 7.5% Fe20j (CCB total soil).

d. have less than 3.5% gibbsite (total soil).

e. have ex
-f
hangeable Al <5 cmole (+I Kg')-  clay or <2 cmole

(+) Kg soil.

f. do not have >l% Al-oxides derived from amorphous or
cryptocrystalline material.

Juvenic are like monorthic except for 5.

Quasibisiallitic are like monorthic except for b.

Ferritic are like monorthic except for c with or
without b.

Gibbsitic are like monorthic except for 2 with or
with 9 and b.

Sesquijuventic are like monorthic except a, E,
or a, with or without b.

Allic are like monorthic except for e.

guasiandic are like monorthic except for r.

Juvenallic are like monorthic except for a and e.

Sesquioxidic are like monorthic except for c and 2.
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aisiallitic subclasses:

biorthic expanic
senilic calcaric
quasimonosiallitic expancalic
ferrsiallic biandic
quasisenilic micaic

Distinctions Between Biorthic Mineral Assemblages
and Other Classes

.Biorthic are soil materials that:

a.

b.

C .

d.

e.

f .

g.

have more than 40 cmole (+) Kg-1 soil non-exchangeable
(ECa + Mg + K + Na) or an equivalent amount of weatherable
minerals in the 0.02-2 mm fraction.

have more 2:1, 2:2 phylosilicates (as discrete phases or
interstratified) than l:l,lspecies and the ECEC ranges from
about 25-40 cmole (+) Kg clay.

have less than 7.5% Fe203 (CBD total soil).

have less than 50% smectite plus vermiculite in the clay
fraction ((2 Pm).

are non- to slightly calcareous, less than 2% CaC02 or
CaS04.

have less than 25% mica (0.02 to 20 mm) on a whole soil
basis and percent mica in the .002-Z mm is (40.

do not have >1% Al-oxides derived from amorphous
cryptocrystalline  material.

Senilic are like biorthic except for 5.

Quasimonosiallitic are like biorthic except for b.

Quasisenilic are like biorthic except for a and a.

Ferrsiallic are like biorthic except for c with or
without a and b.

Expanic are like biorthic except for a.

Calcaric are like biorthic except for e, with or
without a or a.

Expancalic are like biorthic except for a and e.

Biandic are like biorthic except for.9 with or without
5, b, c, and a.

Micaic are like
s, a, c, and a.

biorthic except for 2 with or without

or



;,ttdch~nent  2
72

Temperature Regime Computing Program

The new temperature computer program is a program vhich classifies
temperature regimes taking into account seasonal dffferencea in temperature.
It has been developed in response to claims that the mean annual soil
temperature is not an adequate criterion to characterize temperature regimes
and that extremes in temperature reached both in winter and summer are more
significant to plant growth and pedogeoesis  than the annual mean.

The program follows a computation model which allows testing of critical
limits to identify seasonal extremes in temperature. It accepts monthly
air temperature data as input. It partly follows the terminology of Soil
Taxonomy; it recognizes for example the &o-temperature concept. The
lso-temperature regimes are subdivided according to the present definitions
of Soil Taxonomy.

The non-iso temperature regimes are classified according to two major
considerations.

1. A critical maximum temperature level above which the temperature
of 3 consecutive months fall. This maximum level defines the suffix of the
name of the temperature regime.

2 . A minimum critical temperature below which the temperature of two
consecutive months drop. The minimum critical level determines the prefix
of the name of the temperature regime.

In case both the prefix end the suffix have the same name. the name of
the temperature regime is only deterteined  by the naw of the suffix.

The program allows to select five critical temperature levels which
can be used and tested t&en processing data. A” example of such crftlcal
limits would be 0, 8. 15, 22. 28’C. Different sets of critical levels can
be used  for subdividing the “iso” or ““on-iso”  temperature regimes. In the
non-lao temperature regimes the five critical limits generate the prefixes
gelo.  cryo. meso, thenno, and hyper which designate the lowest  critical
level below which the winter temperature drops. The same critical levels
generate the suffixes as follows: gelfc,  crylc, mesic.  thermic ,  hyperic ,
superic. A gelomeslc temperature regime for example would be a temperature
regime in tiich the winter temperature would drop during at. least two
consecutive months below O’C and reach during 3 consecutive months temper-
atures above 15’C’but  lower than 22’C.

The program also lists a set of parameters which give numerical infor-
mation on the mea” winter (UT)  and summer (ST) temperature calculated
according to the methods proposed In Soil Taxonomy, taking Into account a
constant increase conversion from air to soil temperature and a” attenu-
ation of the differences between winter and summer. The program also gives
the lowest average of air temperatures of three consecuttve  months In one
year (CST) and the highest average of three consecutive  months in one year
(WST). It finally calculates the difference between UT and ST. designated
as DIF, and the difference between the average coolest and warmest months
(TIF).

A. Van Wambeke
Professor of Soil Science
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USDA - SCS  S O I L  EURVEY
PRODUCTIVITY IMF'ROVEMENT STUDY

EXECUTIVE SUMMARY

A Sail Survey Productivity Improvement task force was
asc,ernbled  by the Soil Conservation Service to study lt':i
6011 survey program. The task force consisted of
Duel1 M. Fergueon,  Coordinator, Verne M. Bathurst,
Chalrrnan,  Arthur B. Hoi land, Marnbnt-, Jarnsr  R. Talbot,
Member, Carl B. Fountain, Mernhcr,  Thomas H. Wetmore,  Jr.
Member, t:: e n he t h C . Hinkley,  Techhical  Advisor. The purpose
of the study was to f I rid the mn~~_~~_~_f~_e~+LY_e_  arid gf_k[&&_
organization  for acrc~mpII~hln$  the agency obJectivea  for the
soil survey prograrn and to iderttify those activities those
activities in thiG pr0grr.m which are inherently governmental
and activltiee that can be considered cornrnercial  iri nature.

The task force cohcluded  that the soil survey program In SCS
has, in general, been well managed. Both quality and
efficiency have been steadily improving over the years. The
charlges suggeatecl  in this report should hot be interpreted
as an indication of past inadequacies. However, changes are
heeded at this time to rnore efficiently arid effectively
camplete  the task of mapplng and documenting the soils of
the hation and of providlrig  the tachnlcal  soil slervicrs to
CS programs and other users.

The rocommendatlor~e  will lrnprova both the uvarall  quality of
soil survey and the efficiency  and effectiveness in which
mapping i 5 accompl  iahed and the information reported and
published. Classification, correlation and interpretation
functions of sol I survey shouid  be done at the state and
field  level, where personnel have the greatest knowledge
about the specific 50115. When responsibilities are made
cleat- and proper training given, employees  in the state and
ctrnject offices will ta.ke the initiative to see that the
work is complete and correct. Quality control at the state
level and quality assurance  procedures by the National Soil
Survey Center will indicate where deficiencies are e.o that
trainihg  or other corrective measurea  can be taken.

The task force spent considerable time studying  the
operating procedures for soil survey, lntervlewlog
ye r 5 oh n e I , collecting and arralyzlng  data, discussing ways to
make a more efficieht  operation and preparirig  the report.
The data collection Included an erctensive  listlhg  of tacks
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and th< time spent for each level car working group. The
information was obtained by interviews and questionnaires.
The five areas addressed include the mission of soil survey,
operating procedures, workload, equipment and technology,
and organization and staffing.

The task force found that sornc changes are needed In thr
organization and staffing presently used. w h e r e
coordination is critical, the work could be more effectively
accomplished wlfh soma centrallzatlon  of cartaln functions.
There is a need to assign Soil Survey technical staff
re6pons/bIIItIes according to ma.jor  land rt?sourcCe  areas
rather than political boundaries such as states or NTC
areas. A reorganization of NH12 and NTC soils staffs is
recommended In the report. There Is a need to have a
Natianal  5oiI Survey Center (NSSC)  of soils technical
expertise to which scientists o.f the world can look for the
most authoritative information on 54116  rather than the
dispersed  or segmented organizat ion presently used.

The task force found that soil survey production In terms of
acres mapped  per staff year has been increasing over the
years as efficiency has improved. The analysis shows that
production can be further increased by lr~ylerner~tin3  the
recommended management lnltlatives  regardIn  adJustment  In
the number of on-going surveys, use of less intensive
surveys, better scheduling, moving 6taffs to priority areas,
reorganizing some staffs, and 0 t h e r man age 111 e n t i rnp r o v e 111 e n t s .
The task force also found equipment and ~~technolngy  tn toe
generally adequate, but imprnvements  can toe real lzed with
more attention to these area.s. Resource Soil Scientist
should be located at appropriate  locations such as area
offices, to provide technical soil services for SW programs
and other users. The data shows that separation nf project
s CO i I map  ~8 i n 3 and t e c h n i c a I so i I services irnF8roves the
efficiency of both activities.

TIP+: task force found that the overall soil survey mission is
documented and clear but more deflnltatlve  responslbillty
statements are needed for each organizatlonal level.
Mi 5s ion statements were prepared for the recornrnendecl
organlzatinn  levels. Overall operating procedures were
found to be good, however, there is duplication of effort,
scme tasks are toeing  performed at levels higher than
necessary, time is 5pent inappropriately, there are
scheduling difficulties, and in some cases surveys are

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I 75

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

clverdcrji  yned. T h e  presenta,tlon  of enll fzurvey  InformatIon
was looked at and the task force feels that it needs to be
studled  further for improvement In efflclency  and
effectiveness. Some shifting of functions and tanks at-t'
recommended to make the program efficient and effective and
to make .programc, rnore responslvr  to state and cooperator
needs.

Sir: major functions  were found to he inherently governmental
and should rernain under SCS leadership. These are: (i)
development and interpretation of policy, (2) National
Cooperative Survey (NC551 plrocedure  development and
management, (3) quality a56urance,  t-1) quality control,
(5) project management, and (6) soi Is technology transfer.
The three major functions considered not Inherently
governmental arer (1) manuscript editing, (2) map
finishing, (3) and laboratory f,estina work done by
technic ians. These functions need to be studied  to
determine if contracting 16 approprlato. Additionally,
tasks such az.1 (1) field mappiny, (2) ,digitizing  of data,
(3) software development, (4) tralrllng materials
development, and (5) word yroceeslny  and data input are
tasks that might be cantracted  when cost effective and
adequate quality control can be maintalned.
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C:I:IClSIClN-RELATED  Cl:lMMl~NI'LAC:E SClIL PRCIPFIRTIES
iN THE NATIONAL COOPERATIVE SOIL SURVEYl'

R. 13. URCJSSMAN~'

The progrrm  of the Natlorlal Cooperative  6~1111  Sut-vey (NCQS)
can be divided into mapping and the direct description of
the mapping  concepts employed, and the prediction bf the
behavior of these mapping concepts for va~ioue  uses. Soil
t~ehavior-  prediction in turn Involves.  evaluation of a numtler
of interpretive soil properties (eronional  K and near
surface permeability, for example). These interpretive 5011
properties are employed in predictive schemes to make
interpretive placements for naming concepts of map units.

My purpose is ta discuss severa'l  interpretive soil
F~roperties  that pertain to erc~eion prediction. The
presentation  Isi limited to erneion-related Irlterpretlvc  6011
properties on uhich  I have worked. All. of the pIroper_ties
are commonplace within the ec~il survey data base. -r h e
statement concludes with a few general suggestlone.

INDIVIDUAL INTERPRETIVE SOIL PRUPERTIES
FI.cl_n_x

ISt?tJf?!.3f OverIa,nd  flow 15 central to water erosion
prediction. Runoff class placement is the only informatiun
that we provide about overland flaw for map units which
integrates troth internal soil characteristics and the
configuration of the ground  surface. It should  be noted
that runoff involves slope whereas the hydrologic group
c cc n c e p t d o e s n co t .

We assign runoff cla5ses  to naming concepts  of all map
units. The cla56c5 come from the 1Ye;l Sol I Survey Manual.
The cla~sc6  are not dcflned  In our publl~hed  sol I surveys.
The 1'951  class definitions are suspect. The rapid class
implies 3 50 percent of the precipitatiun  runs off. this Is
tao high for many if not most map units that are placed in
the rapid class. In the fir-et  place, i f the ~8 r 0 p 0 r t i 0 n 0 f
precipitation that rarl off was > 50 percent, taxonorrlic
moisture regime cha.nges with slope class  would be the rule
r-athcl-  than the exception in much of the United States.
Furthermor-e,  yield differences across slope classes would be

1 /

2 /

Prepared for the 19S7' National Sctll  C:onference,  St. Paul,
M i n n e 5 at a

Soil Scientist, NSSL, MNTC:, SCS, Lincoln, Nebraska
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much  1qrger’  than  I!5 ccmlorlly  the  CBBIU. In add It I on, the,_9
is experimental evidence that the definitions are suspect.
For the highly dissected loess landscapes of suuthweet  IoNa
represented at the AHS Hydrology Station, Treynor,  Iowa, 10
percent of the rainfall runs off under conventional tillage
if no terraces are present. Frobably  the rnajvrlty  of the
subarea of these watersheds from which appreciable runoff
occurs wc~ulcl  tie placed in a rapid runoff class.

r;.ul:l~.:lt_~~i~!~~"~  : The runoff classes should be drupyed  or we
should adopt a more quantitative but relative class set. We
e,hrJuld  provide definitions  of runoff classes in the glossary
elf published au/l surveys.

A proposal has been made fur Inclusion  in the new Ro i I
Burvcy Manual (attachment 1) that would modify  the runoff
class concept to make it rclati've without stipulation of the
prec ipitatinn  'that runs off. The placement would pertain to
a deeply wetted bar-e soil. Characteristics of the storm  to
which the relative runoff  pertains would be specified; the
proposal calls fnr a Z-inch  storm in 24 hours with no more
than 1 inch irl any single  hour. The class definitions
invcllve  quantities that are elsewhere in the dra,ft  of the
hew Soil Survey Manual. The proposal is an Integral part of
the revisions in the manual taken as a whole.

I$?>Ue5: Apart from the importance fur sail productivity
evaluation, root distr ib\~t ion information provides a direct
a p p r o a c h  to eroslunal  -r uvalualic~n. AB evidence,  recently
the EPIC yruup asked for assistance with root depth
prediction for purposes related to erasional  T. Many solI
surveys have been published with no root information
ir0cIuding the absence of roots fron the dCSCriptior!5 nf the
type locations of the soi I serie6. Our soil surveys
camrnonly lack yerleral  ized rant informatinn  for different
crops and the terms used ta describe rooting are
incompletely defi~ned. It seems extremely wasteful ta lose
observations on root distribution that are co1 lected
incident to the completion of soil surveys. -r i-0 i 5
information can only be captured through a program that
require5 generalizations on a local basis by plant species.

~~!~,g%.Pgt;..i~?ns: In 197'3 a commltteo  UP this cunference
proposed a scheme for documentation of roots for inclusion
in soil survey5 (a t t a c h m e n t  2). lrlc Should canSider_ this
F't'0 p 0 5 S. 1 . The scheme involves makiny general izations for 13
few important crops of the depth to the base of gc:m!,r_n~_ and
few routs at physiological maturity. We probably now should
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r,utsst isute v e r y  f_eLy_..LpJ&  Cc I ass f o r  t h e  n e w  m a n u a l  ) f o r
dicuts. I t  m a y  b e  better  t o  p r e p a r e  c o m p e n d i a  a t  a  major
I and I’esaurce  a r e a  l e v e l i n s t e a d  o f  i n c l u d i n g  s u c h
inCc~rmati*n  in i n d i v i d u a l  6oi I surveys.

jlll aqe Z o n e  Dul k d e n s  I tv a n d  Perrneab  I I itv

Ic,.s.&.s  : Tillage 2*ne h u l k  d e n s i t i e s  c h a n g e  wbth use a n d  f o r
Intertl I l e d  crupa curnrnonly  c h a n g e  thr*ugh t h e  y e a r .
F u r t h I? r m 0 r e ) the hulk  d e n s i t i e s  commnnly  d i f f e r  mal-kedly
w i t h  i n  t h e  t  i  I lage 2one d e p e n d i n g  can w h e t h e r  m e c h a n i c a l  ly
b u l k e d  or m e c h a n i c a l  l y  c o m p a c t e d . T h e r e f o r e ,  I t  16,
i m p o r t a n t  t h a t  w e  c l o s e l y  d e f i n e  t h e  bulk d e n s i t i e s  t h a t  a r e
pubI ished f o r  s u r f a c e  her izons o f  601 I 6er ies t h a t  a r e  u s e d
c o m m o n l y  fur intsr t l  I l e d  c r o p s . In f a c t , w e  provl  de no
ewpl anat  i  o n  o f  t h e  toul k  den6 i  t  i  e6 *f the t  i  I lag@  2Une  f*t
i n t e r t i  I  l e d  crclp6.

F u r  t e n 6  nf mil Iic~ns uf a c r e s  o f  cropland,  t h e  a66igned b u l k
densi t i e 6  f o r  t h e  ti I lage zone m a r k e d l y  e x c e e d  t h e
m e c h a n i c a l l y  tsulked  portiun c&f t h e  s*i I  w h e n  most r;ub.iect  to
e r 0 6 i 0 rl . A d d i t i o n a l l y , t h e  a s s i g n e d  bulk densltien are
con6iderably  below the v a l u e s  for t h e  m e c h a n i c a l  ly c o m p a c t e d
6utzone. Purmeabi I I t y  o f  t h e  t  i  I  lage zone i6 6trc~ngly
contrulled  tly t h e  b u l k  den6lty *f the rnecttar~lcally  c o m p a c t e d
6 u t8 2 0 n e . As a c o n s e q u e n c e , the per-meats i I i ty va I ue6 a66 i gned
to the t i I lago 2*ne a r e  prubably 6yctematical l y  too h i g h .
For m a n y  60 i 16, perrneatai  I i ty cof t h e  t i  I  I  a g e  2one contrc~l5
t h e  6teady  ponded i  n f  i  I  t ra t  i  on rate . In t h i s  r e g a r d ,  tsul k
d e n s i t y  i s  e m p l o y e d  b y  AH6 hydr*l*gi6t5  to predict
perrnrabi  I i  t y ,  a n d  h e n c e , s t e a d y  ponded lnf i Itratiun r a t e  I n
v a r  i  ou6 majur m o d e l s  t h a t  a r e  i n  proce66  o f  develc~prnent arld
a p p l i c a t i o n , i n c l u d i n g  t h e  W a t e r  Erc~sion P r e d i c t i o n  P r o j e c t
(WEFP).

A  cornp6.r  i son frill luw6 tletween t h e  t  i I  I  age  2*ne b u l k  den6i  ty
irl t h e  6oi I ser ie6 recurd  a n d  m e a s u r e d  d a t a .  durinq t h e
p e t
so i
The
and

Sa i I

cad  of maxirnurn  suscepti  hi I  i ty  tu w a t e r  e r o s i o n - f a r  t h r e e
serie6 w i t h  a n  a g g r e g a t e  e x t e n t  o f  4 . 5  r n i  I  I  ion a c r e s .

6*i I 6erie6 o c c u r  i n  s o u t h e a s t e r n  N e b r a s k a  a n d  c e n t r a l
s o u t h w e s t e r n  Inwa.

S e r i e s Bulk D e n s i t y
S - 5  F o r m M e a s u r e d Measurecl

Mech. B u l k e d Mech. i:*rnpactcd

C: I a r i 0 n 1.40-1.45 1 .00-i .m 1 . Ml - 1 . 7 Cl
MD n D n a 1.25-1.30 0 . 8 0 - 0 . 9 0 i .4.0-l .E;O
Sharp6tlurg 1 . 3 0 - l  .35 0.80-0.90 1.40-1 .E;o
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Eiu.~~estionsr_.._ . _...__._.-__.._ Attachment 3 Is a statemant  under
con5ideration  by a committee of the Midwest National
Techr~ical Ccrlter. It cnntains a range of options. As
m I rI I mum  , we should r,cplain In OUP so i I surveys .lumt whot the
bulk density of the tillage  zone is meant to describe. We
ccnuld  go,further  and give the user to a limited extent, use-
specific, temporal hulk density and related permeability
i n f 0 r m at i 0 n . We could, of tout-se, delete bulk density and
permeability for the surface horizon iS rnoet of the map unit
is used for intertilled crops. The problem with this
alternative is that the tillage  zone, and in particular, the
tillage  zone for intertilled crop5,  15 central to the
mission of the Soil Conservation Service,

_I_@_s&$_K: For the evaluation of 'map units for the Food
Security Act, eronlonal  t: should be and is ad,lurited  for thF!
hori2:c1n  volume fra.ction  of rock fragments based on the map
unit record. This is in accord with the concept of t:: in an
c~perational  sense. If K were actually measured,  the
idealized surface horizon would be tilled and a surface
presurlted  to the simulated rainfall that would be free of
v c' 3 I? tat i Q n and w I t h at the I VI I t i a ‘G I o 1’1 of the e H per I m P n t s
Irock  fragment mulch percentage equal to the volume percent
of rock fragments in the ti I IPCI horizon.

For detcrminatIon  of whether a particular agricultural
management area (tilled field, pasture or range) meets the
requirements stipulated by the erosion  legislation, the rock
f r a urn e n ts 0 n the 3 r 0 u rl d s u 17 f a c e f 0 r t he s 0 I I IL 5 e i nv 0 I v e cl
should he incorporated in ,the C: factor of LISLE. The product
thcrl  is employed of C and K for tha fine earth. It is
necesr~ar-y  to use K for the fine earth to avoid a dc~ublc
r-eduction  for- rock,  fragments, tdoth in tC and in C:.

There are persuasive rea5ons to i n c or p o r at e t he r u c 1::
fragments ori the ground surface in C: for evaluation ccf the
il c t u a I t’r CI B i CI rl p 0 t e n t I a I . One reason  I5 that the a c t u a l
rock fragment mulch or, relatively undisturbed ground
surfaces cornroorlly  markedly exceeds the volume fraction of
rock fragments irl the surface horizon in the map unit
record. Relatedly, there i5 no way in general for
relatively undisturbed ground surfaces to estima-tc  the rock
fragment mulch from the map unit record. An 80th e r r e a s on I s
that the rock fragment percent on the grourld  surface IS
highly use ~depcndent. C:oncentrated  grazing, physical



cl i 5 r up t i D n by marl  , or removal of rock fragments can reduce
the rock fragment  mulch percentage markedly. The most
important reason, however, to incorporate rock fragments in

'C: is that Food Security Act implementation procedures
stipulates a two stage soil documentation. First, the
potential ernsiver~ess  of the naming concepts of map units 15
evaluated. Then a particular use of management of these
namirlg  concepts isevaluated. The approach previously
sketched fits how the Food Security Act Is being

I m p I e 111 e n t e d .

Atti3chment  4 16 a proposed rnndiflcatlon  of the current
description of erosIonal  K for our sol1 survey reports.
Presently we make a correction downward of erosional K for
dock fragments in our soil survey reports. The reports do
nut necessarily indicated that a correction has been made.
We do not tell how to obtain K ‘fur the fine earth and we do
not explain  that C:, as adjusted for rock fragments,  would be
multiplied hy K for the fine earth. We have set up a
situation where double adjustment of rock fragments, both in
K and i n C , if not encouraged, at least Is certainly
facilitated.

The situation is however, even more dlsturhing. A few years
ago it was common  to publish eroslonal  K for the fine earth.
IWc never tnld our users then, as we may not now, to what
romposltion  base the K values pertained. As a consequence,
in parts of the country, we have hoth values publIshed,  for
the fine earth as corrected for rock fragments, and the
difference is not identified.

Additionally, there are questions about the adjustments that
are made in K for rock fraymcnts. Attachment 5 deacrlbes
how to compute a. K fur the fine earth consistent with the >,
5: mm. If the K fur the fine earth is unreasonable, either
the > Z mm, the t< adjusted for rock fragments, tlr both is
w r o n y . A significant portion of the erosional K values that
have been adjusted for appreciable rock fragments rnay be in
question. Usual ly the adjustment of I< for rock fragments
appears to be to,0 srna.1  I .

s!!ssesti?E~  8 Modify the explanation of crc~slunal K In our
putt1  i shed so i I surveys. Suggestions arc made irl attachment
4 ” Additionally, adopt a national edit t-outirle fut
el-osional K values that tiavc been adjusted for rock
fragments as is sketched irl attachment 5.
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Erosional T_....__-__--

J&.,~?&: C.H. Derdanier  and I publlshed  a paper on erosIonal
T that is pertinent (in Determinants of Eioi I Lass Tolerance,
ASA 5~. pub. 46). Attachment 6 presents portions of ,the
paper. Two proposals were made. One was tcl make T the
product of a maximum T for a hypothetical deep solI without
root restrictions and of a T adjustment factor which would
tic determined by how the actual soil pr_opertierJ  departed
from these for the conceptual deep, unrestricted soil. Tho
maximum T would be determined by the conservation movement
as a whale a,t a. particular time and would be !%uaceptible  tu
social, political and economic  considerations. The 1
adjustment factor, which could range from unity down to
perhaps 0.1 would be controlled by technical pec~plr.  It
would be subject to change as our understanding and
knowledge increased, and in thi's sense, would parallel our
sni  I taxonomy system.

The 'I‘ adjustment factor would depend on two groups  of soil
propertiesr potential  routing  depth and a depth change
fa,ctor. The potential rooting depth would be drtermlned  by
b o t h t a ): on o m i c and nun t a x on clrn  i c s ca i I p r FL p e r t i r s . The depth
change factor would be determined by changes from the ground
surface to the potential rooting depth in a set of
characteristics, including organic carbon, extractable
bases, available water, permeability. The depth change
factor would provide an adjustment Index for the
siynificance  ta productivity of truncation.

It would seem feasible to define two T adjustment factors.
One would be as sketched. The other- would  address the
relative rate af parent  material alteration t* soil. Soil
moisture regime, consistence, and depth to the top of the
parent material would be considerations.

C:urrent assignments of erosIonal  T are not always  consistent
and the approach over-all, given the importance of the
subject, seems to lack the requlsite sophistlcatic~n  and
teclhnical sub5tance. The written record of the bases fat
the guidelines is sparse. Emphasis within NC:SS on the T
ad.iustment  factor and therefore separation from aoclal,
poIitica.1 arld economic considerations would make It more
feasible to structure an internally consistent, correctable
a 10 p r d ac h base d 0 n 5 0 i I m 0 r ~8 h 0 I 0 g y .

aw,.cEti s!.E : Separate the social, pal itical and economic
considerations f r om the morph 0 I 0 g i c a I f 0 r -r f 0 rmu I at i 0 n .
Explc~re the constructIon  of guidelines for the mnrphological
component CIC T to include both the effective potential

-



rootln3  depth and
ground surface ta

the changa  in 8801 I propcrtlrn  from the
this potential rooting depth.

~,_S_~_~Q~.~~  : .My cc8ncern I5 with the lack of a provision to
handle conditions where the very near surface is continually
consolidated or crusted.

kle assign potential wind erodibil ity of mineral soils map
for the Food  Security Act program based on texture and
carbonate content of the near surface. The quantities
determine the wind crudibllity  3roup,  which in turn,
establishes the erodibi I ity. Formally,.the  erodibility  is
the tons per acre of wind erosion that would occur if the
soil wore subject  to the weather at Uarder  City,  Kanoas,  and
in a wide, unsheltered field th'at ~a.5 kept hare and
relatively freshly cultivated through the wind erosion
sea5*n. The placernen'c  is not influenced at all by the
organization of the near surface. Farmers employ  strategies
to reduce the crodibi lity by increasing the amount uf
a33regates  in the near 5urface. They change the
oryanization. Hecently  it was decided to permit adjustments
in erosional  I for the percent > U.84 mm as related to
different soil u!st?s, including tillage  practices. The
determination involved sieving of the soil. Under many
c u n d i t i I:,  n s , h D w e v e r , the near surface fabric is continuous.
There is a crust~of  sorts present, Sieving the soil would
seem inappropriate because the operation destroys  the fabric
cuntinuity, which i5 the feature of Interest.

S-zSE&kE,: Attachment 7 i B a ~0 r o p Q s a I to i n c orp o r at e the
effect elf crust or a continuous near surface consolidated
aone on the adjusfment  of erc~sional I. The prnposa  I emp I oys
consistence descriptors that have tIeen developed for the new
soil survey marlual, particularly the new crust dry rupture
resistance class set. In a broader sense, the proposal
applies field mnrpholugy-our  stuff in trade-to erosional I.
C:onsideration  of near surface consolidation should make wind
ercl5ion  evaluation ~rnore applicable to range and
pasturelands.

L.ss_!G!s: For wind erosion prediction connected with the Food
Security Act, an adjustment is made for the water Btate  of
the immediate near surface during the critical wind erosion
period relative tu that at Garden City, Kaneas. This i6
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called  the c factor (not to
Attachricnt 8  s h o w s  t h a t  a t  I
use w h e n  t h e  p a p e r  w a s  pub1 i
more  than the FAO C v a l u e s  p

8 3

b e  c o n f u s e d  w i t h  t h e  C vf USLE).
o w  r a i n f a l l 5  t h e  SCS C :  v a l u e s  in
s h e d  w e r e  a s  m u c h  a s  t e n f o l d
ubl ished i n  1979 a n d  a l  sv

t e n f o l d  more t h a n  w o u l d  be p r e d i c t e d  by t h e  fvrmulatlvn  in
t h e  paper f r o m  w h i c h  t h e  f  igur-e w a s  t a k e n . T h e  p a p e r  w a s
w r i t t e n  b y  E .  L .  Elkldmore,  ARE, M a n h a t t a n ,  K a n s a s ,  t h e
s e n i o r  ARS scienfis~t w o r k i n g  o n  t h e  p h y s i c s  o f  w i n d  erusivn.
T h e  p a p e r  w a s  p r e s e n t e d  I n  1984 a t  the  ASA meet I rigs. The
infvrmntlvn In the f  Igurcr, I f  n o t  t h e  figure I t s e l f ,  w o u l d
h a v e  toeen a t  h a n d  a t  t h e  t  irne t h a t  t h e  d e c i s i o n  w a s  m a d e  tv
u s e  CI/T I rl the F v v d  Secur  I t y  A c t . T h e  u n c e r t a i n t y  I n  C :
demvnstrated  tly t h i s  p a p e r  f o r  p a r t s  vf ~the c o u n t y  w h e r e
w i n d  e r o s i o n  is cvmmvn  r a i s e s  t h e  q u e s t  i o n  a s  t v  w h y  CI/T
was ernplvyed  in t h e  Fvvd  Recur i’ty A c t . R e c e n t l y ,  t h e  C :
v a l u e  h a s  t e e n  r e d u c e d  f o r -  d r i e r  cvnditivns. T h e  q u e s t i o n

or wh i c h
u n c e r t a i n t y
f v r

I s .

pvsed h e r e ,  t h o u g h , i s  n o t  w h a t ’ w e  a r e  now  d o i n g
fvrrnulation  o f  C i s  rrivre c o r r e c t ,  tout r a t h e r -  t h e
i n  C :  a,t t h e  t irne CI/T w a s  advpted a s  a  ct-i t e r  i o n
d e t e I- rn i n at i o rl 8:~  ,F ~8 v t e n t / a I I y h i g 1-1 I y e rod I to I e s v i

$!.&p~_t&~  I Prayvsal 4  i n  t h e  next s e c t  ivn p e r tains.

I w o u I d I i I: e n v t t v ma I: e a few p r v p v s e, I s CI n organ i z at i on an cl
e m p h a s i s  i n  t h e  NC%. The p r o p v s a I s t v g e the r a r e r o n ted i n
t h e  toeI i e f  t h a t  w e  need t o p l a c e  f a r  g r e a t e r  r e l a t i v e
e m p h a s i s  vn svi I taehaviur  p r e d i c t i o n . M y  e>:a.mp~  I es are
ernsicsrl re\ated  f o r  t a c t i c a l  r e a s o n s - - y o u  m i g h t  I  isten! ilur
rl e e 13 s , however, i n  svi I  p r o d u c t i v i t y  p r e d i c t i o n  a r e  also
l a r g e .

1. Prc’vide a d m i n i s t r a t i v e  g u i d e l i n e s  tv t e s t  a n d  i m p l e m e n t
t 11 P p r v ~1 D s a I s v f o u r r e 9 i v rl a 1 a II d t e c h r’ti i c a I me c t 1 rl g 5 90 d t o
i n t e g r a t e  mong t h e  natiorlal a n d  rcglvnal  c o o p e r a t i v e  8ol I
r;urvry  meet  I ngs a n d  t h e  m e e t  I nge of tha s t a t e  sui I
SC i ent I ~j,ts~ W C  nead a  greater  sense v f  cant  inuity  a n d  o f
t h e p 0 5 5 i tc i I i t y v f i r0 p I e 111  e n t at i v n 0 f p r 0 p o 5 a I 5 . ‘l-he 1’375,
p P- v p 0 5 a. I t v ,t h i s c 0 n f e r e rl c e 0 n r o o t s i5 /I lustrative o f  a
n e e d  t h a t  w a s  e x p l o r e d  t e c h n i c a l l y ,  C u t  not c a r r i e d  f o r w a r d .

2. Take t h e  d e v e l o p m e n t ,  a p p l i c a t i o n ,  a n d  r e v i e w  o f  t h e
rev i sed So i I  Survey Manua I m o r e  s e r i o u s  I  y . W e  rleed a  y e a r
w i t h t h e p v v j e c t CO rl t h 8 f r 0 n t burner  . There i s a n e P d for



ubore ~.opti  I ot I cated  f I II Id 80 I I Jescr Iptors. The u nl E’ h a. B I s 0 r,
e r o s i o n  a n d  t h e  s e v e r a l  p r o c e s s  h y d r o l o g i c  models now a t
h a n d  requi rt’ a more s~phi at i  c a t c d  descr  I pt ion o f  g r o u n d
s u r f a c e  corlf  i 3urat i  on and of n e a r  s u r f a c e  mrphu I ogy. T h e
n e w  m a n u a l  c o n t a i n s  s e v e r a l  d e s c r i p t o r s  t h a t  a r e  r e l e v a n t ,
b u t  t h e y  n e e d  tcl b e  t e s t e d . Of t h e  subJects  i n  t h e  previous
sect  i on, the new roanual  c o n t a i n s  c u r r e n t l y  u n t e s t e d  rnaterlal
t h a t  plertairts to r-unoff  c l a s s e s ,  rcocIts,  til lags z o n e  bulk
d e n s i t y ,  permeahi I I ty, e r o s i o n a l  T, a n d  LISLE C:.

... .il . W o r k  t o w a r d s  a  formal deyree  of resporls  i bi I i ty by NC:SS
f o r  u s e - d e p e n d e n t  tompot-a I q u a n t i t i e s  t h a t  a r e  t o  b e
ernp  I cryed  in c u r r e n t  and f u t u r e  eras ion a n d  hydra I c~$!y  m o d e  I s .
C u r r e n t l y , t h e  r e s p o n s i b i l i t y  w i t h i n  SCS i s  o u t s i d e  of NBS.
M y  p r o p o s a l  o n  erosi conal I  a n d  n e a r  s u r f a c e  conso I i dat i c&n I s
i l l u s t r a t i v e . The p r o p o s a l  h a s  nu p l a c e  to r e c e i v e
consideratian l e a d i n g  possibly’to  a d o p t i o n .

4 * P r o v i d e  a  f o r m a l  tcchnicai  review  p r o c e d u r e  f o r  c h a n g e s
i  n  the  s tandard i  nterpretat  i orI p r o g r a m  .that w o u l d  para I I e I
t h e  F’rocedure  f o r  scdi I  taxonomic  change’cj. T h i s r e v l e w
m e c h a n i s m  should i n c l u d e  e x p l i c i t l y  f o r m a l i z e d  tie% by the
NCSS to soil a n d  w a t e r  c o n s e r v a t i o n  s c i e n t i s t s  i n  AKS. Sue h
a r e v i e w  procedure, i f  i t  h a d  been i n  o p e r a t i o n ,  m i g h t  h a v e
l e d  t o  a n  a l t e r - n a t i v e  to t h e  a d o p t i o n  of CI/T f o r  e s t i m a t i o n
l:of Flotential  wind e r o s i o n  a t  a  t i m e  w h e n  C w a s  SC, u n c e r t a i n .

r-_.I . M a k e  t h e  i  rlvesti  gal; i v e  p e o p l e  1 rl t h e  f e d e r a l  soi I
s u r v e y  m o s t l y  a t  t h e  N a t i o n a l  Soi I s u r v e y  L a b o r a t o r y
cepl icitly p a r t  o f  a n  i n t e r p r e t i v e  d e v e l o p m e n t  Qrcsup.
I:nc I  u d e  t h e  i n v e s t  i  yat Ive peep I e in the g r o u p  respons  I to I c!
f o r  t h e  c o n t e n t  a n d  e x e c u t i o n  o f  t h e  soi I s e r i e s  p r o p e r t y
r e c o r d s . T h e  soi I p r o p e r t y  r e c o r d  I s  a  n u m e r i c a l  d a t a
s 1.1 e e ,I; , I t  i 5  was,teful  n u t  t o  g i v e  t h e  people  who  w o r k  *r0
n u m e r i c a l  d a t a  c o n t i n u o u s l y  some f o r m a l  ized responsibi  I i ty
f a r  t h e  m a j o r  b o d y  nf n u m e r i c a l  i n f o r m a t i o n  in t h e  NC:%.

6 . E x a m i n e  w h e t h e r  t h e  t~alance i n  t h e  F e d e r a l  N a t i o n a l
Soi I  S u r v e y  C e n t e r  b e t w e e n  p e o p l e  c h a r g e d  tn w o r k  o n
e:.:ecutian  of the sol I mappin program a n d  p e o p l e  I n v o l v e d  I n
i n t e r p r e t a t i o n s  s h o u l d  h e  c h a n g e d  t o i n c r e a s e  t h e  propnrt i on
0 f p e 0 ~0 I e w n r k i n 3 0 n i n t e r p r e t at i 0 n 5 . I s the b a. I an c e n 0 w
contemp I ated a p p r o p r i a t e , g i v e n  t h e  o b j e c t i v e  t h a t  i n  3
y e a r s  t h e  soil m a p p i n g i s  tc0 b e  c o m p l e t e d  for a l l  cropland?
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A t t a c h m e n t  1

T h i s  is a  J u n e  6, lYS6, d r a f t  f o r  t h e  n e w  S o i l  Eurvey  M a n u a l
,written  b y  t h e  w r i t e r .

S u r f a c e  Runuff

S u r f a c e  run*ff  r e f e r s  t o  t h e  loss of w a t e r  f r o m  a n  a r e a  b y
fluw o v e r  t h e  l a n d  s u r f a c e . S u r f a c e  r u n o f f  d i f f e r s  f r o m
.U!kW_3.z-_f~2.  Q t Interflow t h a t  r e s u l t s  when InfIltrated-... L_ .,,,._
w a t e r  e n c o u n t e r s  a  z*nP w i t h  luwer pervbousness  t h a n  t h e
6U I I  a b o v e . TI-I@ w a t e r  a c c u m u l a t e s  ahova  thlo leas p e r v i o u s
zone  a n d  m a y  rnovc*  l a t e r a l l y  i f  conditions a r e  f a v o r a b l e  fol
t h e  o c c u r r e n c e  o f  f r e e  w a t e r .

.~~cle.~-.~..______-.-L_Surf ace Runt  f f C: I ass_e; Historica,l  ly, a  s e t  elf runof?
c I  asses have been e m p l o y e d  “ a s  ‘ d e t e r m i n e d  by t h e
r h a r a c t e r i s t l c s  o f  s*i I  s l o p e ,  c l i m a t e ,  a n d  cover”  (Soil
Gurvey  s t a f f ,  1531). Table  A cnntains’a  set o f  c l a s s e s
t h a t  pat-al  1 el t h e  s e n s e  o f  h o w  t h e  e a r  I i et- r u n o f f  c l a s s e s
a r e  c u r r e n t l y  a,ppI l e d  b u t  w i t h  some d i f f e r e n c e s . These
c  I  a s s e s  a r e  r e f e r r e d  t o  a s  .&_ex  surfa..e r u n o f f  c  I  a_.sss.
T h e y  a r e  i n d i c a t i v e  o f  t h e  r e l a t i v e  a m o u n t  o f  runclff.

C. I ass p \ acernant  depend+  *I’! s 1 eve arId on ~!..~t~!~~~.~,~.~._h?~~~~.,~~.~~.~.
c_kr_ductiv_iJ2. T h e  t a b l e  i s  b a s e d  on t h e  minlrnurn  s a t u r a t e d
hydraulic c o n d u c t i v i t y  f o r  the s o i l  a t  or a b o v e  l/%m. I f
t h e  m i n i m u m  f o r  t h e  801 I  o c c u r s  betweerl  l/2 a n d  1  m, th@
r u n o f f  s h o u l d  b e  r e d u c e d  by o n e  c l a s s  ( f r o m  m e d i u m  t o  s l o w ,
for examp  I e) . I f the 1 owes t s~~_~~~~~~l~.draallllic
rrenh.ri_,.tt:.~tiri~.r  o c c u r s  a t  1 m or d e e p e r ,  t h e  l o w e s t  v a l u e  t o
1  m d e p t h  s h o u l d  be e m p l o y e d  r a t h e r  t h a n  t h e  l o w e s t  v a l u e
for the so i I . S t e a d y  ponded inf I ltrat i o n  r a t e  w o u l d  toe the
appcl icable inf i ltratiun s t a g e .

T h e  c I a,ss p l a c e m e n t  Is for  a  cunceptual  s t a n d a r d  s t o r m  cat
amaunt of w a t e r  a d d  i  t  i o n  f r o m  sn*wme  I t o f  50 m m  I r, a 24-bout
pericld w i t h  n o  m o r e  t h a n  2.5 m m  a d d e d  i n  a n y  s i n g l e  l - h o u r
p e r i 0 d . Additiunal l y , a  standardized  a n t e c e d e n t  w a t e r  s t a t e
conditlc~n prlar t o  t h e  w a t e r  addltlon i s  a s s u m e d ! t h e  sol I
i s  c*nceived t o  b e  y_vgrv  r n o i  3.5, o r  ak to the base of t h e
soi I , t o  l/Z m, o r  t h r o u g h  t h e  h o r i z o n  or l a y e r  w i t h  rnlnlrnum
dnwnward  s a t u r a t e d  hydraul Ic conductlvlty  w l t h i n  1  m,
w h i c h e v e r  i s  t h e  g r e a t e s t  d e p t h . If the m i n i m u m  s a t u r a t e d
h y d r a u l i c  c o n d u c t i v i t y  o f  t h e  snll occurs bcluw 1  rn, It Is
d i s r e g a r d e d  a n d  t h e  m i n i m u m  t o  a n d  i n c l u d i n g  1  m is
ernp I eyed. I c e  i s  a s s u m e d  t o  he a b s e n t  unless o t h e r - w i s e



irldica$ed. For so i I 5 w i f h 6 e a s o n a I
free water (table

sj:hs,“!Jg~  o t- p~.~.~!.~,j,_!,~
--_ 1, the minimu!?  annual st_ga.dy  oonded

infi  Itra.tion  t-ate may be appl lcab  le._~~.___.___~____..____.___~._. In s u c h  a  case i t
shoulcl  tie indicated that the runoff claao pertains to when
the SO/I has the assumed  free water occurrence. 6 t r on 3
control qn runoff may be exercised by very local
configuration of the land surface and by characteristics of
the rlear  surface. -These features commonly are influence by
SQI I u6e and may change through the year. They are not
considered.
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Tahlc  A. I n d e x  s u r f a c e  r u n o f f  c la6666 based on e l o p e
gradient a n d  s a t u r a t e d  h y d r a u l i c  c o n d u c t i v i t y .  21

R u n o f f  C l  asses k/
S a t u r a t e d  H y d r a u l i c  C o n d u c t i v i t y  C l a s s  11

‘i t 0 10 V e r y
SIOW

:o to 20 V e r y
SIOW

Zero

Negl I.

V e r y
S l o w

61 ow

Slow

Med.

M o d e r a t e l y M o d e r a t e l y
H i qh-*_ L2x k.B

Z e r o

Neg.1  i .

Slow

Med.

Med.

Rap I d

Z e r o Z e r o Z e r o

S I Cl w Med. Rap Id

Med. R a p i d  V e r y
Rap i d

Rap I d V e r y V e r y
Rap i d Rap i d

R a p i d V e r y V e r y
Rap i d Rap i ~j

vet-y V e r y Ver.,
Rap i d R a p i d Rap) d

V e r y
hz!

A/ C l a s s  n a m e s  l a r g e l y  f o l l o w  S o l  I  S u r v e y  Staff, 1961

h.L A b b r e v i a t i o n s : Z e r o - Z ; N e g l i g i b l e - N ;  V e t - y  S l o w - S V ;
S I c&w--El;  Med i  urn-M; Rap I d-R; Very Ra.p i d-,RV

c/ Consu  I t Tab I  P --_ t 5 e c t i 0 n ________ for def i  n I t i ens.
A s s u m e s  I o w e s t  v a l u e  f o r  I  ayers or her izons of  the  60 i I
occurs 0 t o  l/2 m. I f  i t  ctccurs  l/Z t o  1  m, t h e n  r e d u c e
runo?f  b y  o n e  c l a s s  C!Q.&~ to  Eq,Fd_,  f o r  e x a m p l e ) .
If it occurs )_ 1 m, t h e n  u s e  t h e  l o w e s t  v a l u e  1; 1 m.

g/ A r e a s  f r o m  w h i c h  n o  w a t e r  e s c a p e s  h y  f  I  CIW o v e r  t h e  g r o u n d
sur f  ace .
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Document 2': i*/ reviews the documentation  of routs lrl recent
standard so i I ourvey  reports. T h e  I riformat I on general  ly I li
scanty and commonly is wanting in quantitative exactness.
It would seem a low apple  to improve the situation greatly.
There would seem to be no real technical impediments.
Guidelines (to be suggested) should be established shortly
and a.pp I i od i rl the c,ngu Ing so i I s u r v e y  QuaI  I ty contra  I
pr-ograrn. There is, th83ugh,  a further matter. The sol I
s u r v e y  is largely camp leted in 'many NaJnr Land Resource
Areas. For these MLRA's, we should col lect root infur'mation
by l:ah cl li e and c cl r r e s p o ri d e n c e fro rn e x p e r i e ri c e d s to i I s c i e nt i s t s
i rl d e ~8 e ri de ri t of the nq u a I i t y c o ri t r o I pro g r am of o ri g Q i rig so I I
surveys. An administrative procedure might be for the Soils
staffs, NTC's, to asalgn  MLRA's  to states, and to request
the states to give best estimates for the soil series n a m e d
i ri the tnapp i rig url i t 5 of the g e ri e r a. I r, 0 i I map 5 of t 11 e
campleted  soi I  survey6  o f  ,thr MLNA. Wo n e e d , In any e v e n t ,
to get the job done soon to capture the e,:F~erience  of people
who tlave  rnapf~ed  in these MLHA's. The guidelines suggested
are as follows:

For two i n d e x c r o ~8 p I ants ( t r er e 5 Included) in ,the Ma,Jor  Land
Resource Area where the survey is locatecl  p~rovlde estimates
f 0 r e ac h 5 o i I p h a 5 e 0 f the Ed e p t h 5 ( t 0 the  near e 5 t 10
centimeters) to the base of the deepest horizon with common
or many roots arid to whet-e roots essentially stop. Provide
depth iirnits  for both irrigated and nonirrigated soils i f
d i f f e r e n t . S e l e c t  i n d e x  crops on t h e  baGis csf
e x t e n s i v e n e s s ,  u b i q u i t y ,  a n d  econorrlic i ro p 0 r t a rl c e . Pub1 isti
these depths in standard soil surveys. Provide in the soil
survey report in tabular form the descriptors indicative of
strong root restricti  or, and exp Ialn why. I n d I c il.t;  e I ri t he
genera l ized discussion (tabular, hope f u I I y ) 0 f t h e ma ~0 ~0 i rig
unit that no re,ots  would toe expected because  of these root
restricting features.

:r,/ This is arf examination of over 1cICi published soil surveys
to determine what is written about roots. It was not
put., I i shed i n the r e ~8 or t , but i5 a v a i  lahle frown t h e
w r i t e r .
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A t t a c h m e n t  3

MNTC
B u l k  D e n s i t y  a n d  F’ermeabl  I Ity o f  S u r f a c e  Horizons

f o r  t h e  Soi I P r o p e r t y  R e c o r d s  o f  Cropland So i Is

ISulk d e n s i t i e s  i n  t h e  soil i n t e r p r e t a t i o n  r e c o r d s  f o r
s u r f a c e  her i zorls of crop I  and so i Is n e e d  c o n s i d e r a t i o n . The
I isted v a l u e s  c o m m o n l y  c o n s i d e r a b l y  e x c e e d  b u l k  d e n s i t y  t o
b e  e x p e c t e d  f o r  t h e  u p p e r  pot-tion of  the  t i I l a g e  z o n e  d u r i n g
,t.he  ea.rly post p l a n t  p e r i o d ,  u n l e s s  u n d e r  n o - t i l l . F u r t h e r ,
t h e  Ilsted b u l k  d e n s i t i e s  curnmonly  a r e  b e l o w  t h o s e  f a r  t h e
m e c h a n i c a l l y  c o m p a c t e d  subzone.

A s  a c*nEequence, t h e  Ilsted b u l k  derlsltlerd  w o u l d  I m p l y  m u c h
IOWEI p o t e n t i a l  f o r  erosicln  duping the?  e a r l y  p o e t  plar&
p~eriad  t h a n  i s  the c a s e  u n d e r  c*nvanflon~l *r e v e n
conservatiun  tlllage. R e l a t e d l y , t h e  p e r m e a b  I I i ty, w h i c h  I s
depcnda.nt  on t h e  b u l k  d e n s i t y ,  c o m m o n l y  s h o u l d  b e
c o n s i d e r a b l y  l o w e r  t h a n  t h e  I  isted v a l u e s . I n  r e f e r e n c e  t o
per-meat, i I i ty, i t  i s  i m p o r t a n t  t o  n o t e  t h a t  efforts a r e
u n d e r w a y  tcs employ b u l k  d e n s i t y  a s a permeab i I i ty pred i c tar
b y  AFiB a n d  b y  NSSL, a n d  t h e  permeabl  I ity i 6 u s e d  t o  p r e d i c t
s t e a d y  ponded  i nf i I t t - a t  i o n  r a t e .

N o  a.ttempt  i s m a d e  i n  t h e  N a t  ional S o  i  I s  H a n d b o o k  t o  d e f i n e
t h e  b u l k  d e n s i t y  arld t h e  permeabi  I i ty v a l u e s  in t h e  soi I
i n t e r p r e t a t i o n  r e c o r d s  o f  cropland  soi Is. Shur’t ly, ARS w i  I I
h a v e  c o  I lected a  b o d y  o f  b u l k  d e n s i t y  i  nf i  I  t ra t  ion data  for
oroplsnd solIs I n  c o n n e c t i o n  w i t h  t h e  w a t e r  e r o s i o n  m o d e l
praject  (WEPP). I t  i s  e x p e c t e d  t h a t  t h e  b u l k  d e n s i t y  v a l u e s
COI Iected in WEPP p r o j e c t  WI I  I  d l f f e r  m a r k e d l y  f r o m  t h e  t h e
soi I interpretatlnn  r e c o r d s  f o r  t h e  sol I 8eries c o n c e r n e d .
UUV p r e s e n t  record  e n t r i e s  w i  I I b e  open t o  cr I  t ic  ism.

What  could  be  done’?

1 . Do noth I ng.

2. F’rovi d e  a n  expl anat i orI o f  t h e  present b u l k  d e n s i t y  a n d
Flerrneability  v a l u e s  i n  t h e  N a t i o n a l  S o i l s  H a n d b o o k  a n d  i n
pub1 i  shed soi I  s u r v e y s  b u t  m a k e  n o  other c h a n g e s .  A n
e:.:a,mple w o u l d  f o l  l o w  o f  a  t e c h n i c a l  e x p l a n a t i o n  t h e
sutlstance  o f  w h i c h  m i g h t  b e  i n  t h e  N a t i o n a l  S o i l s  H a n d b o o k .

“E:u I k dens i t i es a n d .  permes,b i I i t i  es  for  sur face  her- i zons o f
crc~pland  soi Is m a y  d i f f e r  a p p r e c i a b l y  f r o m  t h e  I  isted
v a l u e r . I n  m a n y  i n s t a n c e s  t h e  l o w e r  I imi t o f  the  I  i5tecl
bu I I: dens i  ty va I ues w o u l d  a c c o r d  w i t h  t h e  u p p e r  l i m i t  o f  t h e



suhzune  t h a t  h a s  u n d e r g o n e  rnechan  I cal bu II: i ny in t i I I a g e
ccperat  i on5 Co I l o w e d  toy s e v e r a l  w e t - d r y  c y c  I es. T h e  u p p e r
I isted l i m i t  w o u l d  b e  a b o u t  t h e  l o w e r  I  i m i t  uf t h e  suhzune
ttlat h a s  underyone  mechanlcal  c o m p a c t i o n  w h i  le ~_L_i_&$_!.y.
m00$ or m o d e r a t e l y  m* Is_&. The  m e c h a n i c a l  ly tlul k e d  subzone
f o r  exteraded  p e r i o d s  a f t e r  ti I lage w o u l d  h a v e  a  c o n s i d e r a b l y
l o w e r  b u l k  d e n s i t y  t h a n  t h e  range g i v e n . T h e  m e c h a n i c a l l y
c o m p a c t e d  suhrvne  m a y  b e  e x p e c t e d  usually to h a v e  v a l u e s
t h a t  e x c e e d  t h e  r a n g e  g i v e n .

“Permeah i I i  ty may be cons I d e r a h  ly be I COW t h e  g i v e n  range
because t h e  mechanIcally  c o m p a c t e d  subzone hau a higher b u l k
density t h a t  tha uneer  I lmlt o f  t h e  I lsted b u l k  denelty

I
r a n g e . ”

3 . D e l e t e  t h e  b u l k  d e
s u r f a c e  her i cons of 50 i
i5 i n  Cropland. T h i s  a
t h e  n e e d  t o  h a v e  a n  e x p
H a n d b o o k  a n d  i n  o u r  p u b
d e n s i t i e s  t h a t  a r e  pubI

s i t y  a n d  perrneatli  I  i ty  values f o r
5 ,  t h e  m a j o r i t y  elf t h e  a r e a  of w h i c h
ternat  i v e ,  h o w e v e r ,  w o u l d  n o t  r e m o v e
anatiun i n  t h e  N a t  ional 5oi Is
ished soi I  s u r v e y s  a b o u t  t h e  tiul k
s h e d .

4. P r o v i d e  bulk <density a n d  p e r m e a b i l i t y  e s t i m a t e s  o n  a
I i r n i t e d  use s p e c i f i c  a n d  t e m p o r a l  basis. A n  example  is
a p p e n d e d . T h e  fol luwlng a r e  conslderatlons.

I
I
I
I

a. , Cant i nue t h e  c u r r e n t  estimates  h u t  d e f  Ine a n
d i s c u s s e d  u n d e r  (2:).

h . P l a c e  a t  t h e  b o t t o m  o f  t h e  h o r i z o n  s e q u e n c e ,  tlulk
d e n s i t y  a n d  p e r r n e a b i  I  ity e s t i m a t e s  f o r  t h e  s i n g l e  m o s t
imc~ortant  5oi I  u s e  on a n  areal b a s i s . The est. i matesp r o b a b I y s h o u 1 d toe f o r  t h e  p e r  Iods w h e n  t h e  s o l  l - u s e
cnrnbinatiun  is most a t  r i s k  to w a t e r  o r  w i n d  e r o s i o n  a n d  for
w h e n  t h e  p o t e n t i a l  r u n o f f , e x c l u d i n g  t h e  p e r i o d  w h i l e
f r o z e n , i s  t h e  h i g h e s t . B u l k  d e n s i t y  w o u l d  h e  g i v e n  f o r
e a c h  p e r  i  ud f o r  t h e  u p p e r  most 5 to 10 c m  a n d  f o r  t h e  5  c m
suhzorle h a v i n g  t h e  h i ghest  bu I  k  d e n s i t y  w i t h i n  t h e  u p p e r m o s t
25 c m . Fermeability  w o u l d  be g i v e n  f o r  e a c h  p e r i o d
sepa.rate  ly.

T i  I I  age zone p e r t a i  n5 to rjoybeans,  c o n v e n t  i  *na I t I I I age.
E:uI k  d e n s i t i e s  a n d  permeab  I I I t y  f o r  M a y - J u n e  l m r n e d  i  a t e  pre-’
p I ant arld post -p  I  ant per i cad. E r o s i o n  a n d  r u n o f f  p e r  I cads a r e
t h e  s a m e .

I
I
I
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A t t a c h m e n t  4

N o t e  - A d d e d  m a t e r i a l  u n d e r l i n e d .

I
I



Attac'hment 5

Step 1 - Determine weight percent >2 mm.

\ I

Step 2 - Determine  volume percent >2. Use assumed bulk density if tilled and not
strongly water consolidated. Guidelines are on the next page.
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L, : >o :
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Step 3 - Enter zero canopy curve for soil-loss ratio vs. mulch. On the assumptidn
that the soil-loss ratio equals the ratio of K adjusted for >2 mm over K
for the fine earth, solve for K for the fine earth.

Kf * K
Soil-loss  R*ClO

.i.

Kf -.++

Kf - 1.1

. Hulch - 60%

. Soil-loss Ratio - 0.272



The smoun!  of soil loss allowable can be approached systemstlcally
by separating the current T value into two quantities. the product of
which is the T value. One Is the T valueh fT-;lmax)  asslyd m deep.soils
having uniform properties \vith  dept .

h
T e OI er quantlt\.  referred lo as

the T-value Adjustment Factor (TM). is B number from 0 to 1 Ihal  is de-
tcrmined  by depth to a plant root limllation and certain  changes with
depth above that plant root limitation. In srilhmeUc  terms then. T v&c
= T,.. x TAF. Weassume  that T,.. may  change with need for food pro-
duction and that determination of the values would involve a wide spew-
trum of interests. In contrast. TAF would be based strictly on soil proper-
ties and would be determined by rechnical  people. If the proposal  \wre
ac-xpted.  Tj\F would replace the T value as the quantity of record at-
tached to specific soils.

Adjustment Factor. iscalculatedas  follows:
TAF. the T-v&

TAF = TAFM + (I -TAF,) [(PRD-50)/150]  + DCF

Potential Rooting  Depth (PRD) is the depth of the root IlmiGngmntacl  or
200 cm whichever is shallower

Uur objective Is to predict the root distribution In reference to the
present soil surface after pronounnd  truncation by erosion. The zone of
interest is (0 2 m or a root limiting con(ac(  if above 2 m. If the base of
cOrnman roots is unavailable. we begin at the soil surface and continue
dowxvnrd  to 2 m In search of a root limiting contact  as defined sub.
sequently.  We assume  that as (runcation  procedes.  common roots ma!
OECU~  at any depth above a root limiting con(ac(.  PolcnM rooting depth.
therefore. is considered to be independent of distance from the present  soil
surface.  Moreover.  dry conditions at my depth are not considered to be P
restricUon  to rooting.

Threesets  of root llmitlngcriteria  are @ven... . These criteria
pertain lo most of the major feed and fiber crops of temperate regions.
;Tgh7e5%  set covers taxonomlc  lealures  as defined ln Soil Survey Staff.

The second set of criteria are non(axonamlc  physical criteria Indicn-
tivc of pronounced root reslriction.  The crllerla  pertain mainly  to slronp.
dense, slowly  pervious lower B and C horlrons.  The sail material when
very moist  or wet  must  lack moderate or strong verrical  struclural  planes
at close intervals and in addltion  exhlblt  one or more of the foll&ing:
high pedological  strength: high bulk density:  or the comblnalton  of
moderately high strength. low vertical  saturated  hydraulic conduaivit>
snd low linear extenslblli(v.  ’

The third set of criteria  involve chemical resMcHon  caused by high
neutral-salr  extractable AI. low extractable Ca. or both,, , I

TAF, Is the factor for soils with
a PRD equal to or shallower than some depth.  here 50 cm.

A TAF, of 0.1 was assumed
except when the ,001 limiting contact  was produced by high extrsc(ablc
Al or low Cs. In which case TAFio was set aI 0.2 because this root limita-
tion is easier lo ameloriate  than the other kinds.

The
DCF provides an adjustment for changes alrh depth above the root limit.
ing contact In properties which fndlcate  sensitivity  of productivity (0 ero-
sion.

It is based on
depth-related  changes in permeability. ah-filled porosily,  organic
carbon, and the sum of extractable Ca plus  K. The occurrence of coarse
layers IS considered also.

Depth Change Factor may be zero. positive, or negative. A single
negative property change dictates a negative DCFeven  if other properties
are positive. For a positive DCF, at least one measurement must be posi-
tive and ncme  of the others negative. The absolute value of DCF is the
smallerofeither0.2oroneofthequanti~ies:

positive adjustments: % (1 - TAF (PRD alone)]

negative adjustments: V, [TAF (PRD alone) - TAF,]

0 . 6

0 . 4

0 . 2

0

0 25 50 75 100 125 150 175 200

PRO-Cm

Gt?O~ma".  R.B. and Berdanier,  C.R. 1982. Erosion Tolerance for Cropland: Application  of the Soil Survey Data Base.

In Determinants of Soil Lo55 Tolerance. B. L. Schmidt (Ed.) America" Society of Agronomy. Special Publication 45.
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At t a c h m e n t 7

Adjustmerlt of Eroslorlal  I for Near EurFace  Urganlration

I  was pr'esent  in Manhattan when the Texas proposal for using
sieve data was discussed October 21-23, lYE:6. I hecarne
interested In how the Texas proposal rnlght  kc applied  using
the revised 6011 consistence systern. I first have a few
general cornrnents.

Era5i0na.l I is the potent
the critical wind erosion
City) and field geometry
material  with a speclfled

al long-term erodlbility through
period for a 'kertain  place (Garden
wide, unsheltered, etc.) f soil
cornpoci I t i on.

Classes of cornpusltlc~n  are called Wind Erodiblllty  Oroups
which are the basis for the estlrnate. The c laoses  depend on
text ” 1‘ e , carbonate, and organic matter. The o r- g a n i z a t i on co f
tl-lc  soil as determined toy the a,ntecedent  so i I trea.trner~t  (the
rnar~agemcr~t) is not a consideration. Percentage5 >,.E: rnrn have
t~een  attached to the Wind Erodibility  Groups. These
aggregate  percentages, however,  are not definkive.  It
would seem useful to define  an erosional I based on
composition only (dependent :I n I y u n the W i n d E r CI '1 i on ci r n u p ) .
The syrnbc~l  might be I c . The value of Ic is employed in the
determination of potentially highly erodible  land.

We might also define an erosional I based on organization of
the uppermost 3 cm (1 Inch) elf  sol I during  the critical
erosion period. The 5ymboI might be IO. Ttle erosional I
may he measured car es,t/rnated. *InvarIant  properties 6uch as
particle size, carbonate, and organic matter, which are
ernp I oye d to de f i n c the W i nd Era 6 i on Gir o ~1' , WCS u I d not
~deterrnine  the value. Highly erodiblc  land based on Ic could
he reevaluated if desired based  on In. The Texas propasal
as I understand it concerns the collection and application
of IO.

The following are suggestions for the estimation of
e I- 0 5 i CI n a I I . The criteria and class limits at-e arbitrary
and open to change. If the framework were useful we could
readily irnprove the class limits.

toe InapproprIate  because the near surface
fabric due to raindrop impact crust
consolidation,  or both. Suggentlons  fol low



f 0 r the, de f i n i t i 0 n f 0 r ~:_rnJ;.~~.p..~_,us near - 5 ur f a c e 0 r g an i r at i I:) n ,
Terms and cla5ses  are expected to be defined- in the new soil
5 1.1 t- ” e y I,, J. n u B I . A cl i s c o nt i ~1 !.i.n us.__?_IL-.-""  -il......_ near-surface or-ganization
wc~ulcl tsc defined by exclusion.

For the fabric of the uppermost 3 cm to he continuous one or
both D the fallowing criteria must he rnetr

A. Aurtture resistance of ,L SO percent uf randomly
D b t a i r, e d s p e c I roe n li 3 cm on edge from the upperinost  3 cm
L' >: c e o d s o f t-..,._-  . Cases of rupture resistance are defined in
attachment 1.

r;. Not "A" but a crust is present over UC1 percent of
the ground surface that is h 3 rim thick and has @_& or
higher rupture resistance. Crust and classes of rupture
resistance are defined in attachment 2.

2, If the s*iI fabric of the uppermo5t  3 cm is
discontinuous based on exe lusic~n  h\i the application of
section 1 > 0.8 mm aggregate  percentage baaed on sieving is
applicable. The management factor  would be the ration
Io/Ic. For example, suppose that 50 percent > 0.8 mm was
loeasured for a .YnoncaIcareous  clay ir~oarn. Io/Ic would be
38/W or 0.44 (attachment 3). Erosion baaed on the wind
erodit~ility  groups would be reduced toy multiplying hy 0.44.
Note that the ration may exceed uni,ty.

3 , I f the u r g a n i z at i 0 rl 0 f the u Fc ,c* e r 100 st 3 c rn i s .c~~~~..~.i_r~.~~~,~~i
as previously defined and there is <: 10 pet-cent 1-O mm sand,
then instead of sieving to obtain  Io/Ic, the following table
wsuld be employed, where (A) and (B) refer to section 1.

5 i ndnT E:clr~~,nu~~_~_l~~~~_~at i  o n LKLLL

Meets C:riter-ion  (A)

Slightly Hard
tiard
E )t c e E! d a t-la r d

Meets Criterion (a) a,*

Cl . 5
Cl . 2
0.1

kleak Cl . 7
Moderate 0 . 4
Exceeds Moderate 0 . 2:

a,& use next iccwer-  value c#f I./It if crust thicker than bflm.

96
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4 . If the urganizatlon  ie continuous and 2, 10 percent l-0
mm santl is present, then a factor is assigned that would be
greater than unity. The value of the factor would have to
bc: discussed.

I recently  ran tha rupture rabistance  on several  Klods of
several 5oil5 on which experimental work  lo in prngress  by
ARS people at Manhattan and Big Spring. To follow are the
median values and the class placements for these surface
clod5. It may help tn make m*re concrete the rupture
resistance classe5 for the overall uppermast  3 cm that havr!
been u5ed earlier In the statement.

&Luuture Resistances

Sni Is-.-.-

Amarillo

Carr

Reading

Bmo  I  an

@.d&z

& kg

6 kg

Q.6 .I

77 kg

Class_-_.

Hard to Very Hard

Hard

Rigid

Extremely Hard

RCGXRT 13. GRWGMAN
Research Boil Scientist
National Soil Survey Laboratory
MNTC, SCS, Lincoln, NE
11/W*
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Attachment 8

I 1 I , I 1 . 4 1 I I I-

1000 O-0
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l \
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% - e\*
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2 0 ’
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Skidmore,  E.L. 1986. Wind Erosion Climatic  Erosivity.

Climatic Change 9: 195-208.
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I
I COMMITTEE I REPCIHT

SOIL SURVEY DATA BASES

I Preamb  I e:._-..--

I As soil survey data ba6es issues are addressed, it is
imperative that adequate attention be given user clientele,
lNC:SS  participants and others. Data bases must be deslgned

I that serve their needs. Design requirements land concrete
slz~ecifications  must be agreed on. Steps must be taken that
initiate, strengthen and otherulse  facilitate coIIaboratIon

I a,morl3  NCW c o o p e r a t o r s . Mechanisms  for idata  eharlng  must be
provided.

&WXk_!.~

I Determine  whethrr thcre should be ~1 clngle  national pedon
data haze that Eierves  as the official NC:60 reeoosltorv.

I
Yes, there should be a national pednn data base to provide
consistency and uniformity throughout the soil survey
prugram. It should be adrnlnistered  by incumbents in

I n  v i e w  o f  the

I
positions dedicated to that specific task.
unanimous affirmative response the following are
r e c o mrne  rl d e d I

I Ke.c.czc!cnm..e_r?dz :
a. The kinds af data - Pedon  descriptions, laboratory

I charactrrizatlnn,  and englneerlng  testis  - are needed in the
data base. The data should  be In coded form as per Form
SOI-Z3Z,  or if coding Is difficult, as short text strings.

I
The range in various propertles  a6 well as "typIcal"  value5
shou Id be included.

Pertinent classiflcationc, at least to the family  level,

I series level preferred, must be provided for each pedon
(sample  as; laboratory classificatiun,  state
classification). Also an index to associated lab procedures

I
a n d  s t a n d a r d s  prC8Cedures for calculating missing values
should be incorporated in the databases.

I
C:onsiderablo  progress  has been made toward convert in3 pedon
analysis data collected at the former regional and current
national soli survey laboratorles  In a common format .  A



cor,cer!ed  e f f o r t  should  n o w  b e  m a d e  t o  e n t e r  s t a t e
Iaboratc~ry  d a t a  i n t o  t h a t  f o r m a t  a n d  s y s t e m .

C a r e f u l  contiidet-ation  m u s t  b e  given  a s  t o  h o w  m u c h  p e d o n
d e s c r i p t i v e  d a t a  a r e  n e e d e d  i n  t h e  d a t a  b a s e . Rut, a l l
d e s c r i p t i o n s  s h o u l d  h a v e  a  r e q u i r e d  m i n i m u m  set o f  s o i l
c h a r a c t e r i s t i c s  a n d  e n v i r o n m e n t a l  f e a t u r e s . N o  l e s s
s i g n i f i c a n t  i s  how.the  d a t a , p a r t i c u l a r l y  t h e  o l d e r  p a r t ,
w i  I I  b e  e n t e r e d . I n i t i a l l y , w e  s h o u l d  c o n c e n t r a t e  *n
e n t e r - i  ny pedcln descr  I pt I orbs  o f  6o I I G sarn;~  I e d  f o r
c:haracterization  a n d / o r  enyineering t e s t s . This will b e  n o
small task snd h o w  I t  will b e  accompllehcd  must tie
a d d r e s s e d . P e r h a p s  t h e  n a t i o n a l  d a t a  b a s e  rhoul d Inc I u d e
c~rnly  t h e  d e s c r i p t i o n s  o f  t y p i c a l  pedons f r o m  individua.1 so/l
s u r v e y  a r e a s  a n d  t h o s e  f o r  w h i c h  d a t a  a r e  a v a i l a b l e .
A d d i t i o n a l  pedon  d e s c r i p t i o n s  a n d  n o t e s  m a y  r e s i d e  i n  t h e
s t a t e  soi Is d a t a  b a s e s , b u t  b e  ‘ r e l a t i v e l y  e a s i l y
d i s s e m i n a t e d  u p o n  r e q u e s t .

b . Data I n p u t  b e c a u s e  t h e  SC:S i s  p e r c e i v e d ,  a t  l e a s t
c o m m i t t e e  m e m b e r s  a s  h a v i n g  l e a d e r s h i p  a n d  f u n c t i o n a l
responsibi I itics f o r -  t h i s  NC59 c o l l e c t i v e t a s k  i t  m u s t  w o r k
cliligently  t o  i n v o l v e  a l l  NCSS p a r t i c i p a n t s  i n  t h e  e n t i r e
de v e I D p II! in II t an d i m p I em e n t at i on p r o c e s s .

Cooprit-at  i rig I aborator  I es (contr  I but i ng and us I rrg) w o u l d
s t o r e  t h e s e  pedon dcscriptlono,  clrsslflcatlons  a n d
Iabora.tory  p r o c e d u r e s  i n  a  f o r m a t  prescribed  b y  t h e  NCS9.
t h e  f o r - m a t  s h o u l d  b e  c o m p a t a b i l e  w i t h  a  w i d e  v a r i e t y  o f
h a r d w a r e  a n d  s o f t w a r e . M i c r o c o m p u t e r s  a r e  b e i n g  t o u t e d  as
t h e  w a y  o f  t h e  f u t u r e  a n d  t h e  f o r m a t  m u s t  a c c o m m o d a t e  t h e i r
u s e . Pet -haps a “hard c o p y ” d a t a  b a s e  s h o u l d  a l s o  b e
camp i I ed.

S o m e  i n p u t s  f r o m  I ab~orator i er; coul d  b e  a u t o m a t i c  f  ram s o m e
i~nalytical  equipmentI a u t o m a t e d  a n a l y z e r s  f o r  e x a m p l e ;  t h a t
capab i I  i  ty must be captured.

IFor s t a t e s  t h a t  n o w  h a v e  a  c o m p u t e r i z e d  d a t a  b a s e ,  t h e  t a s k
o f 10 e r 3 i II 3 0 a 1; a !B h Q J I d n 19 t b a too d i f f i c u I t . F 0 t-m a t c h a n 9 e 6
m a y  b e  n e c e s s a r y  t o  m e r g e  t h e  d a t a  w i t h  a  n e w  s y s t e m .

C. Outl:~ut  procedut-es  a n d  f o r m a t  (9) - T h e  o u t p u t
procedure(5)  a n d  format(6)  s h o u l d  b e  f a i r l y
c o m p r e h e n s i v e  a n d  comgatible w i t h  a  w i d e  a r r a y  o f
h a r d w a r e  a n d  s o f t w a r e . O u t p u t s  must serve t h e
needs o f  u s e r 5 , othcrwi s e  arly i n t e r e s t  i s  s o o n
I 0 lit . F’ I e x i b I I I t y and c a p a b I I i t y t o m 8. rl I p u I ate
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a n d  a r r a y  t h e  s t o r e d  d a t a  t o  o b t a i n  “ u s e r
p a c k a g e s ” i s  e s s e n t i a l , Some uset-s, f o r  e x a m p l e ,
a n d  a r r a y  t h e  s t o r e d  d a t a .  t o  o b t a i n  “ u s e r
packagob” ia eseentlal. Boms. u s e r s , f o r  enample,
p r e f e r  r a w  c o m p a t i b l e  f i  lee, ( t a b l e s ) . Ccpt i ona I
table  a n d  narrative drscrlptlonk  a r e  n e e d e d .  A
d a t a  b a s e  q u e r y  l a n g u a g e  w i t h  a  “smart”  c o m m a n d
i n t e r p r e t e r  wil I b e  n e c e s s a r y  t o  a l l o w  t h e
“averagrr” u s e r  a c c e s s  t o  t h e  d a t a . OutF’ut  m u s t  b e
aval  Iable i n  b o t h  e l e c t r o n i c  a n d  h a r d  c o p y  f o r m .

d . Update  p r o c e d u r e s - T h e s e  m u s t  b e  i n c  I u d e d  i n  thr!
.baslc d e s i g n . F r e q u e n t  u p d a t e s  m a y  b e  rlecessary
a n d  i t  i s  e s s e n t i a l  t h a t  t h e  p r o c e d u r e  b e  f a i r l y
s i m p l e  a n d  eaSi ly perfOrmed. E l e c t r o n i c  u p d a t i n g
b y  the “or  i g i nators” o f  t h e  d a t a  w i t h  “checks” b y
o t h e r s  is d e s i r a b l e . ‘ U p d a t e s  m a y  r a n g e  f r o m
c h a n g i n g  a  s i m p l e  d a t a  e l e m e n t  v a l u e  t o  r e p l a c i n g
a  w h o l e  d a t a  s e t .

e . Oual I t y  a s s u r a n c e  I n  preparlhg  data. S t a n d a r d s
f o r  naming, d e f  lnlng, a n d  dctarmlr~lr~g  v a l u e s  f o r
t h e  d a t a .  e I ements  shout d be estab  I i  shed. E a c h
c o n t r i b u t i n g  l a b o r a t o r y  s h o u l d  b e  responsl  ble f o r
t h e  t e c h n i c a l  q u a l i t y  o f  i t s  d a t a . C:hec):s  f o r
c o r n p a t i b i  I i t y  a n d  c o m p l e t e n e s s  s h o u l d  b e  p e r f o r m e d
a t  a  c e n t r a l  l o c a t i o n . QuaI I t y  assurance  In
u p d a t i n g  a n d  m a n i p u l a t i n g  a  q u a l i t y  b a s e  s h o u l d  b e
p r o v i d e d  b y  t h e  s t a f f  a t  t h e  c e n t r a l  l o c a t i o n .  A
n u m b e r  o f  a c t i o n s  c o u l d  b e  t a k e n  t h a t  w o u l d
exped i  te  the  process I nc I ud I ngr

(1)

(Z)

(3)

(4)

(E)

Estab I  i  ah state I  eve I  NCSS da.tabase  s teer  I  n g
c o m m i t t e e s  w h i c h  c o u l d  provldo a  f o r u m  f o r
w o r k i n g  o u t  d e t a i l s  f o r  I n p u t  a n d  u s e .

Identify i n d i v i d u a l s  ( c o n t a c t  parson)  I n  e a c h
a g e n c y ,  institution,  e t c . ,  p a r t i c i p a t i n g  i n
t h e  NCSS r e s p o n s i b l e  f o r  s a i d  d a t a  p r o g r a m s
a . n d  a c t i v i t i e s .

P r o v i d e  i n c e n t i v e s  t o  u n i v e r s i t i e s ,  e . g . ,
m o n e y  f o r  a s s i s t a n t s h i p s  f o r  s p e c i f i c
p r o j e c t s  w h i c h  r e q u i r e  s t o r i n g  d a t a .

C:entral  ize, o n  o n e  h o s t  s y s t e m ,  e x i s t i n g  d a t a
b a s e s  f o r  I i nlr i ng and man i pu I at i n3 d a t a .

Eatabl ish a  t a s k  f o r c e  t o  p r o p o s e  a n d  d e f i n e
t h e  d a t a  b a s e .



I

(6) P r o v i d e  trair~iny  I n  d a t a b a s e  s y s t e m
management t o  NCSS p a t - t i c  ipants.

(7) Seize e v e r y  o p p o r t u n i t y  (conference0,
wnrkshaps, meetings)  t o  a d d r e s s  soi I d a t a
b a s e  I s s u e s  a n d
a c t i v i t i e s .

( E: ) U t i  I i z e  a d  h o c  t a s k  f o r c e s  compc~sed o f
m e m b e r s  w h o  h a v e  a  k e e n  u n d e r s t a n d i n g  o f  t h e
NCSS Program a n d  a r e  farni  I l a r  w i t h  major
k i n d s  *f h a r d w a r e  t o  p r o v i d e  g u i d a n c e  i n
establ ishlng the d a t a  tlaee.

D e s c r i b e  huw n o n - S C S  u s e r s  c*ul’d/can a c c e s s  t h e  S t a t e  s*i I
survey d a t a  b a s e .

F(.:  c D mm e n d at i a n :---

A c c e s s  t o  t h e  s t a t e  s*il s u r v e y  d a t a  b a s e  shuuld  be  pravided
thr*ugh t h e  s t a t e  soi I  s c i e n t i s t . A c c e s s  c o u l d  b e  d i r e c t  nr
b y  d i s k . T h e  d a t a b a s e  c o u l d  h e  r n a d e  a v a i l a b l e  tn
c o o p e r a t o r s  hy (1) p e r m i t t i n g  t h e m  d i r e c t  c o m p u t e r  a c c e s s  t o
FCK:AS e q u i p m e n t ; (2) t r a n s f e r  d a t a  tn c o m p a t i b l e  e q u i p m e n t .
(Scmc co*peratcIrs wi I I  p u r c h a s e  cumpat I ttl e e q u i p m e n t  so t h e y
Carl  a c c e s s  t o  t h e  databa6c.j Thl6  will alluw t r a n s f e r  elf
d a t a  rreely b e t w e e n  systems, a n d  (3) p r o v i d e  d a t a  i n  t h e
s t a n d a r d  f o r m a t  a n d  l e t  t h e  c o o p e r a t o r  r e f o r m a t  f o r  t h e i r
e q u i ~8 rn e n t . I n  a d d i t i o n , nor as a n  a l  tcrnatlve,  t h e  d a t a
c o u l d  be p r o v i d e d  to a vend*,-  ( u n i v e r s i t y  c o m p u t e r  c e n t e r )
t h a t  could s e e  c o p i e s  o f  t h e  f i l e s . R e g a r d l e s s  nf t h e
m e c h a n i s m  f o r  a c c e s s i n g , a  c*ncerned  e f f o r t  i s  n e e d e d  t o
inform  NC:SS  a n d  o t h e r  p o t e n t i a l  u s e r s  o f  t h e  d a t a  b a s e  ancl
i t s  ,entries. M o r e  i m p o r t a n t  i s  t h a t  access  m u s t  nat b e c o m e
a. ” hasse  I ” .
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A d d r e s s t h e  i m p o r t a n c e  of i n v o l v i n g  a n d  i n f o r m i n g  NC:SS
c o o p e r a t o r s  of d a t a  b a s e  d e v e l o p m e n t  e f f o r t s . Ident I f y  ways
t h a t  f o s t e r  e x c h a n g e  o f  informat  ion.

I t  i s  i m p e r a t i v e  t h a t  NCSS p a r t i c i p a n t s  are I n v o l v e d  i n  sdil
d a t a  base  a c t i v i t i e s . T h o s e  t h a t  “I eacl” m u s t  so I i c i t :
cooperatc0r  i nvcl  lvement, M a n y  c*operators are  wi  I I irig a n d
al-8  I e to contr  i tgute  5 i gn i  f  i  c a n t  I  y  t o  t h e  “ p r o g r a m ”  i f  3 iven

Shx_3..e_3  :
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the oppertun  i  t y . A  c o n c e r t e d  e f f o r t  m u s t  b e  m a d e  t o  c a p t u r e
a I I the expertise, capab i I i  ty  and cooper -a t  i  on  that  ex is ts
among the part i  c i  pants.

A  g o o d  b e g i n n i n g  w o u l d  b e  t o :

1 . Establ  ish P t a s k  f o r c e  composed  o f  r e p r e s e n t a t  Ive!cI of
NC:SS  participants (land o t h e r s )  t h a t  h a v e  soi I data
exprr i ence, responfiibi I Ities, a n d  needs,  a n d  c h a r g e  t h e m  t o :

E x p I o r e i n t e r age n c y n e two r I: i n g as me t h o d CO f
e x c h a n g e  d a t a  a n d  k n o w l e d g e .

c! I d e n t i f y  a n d  d e f i n e  c u r r e n t  d a t a  g a y s  a n d  d a t a b a s e
n e e d s .

0 E v a  I uate progress and’ suggest d i  ret t ion.

0 tieview  soil d a t a  d e f i n i t i o n s .

S e t  u p  a  telernall b u l l e t i n  d e a l i n g  w i t h  a l l  a s p e c t s  o f
so i Is databa6e6.

M a x i m i z e  u6e af reglonal (~011 survey w o r k  p l a n n i n g
c o n f e r e n c e  ar, a  f o r u m  f o r  datahaee  Is6ue6.

U p d a t e  M e m o r a n d u m  o f  Understanding  t o  a d d r e s s
cooper -a t  i  on  in  database deve I c~pment and dep I oyment,
a n d  ta a s s i g n  responsibi  I ities.

Cclmmunicate a  c o o p e r a t i v e  s p i r i t .

D e m o n s t r a t e  a  spirit o f  c o o p e r a t i o n  a n d  f  lnal ly;

C o o p e r a t e .
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COMMITTEE 2 REPURT

Landscape Analysis and Development
of Map Units

C:ha i rman - Bub Cuno i ngham

Pete Avers
Don Franzme ier
13oh  Grossman
Ro r, Ku c h I
Dave Lewis
Darwin Newtort
Gerald  Post
Crl in3 Gambel
Ellis Knox
G. D. Lernrno
James Stone
Neil Gtroesenreuther

It has been suggested that new kinds uf map units WI II he
important to irnprovo  the understandlng  of landscapes, the
5oiIs on the landscapes, and to enhance  pred ictiorrs  about
so i I / I a.ndscnpe  behavior . For example, consider the movement
of water frclrn  a hillcrest to a lc~wcr lying discharge area
and the water hudyet  of thi5 landscape behaving as an
integrated response unit. The comb  i nat  \ on of components and
(512s  of landscape being considered would vary from place to
place and rni3ht  even differ according to the behavior or
response being predicted. Clne of the simpler cases wnuld be
crop yield estirnates of fields that are themselves  landscape
units or segments thereof. The units would likely be
topc~sequertces of differing configurations that would involve
size, shape I and composition of constituent components and
anticipated  intcractlons  among thr cornponont  parts of a
designated unit. The concept is not new tout widespread
application in soil survey would br? a new~thrust  In
providing soil-related infurmatiun  to the pt?a~~lu  uf the U.S.

Imagine that instead of phases of series or assc~eiatinns
that the topnsoquenccs  of a region or survey area are to be
ttle map urlits. Then consider the definitions, starldarcls,
and guidelinoc  nr!uded  to conduct soil surveys based on such
units. It serrns that features that affect landscape
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hydra I qgy w o u l d  b e  i m p o r t a n t i n des i gn i ng and i nterprat  i ng
such u n i t s .

Assurnc  t h a t  the units  a t - e  conceived  at s c a l e s  o f  a b o u t
1:12000  a n d  t h a t  f o r  m a n y  o f  t h e  u p d a t e s  a t  s c a l e s  a b o u t
1  riZ4000 *here w o u l d  b e  a  n e e d  t o  deecr  I be h o w  t o  m a k e  t h e
u s e f u l  c o m b i n a t i o n s  t o  a c h i e v e  s a t i s f a c t o r y  InterpretatIona
o f  I a n d s c a p e  un I t b e h a v i o r .

T h e  pr i nc i p I es a n d  p r e c e p t s u s e d  i n  t h e  soi I  s u r v e y  t o
h a n d  I e p h a s e s  o f  s e r i e s  a n d  p h a s e s  o f  assoc i  a t  ions might
a l s o  a p p l y  t o  t h e s e  l a n d s c a p e  u n i t s  b u t  a  d i f f e r e n t  s e t  o f
g u i d e l i n e s  f o r  c o n s i s t e n t  u s e  a n d  d a t a  b a s e  d e v e l o p m e n t
w o u l d  b e  n e e d e d .

C:harge 1 - PI-ovi de examp I es of mu I k i p I e I a n d s c a p e  c o m p o n e n t
m a p  u n i t s  a n d  d i s c u s s  b r i e f l y  the r a t i o n a l e  f o r  s u c h  a
d e s i g n  o f  I a n d s c a p e  u n i t s . F o r  s o m e  o f  o u r  m e m b e r s  t h e
dracriptlon o f  d e t a i l e d  r e s e a r c h  plota or areaa  a r e
impc’rtant  a n d  w e  n e e d  t o  b e  a b l e  t o  u n d e r s t a n d  h o w  t o  u s e
thrsc units t o  a s s i s t  in interprctlng d i f f e r e n t  scaler, o f
c8bservat  i onsr

C:hat-ge 2 - Describe or discuss the hierarchy that might
exist  f o r  s u c h  l a n d s c a p e  u n i t s  a t  s c a l e s  f r o m  a b o u t  1:lOOOO
t o  p e t - h a p s  1:EOOOO. T h e  r e a s o n  i s  t h a t  w e  n e e d  t o
u n d e r s t a n d  t h e  p r o b l e m s  o f  c o r r e l a t i o n  t h a t  m u s t  bc
a d d r e s s e d  t o  h a n d l e  s u c h  u n i t s . H o w  a r e  t h e  compunents
d e f i n e d  s o  t h a t  c o n s i s t e n t  c o r r e l a t i o n  i s  p o s s i b l e  a n d  a
d a t a  b a s e  c a n  b e  d e v e l o p e d ?

C:harge  3  - I1 I  u s t r a t e  h o w  t h e  urli t s  m i g h t  b e  i n t e r p r e t e d  f o r
d i f fet-ent  p u r p o s e s . T h i s  w i  I  I  e n a b l e  o t h e r s  t o  bettet-
c o m ~0 r e h e n d w h o t he au d I e n c es m i g h t b o an d I n d I c ate E. o m e o f
ttle w a y s  irl w h i c h  t h e  I n f o r m a t i o n  c a n  b e  u s e d .

DISCUSSION

T h e  i n t r o d u c t  i o n  a n d  c h a r g e s  w e r e  s e n t  t o  e a c h  uf t h e
~omrnittee  m e m b e r s  w i t h  i n s t r u c t  i  ens t o  r e s p o n d  t o  t h e
Cornmlttee  C h a i r m a n  i n  t i m e  t o  p r e p a r e  this d o c u m e n t  t h a t  Is
b e i n g  u s e d  f o r  presentat i o n  a n d  r e v i e w  o f  this c o n c e p t  a n d
its a.pp I i cab i I i ty to so i I survey. D e s p i t e  t h e  v e r y  I  imited
t i m e  i n t e r v a l  a v a i l a b l e , t h e  r e s p o n s e  f r o m  m e m b e r s  w a s
exce I lent and I  w o u l d  I  i k e  t o  t h a n k  t h e  m e m b e r s  f o r  t h e i r
contr  i but i ens to what I be I i eve i 5 a n  e x t r e m e l y  i m p o r t a n t
c o n c e p t  f o r  t h e  c o n s i d e r a t i o n  o f  t h e  N a t  ional C:ooperat i v e
Cio i I Durvey.
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Enami nat; ion of  muI tl p I c l a n d s c a p e  c o m p o n e n t  miiF#  un I tai aa a
c o n c e p t  i n  soi I survey i m p l i e s  a  n e e d  f o r  d e f i n i t i o n . The
i n t r o d u c t i o n  p r o v i d e s  some d e s c r i p t i v e  informatlor~ b u t  d o e s
n o t  d e f i n e  our s u b j e c t . F r o m  m y  I n s p e c t  i o n  o f  t h e  r e s p o n s e s
f r o m  c o m m i t t e e  m e m b e r s  a n d  a  c a r e f u l  r e a d i n g  a n d  r e - r e a d i n g
o f  t h e  c h a r g e s , I  p r o p o s e  t h e  f o  I I owl ny d e f i n i t i o n  o f
m u l t i p l e  l a n d s c a p e  c o m p o n e n t  map u n i t s : A de I i neat i on
c o m p o s e d  o f  a r e a s  t h a t  s h a r e  a n i n t e r a c t  i  *n o r  a  p r o c e s s
b e c a u s e  o f  p r o x i m i t y  t o  e a c h  o t h e r . F u r t h e r  r e f  Inement6  t o
t h i s  d e f  i n i t i c n  a r e  I n v i t e d .

T h e  d e f  initlon asslate  in naming e x a m p l e s ,  a n d  e x a m p l e s
assisted I n  a r r i v i n g  a t  a  deflnltlon. N e w t o n  r e m i n d s  UQ
,that most map u n i t s  t h a t  a r e  a n  a55oc iat i o n ,  c o m p l e x  o r
u n d i f f e r e n t i a t e d  u n i t  h a v e  v a r y i n g  d e g r e e s  o f  l a n d s c a p e
c o m p o n e n t s , a n d  this 1% e v e n  t r u e  t o  a  l e s s e r  d e g r e e  f o t
consoc i at i uns. L e w i s points  out t h a t  v a r i o u s  l a n d f o r m s  s u c h
a s  s l o p e  s u m m i t ,  s h o u l d e r ,  backplope,  a n d  foottilope a r e
p l a c e d  i n  a  s i n g l e  m a p  u n i t  a n d  g i v e n  ._ “C” s l o p e
13 e 5 i g n at i P n . I n  a d d i t i o n , i ncot-porat  i ng t I  ope component
informatlun  with, f o r  e x a m p l e ,  d e p t h  t o  a  Ioess-ti IL c o n t a c t
w o u l d  f u r t h e r  i n c r e a s e  t h e  p r e c i s i o n  o f  m a k i n g  p r e d i c t i o n s
of so i  I b e h a v i o r , Euehl a l s o  c i t e s  e x a m p l e s  o f  s l o p e
cc~rnpc~nents  t h a t  a r e  m a p p e d  t o g e t h e r  i n  t h e  F a y e t t e  soi I
f o r m e d  i n  Ioess t h a t  i s  s e v e r a l  f e e t  t h i c k . M a p  u n i t s  b a s e d
ora t h e  s e p a r a t i o n  o f  t h e  s u m m i t ,  s h o u l d e r ,  backs1  o p e ,  6 I i de
s l o p e ,  h e a d  s l o p e ,  n o s e  s l o p e , a n d  f o o t s l o p e  p o s i t i o n s ,
a.1 t h o u g h  a l  I  a r e  n o w  m a p p e d  a s  F a y e t t e ,  w o u l d  b e  useful in
h e l p i n g  t o  p r e d i c t  soi l / l a n d s c a p e  b e h a v i o r . A n o t h e r  examp I e
given  by Kuehl  i s  t h e  t o p o s e q u e n c e  w h e n  6oil m a t e r i a l s
c h a n g e  a c r o s s  t h e  l a n d s c a p e  a s  Is t h e  c a s e  I n  I o w a  w i t h  t h e
c l a y e y  paleosols o u t c r o p p i n g  o n  t h e  s i d e  s l o p e s  i n  s o m e
a r e a s  w h e r e  t h e s e  a r e a s  a r e  w e t  a n d  s e e p y . Gamb  I e taut i ens
o u r  u s e  o f  t o p o s e q u e n c e s  w l  thout cons I  der ing t h e  s e v e r a l
a s p e c t s  o f  s h a p e ,  cornposit i o n , a n d  size o f  g e o m o r p h i c
surfa.ces  ir, t h e  t o p o e e q u e n c e  t h a t  a f f e c t  h y d r o l o g y . Ii I Ii
exwnple  i s  I n  t h e  M i s s o u r i  O z a r k s , w h e r e  a  t o p o s e q u e n c e  f r o m
a  ridge top’ t o  t h e  v a l  l e y  f  loot- c a n  c r o s s  a  s e q u e n c e  o f  f  iVP
g e o m o r p h i c  s u r f a c e s , a g e s  uf t h e s e  s u r f a c e s  r a n g e  f r o m  pre-
P l e i s t o c e n e  t o  H o l o c e n e . T h e r e  a r e  s u i  ter, o r  a s s o c i a t i o n s
of soi I s  r e l a t e d  t o  t h e s e  s u r f a c e s  o r  c o m b i n a t i o n s  o f  t h e m .
Surf  ic  i  a l  etrat i graphy s h o u l d  b e  c o n s i d e r e d  I n  t h e  i  rlternal
compooltlc~n  o f  t h e  t o p o s e q u e n c e  a n d  I to p a r t s . This w o u l d
c o n s i d e r  a l l u v i u m ,  col l u v i u m ,  p e d i s e d i r n e n t ,  g l a c i a l  d r i f t ,
a n d  v a l l e y  s i d e  a l l u v i u m .

A v e r s a n d  Str-osenreuther  b o t h  d i s c u s s  t h e  u s e  b y  t h e  Forest
S e r v i c e  o f  m u l t i p l e  l a n d s c a p e  COmpOnent  m a p  u n i t s . A v e r s
p r o v i d e d  a n  a r t i c l e  w r i t t e n  b y  R i c h a r d  0. Cline, S o i l
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C: 10 r r c I ,a t o r an d He r tl e r t D . H <a I d o r f , Reg I onal S o  I I SC I cnt I st
U S D A ,  F o r e s t  S e t - v i c e , Nor-thcrn Hey i  on cnt i t I e d  “ I n t e g r a t e d
I n v e n t o r y  D e s i g n  a n d  I n t e r p r e t a t i o n  f o r  N o r t h e r n  Fie3 i on
N a t  ional  F o r e s t s . ” Th i s d i scuss i on cmphas i  zee, that
i n t e g r a t e d  invcnturies  a r e  made f o r  uti I itarian lntcrprctlvc’
p u r p o s e s .  a n d  i  ncorporatc l a n d f o r m ,  3co logy,  vegctat  i  on  and
soi is cc~mponcnts  i n  m a p  u n i t s . A l  I  I n v e n t o r  its d o  n o t  h a v e
t h e  s a m e  o b j e c t  ive.6, n o r  a t - c  t h e y  c o n d u c t e d  u n d e r  t h e  s a m e
e n v i r o n m e n t a l  conditlc~ns. T h i s  i s  t h e  r e a s o n  t h a t
propert its o t h e r  t h a n  sol I6 are u s e d  t o  d c f  In@ m a p  u n i t s  I n
i ntegrated  inventor  i  es .

F i n a l l y ,  K n o x  s h a r e d  a  c o p y  o f  a  m a n u s c r i p t  p r e p a r e d  h y
C:har I es M. Dz,v i s, i n  M a r c h  1969 u n d e r  a  g r a n t  f r o m  t h e  U . S .
Army ent i 1; I cd “ A  S t u d y  o f  t h e  L a n d  T y p e ” . D a v i s  r e f e r e n c e s
h i s  own a n d  Vcntch’s work i n  M i c h i g a n  w i t h  t h e  N a t u r a l  L a n d
T y p e s  a s  w e l l  a s  t h e  t e r r a i n  c l a s s i f i c a t i o n  work o f  Beckett
a n d  W e b s t e r  o f  G r e a t  Br itian a n d  A u s t r a l  ia. H o w e v e r ,  Dav i s
w a s  m o s t  i m p r e s s e d  w i t h  t h e  wc~rl:  of Tobler,  a  g e o g r a p h e r , i n
t h e  a n a l y s i s  o f  a  “ d i g i t a l  ized” s u r f a c e s . T Q b I e r
a u t o m a t i c a l l y  classlficd s e g m e n t s  o f  t h e  l a n d s c a p e s  u s i n g
cc4rnFluter  techniques.

Examplea o f  m u l t i p l e  c o m p o n e n t  l a n d s c a p e  m a p  unltsr

Catenas
W a t e r s h e d s
CrOppE!d F i c I ds
S u r f i c i a l  G e o l o g y  Clas5es
Gemorpho lo3 i c Landforms
T o p o g r a p h i c  U n i t s  o f  S l o p e , Aspect, and/or-  E I  evat  ion
Present Map Unit De I  i  neat i ens

A s s o c i a t e d  w i t h  C h a r g e  1 In a d d i t i o n  t o  providin3  e x a m p l e s
c!f m u l t i p l e  c o m p o n e n t  l a n d s c a p e  m a p  u n i t s  i s  t h e  d e s i g n  o f
s u c h  u n i t s . Mclst c o n t r i b u t o r s  t o  t h e  c o m m i t t e e  a c k n o w l e d g e d
t h a t  ‘ t h e  d e s i g n  i s  h i g h l y  u s e  d e p e n d e n t . W h a t  a r c  t h e  ~5~s;)
Then , the d e s i g n  c r i t e r i a  c a n  be a p p r o a c h e d . O t h e r
c o n s i d e r a t i o n s  a r e  s c a l e  o f  i n v e s t i g a t i o n ,  t h e  a d e q u a c y
a n d / o r  t h e  i n t e n s i t y  o f  m a p  unl t d c s c r  ipt long, a n d  t h e
cons i  stency of scparat i on and def in i t i on. T h e  d e s i g n  o f  t h e
f o r e s t r y  l a n d s c a p e  u n i t s w e r e  h i g h l y  d e p e n d e n t  u p o n  t h e  use
a n d  t h e  r e s o u r c e s  a v a i l a b l e  t o  a s s i s t  i n  p l a n n i n g  a n d
m a n a g e m e n t  o f  t h e i r  f o r e s t s . A v e r s  p r o v i d e d  ccampl e s  o f  m a p
u n i t s u s e d  i n  t h e  N o r t h e r n  R e g i o n .



Charge .2 alludes, to the idea that multlple  landr~capc
component map units can be arranged in a hierarchy. Avers
points out that this may nclt be posblble. The choice of the
unit will determine whether such landmcape  unIta  can f Lt
into a t~roader  class of units. An example  that could fit
very well. would be the watershed unit. Slope tnposequences
of Fayette soils may not fit either a finer or coarser  map
unit very well. A~g a i n , it is the use of the information
that I5 30ing to control the scale, the economics, the base
map, and the-understanding of the variability expected.

Definition of carnponentri  relTuires an analysis of the un its
represented. In the present cunsociatic~ns,  this analys is 15
usually lacking. It is not likely that in the descript i o rl
or the mapping of more cc~rnplex map units will additiona I
efforts toe e,(pended  to obtain the necessary Information t 0
adequately define the composition of additional complexity.
The criteria for separation rleedo to be matched to the
anticipated vr stated use of the information. Two other
c 0 n c e F't. 5 are introduced in the narrative of Charge 2. They
are data base development and integrated responee  unlfs.
These are extremely  valuable concepts that the Nati6nal
Cooperative Soil Survey should understand and make every
effort at every opportunity  to recognize their importance.

The final charge deals with interpretations for various
"5C5. The implication is that if multiple comF~onent
landscape map units are developed, they could be used for a
variety of interpretations. The range of appl  icabi lity
would depend greatly  on the coincidence of the use criteria
and the criteria limits exercised  to separate the map units.
Interpretations,  nevertheless, are D n I y pert i n e rl t when a
r'roper  data base has taren established and perfurmance  and/or
tlehavlor data tan be collected, analyzed, and Interpreted.
The information data base is as lrnportant as the criteria
I  i r n i t s .

F'resent Inventory and Information Delivery

The National Cooperative  Soil Survey has aver the past 50
years developed the guidelines and pracedures  for making and
pubI ishin soi I survey information. These pracedure5  have
centered around the soil series concept and phase modifiers.
Map unit delineations are separated accordin to ranges
established for the series for classes traditionally
recoynized  for slope, surface rock fragment, and a few other
criteria. A soil characteristic In a series  definition
u5uaI ly has a range of valueo,  such as 20 to 33 irlche5  to

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



mottles. The slope syrnbolizatlon  includes a range of slope,
such as 3 to 8 percent. We are very familiar with these
definitions  and discuss where the limits should be and what

the terroinuiogy  shuuld  be to make sure that Fayette Is
properly separated from a compilation of characteristics for
any cothey-  s e r i e s . Rarely is the finite characteristic
defined or discussed. That is, what data have been
collected from a landscape that recurd ohserved  depth to
mottles fur a location. How many benchmark6 have been
established in a data set that can be manipulated to search
for the relatinnship  of a particular soil parameter and a
posltion  on the landscape representing  the total envlrnnrnent
of a sol I. Ser ie% and phases are narrow classes demigned  to
categorize the tremendous number  of variables that cnuld toe
associated with one spot on the landscape. Present
technology offerG the opportunity to stvre the original, to
retrieve, to analyze according 'to use determining criteria.
Although, Post indicates that series have bean very useful
and he sees them continuing to be of great value; I think
the series concept does not permit the delivery of s*il
survey information most needed by the environmental planners
and managers.

During the 1933 National Wnrk Planning Conference, scale and
quality of base rnaps (aerial photus)  were informally
discussed. The history of the 1816840  scale photography in
soil survey might lead one fr wonder if snll science Is
really a science. In addltlun  to scale, It is ap~~arent  to
users *f our infurrnation  that we have been too lenient in
the specifications  of the rnap base. How can we afford t*
spend vehicle and persan  time to collect field data and
scribe the results *n a non-rectified (dnes not match
recognized map standards) base map. The description of map
units as phases of serles in standard reports also lacks
that detail necessary to understand the components of the
mapunit  and the relationship t* other map units. Several
committee members stated that additional information or
illustrations of map unit composition would impruve  the
document now being pub1 ished. Finally, class determining
phases are used In developing  interpretations. C:riterta  for
use selected from various sources to determine the
suitability or limitations expected In the use of the
landscape. Thr criteria and the logic are exceeclin3Iy
difficult t* extra.ct frum the present repnrt.

As indicated in the preceding paragraph concernin$j  thl!
inventory techniques, outdated methods continue to be used
even though word processors, data bases, and computers are



tectlnoI~o~y  of the late lY60'5, note Davis'* enthusiasm for
computer processing of elevation data. Soi I survey reports
need cclntihual updatihg  but in their preseht format, the
procells  la very cootly  and difficult. The fIxed mcala caf
infor-mation  does not match the need for many of soil survey
ihformati,on  users. The distorted and mosaiced  base map'
user who ID searching for the multiple component landsrcape
map unit concept that is the subject  of this committee.

FUTURE NEEDS

The list might include the fc~llowlng~

Detter  descriptions of map units
Various scales
Integrated response unit6
Customized interpretation capabi  Iity
C:on5i5tent  soil survey data bases

The future must consider the need for input to models.
Orossmah  provided data frclrn  small  5cale studies that are
defining the variability of the environmerit  at the field
management scale. He feels these data are heeded in order
to atta.ck  rnultlple  component landscape rnap units. An age of
"Expert Systern8" is upon us. Can we design e>rpert  systems
that map c,olls?  Can ah expert system  retain all the
resource data that a field soil scientist uses in making  hir
decision  about the parameters Important to map delineations'?
Can we also define the logic or the model that was used to
r-each that determination? In the comrnehts  to me forrn
committee members, several illustrations as to
landscape/soil reIation6hips  were defined. When these
scientists are retired, will we have to re-discover these
relationehlps  again? The soil mapylng model at whatever
scale  with whatever data heeds to be documented. The
d isc.overy of these relationships does not appear In shy of
our dclcumehts. In addltlon  to a 8011 mapping model, there
are ahd will proliferate other models that require soils
lr~forroatioh. Management models  for controlling #oil
e I- o 5 i on , for estimating water quality and quantity, fot
predicting performahce  and behavior of multiple component
landscape map units.

Verification of model performance becomes extremely
important in developing the probabi I ity statements so i I
ihformation  users are dernartding. How rnahy random site
investigations have been documented so that any kind of
probability statement can,be  made concerning the variability
csf a characteristic of a delineation. These are data that
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today ’ .s
data a t
to a un

5oi I t-c

s*lI s c i e n t i s t s  uhould b e  c o l l e c t i n g . Cibservat  I on
p o i n t  l o c a t i o n s  r e p o r t i n g  s p e c i f i c  d e t a i  15 p e r t i n e n t
q u e  and ldent I f I e d  s e g m e n t  o f  t h e  I andscape. T h e
ated i n f o r m a t i o n  become e x t r e m e l y  i m p o r t a n t  f o r  t h a t..,sttc, 50 that t he  Carrel  at I o n  a r n o n g  IhteraCt i rig CompohehtS

c a n  b e  a,ddressed. S e v e r a l  c o r n r n i  ttee m e m b e r s  e x p r e s s e d  t h e i r
r a t h e r  u n s u c c e s s f u l  c o r r e l a t i o n  o f  m u l t i p l e  l a n d s c a p e
c amp o n e n t rn a p u n i t 5 . Add i t i onal understand i  hg of the
s p a t i a l  r e l a t i o n s h i p s  o f  soil c h a r a c t e r i s t i c s  t o  t h e  soil
r e l a t e d  p a r a m e t e r s  a l s o  a s s o c i a t e d  w i t h  t h a t  b i t  o f  t h e
l a n d s c a p e  r n u s t  be d e v e l o p e d  b e f o r e  a  m e a n i n g f u l  c o r r e l a t i o n
cart b e  accornpl  iahed.

SOIL RELATED INFORMATlON

Valid crlticlsmu o f  sol1 eurvsy i n c l u d e  t h e  s c a l e ,
d e f i n i t i o n  o f  u n i t s ,  b e n c h  mar):; d a t a ,  and o v e r a l l
i htegrat i on w i t h  o t h e r  n a t u r a l  r e s o u r c e  d a t a . E o i  I  r e l a t e d
informat ioh i 5 co I I ected a n d  r n a n a g e d  b y  v a r i o u s  agent i  es  and
o f f  i c e s . T h e  h y d r o l o g y ,  3eomoryhology,  t o p o g r a p h y ,
v e g e t a t i o n ,  g e o l o g y , c l  lmate  a r e  only a  f e w  o f  t h e  soi I
r e l a t e d  d a t a  s e t s  i m p o r t a n t  t o  soi I sc ient lbts. F u r t h e r ,
stream n e t w o r k s , w a t e r s h e d  boundar  i  es, rock un i  t  types, I and
use, l a n d  f o r m ,  e l e v a t i o n , a s p e c t ,  a n d  s l o p e  l i s t  o n l y  a  f e w
o f  t h e  r n o r e  s p e c i f i c  c a t e g o r i e s  o f  s o i l  r e l a t e d  d a t a .
S o u r c e s  o f  r e l a t e d  i n f o r m a t i o n  a r e  U.B.G.S. toc~ographic:
m a p s ,  s u r f i c i a l
r e m o t e l y  s e n s e d
c o o r d i n a t e s .

i m a g e r y ,  tab1 r e c o r d ;
g e o l o g y  m a p s ,  g e o l o g y  m a p s ,  l a n d  c o v e r  m a p s ,

, a n d  locstlori

S o i l  r e l a t e d  In
c o m p a t i b l e  w i t h
classes, Ijcales
techno I ogy the5

f orrnat I on, t h a t  is lnforrnatlori  t h a t  s h o u l d  b e
s o i l  s u r v e y  d a t a , i s  n u m e r o u s  a n d  i n  v a r i o u s

arid f orrns. Cibviouely,  i n  t o d a y ’ s
i d a t a  b a s e s  h e e d  t o  b e  rnahaged b y  c o m p u t e r .

D i g i t i z e d  d a t a  s e t s  c a n  b e  m a n a g e d  i n  a  S.I.S. ( G e o g r a p h i c
Inforrnat  i o n  S y s t e m ) . Mariy S t a t e s  a r e  h o t  i m p l  eroent ing t h e
cornprehenaive  GIS’s t o  s t o r e  a r i d  marlage n a t u r a l  r e s o u r c e
d a t a . Spec i a I  i  zed “ARC/INFO” or INTESHAF” s o f t w a r e  c a n
m a n a g e  d i g i t i z e d  t o p o g r a p h i c ,  cehsus, o w n e r s h i p  bouhdary,
hydro I ogy, a n d  l a n d  u s e  d a t a . Th i s 6of tware  can over  I  ay
maps or r e p r e s e n t a t  ioh o f  v a r i o u s  o t h e r  p a r a m e t e r s  o f  t h e
I andscape. T h e  s y s t e m s  car, a l s o  p r o v i d e  i n p u t  t o  c o m p l e x
m o d e l s ,  o r  use cprtlal statlstlc6  I n  t h e  a n a l y s i s  o f
l a n d s c a p e  i n f o r m a t i o n .

W h e r e  h a 6  t h i s  dlficuosion  l e d  u s ? T o  t o d a y ’ s  n e e d s  ahd
t e c h n 0 I o g y . W e  c a n n o t  cant i hue to col I ect  hatural r e s o u r c e
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data sgch as sui I* a n d  ignore t h e  o t h e r  n a t u r a l  resource’
d a t a  b a s e s  t h a t  a r e  b e i n g  cornpi l e d  a n d  used f r e q u e n t l y  i n
t h e  a s s e s s m e n t  a n d / o r  m a n a g e m e n t  o f  o u t -  env  1 ronment. The
q u e s t i o n  o r  c h a r g e  t h e n  d o e s  n o t  r e s i d e .  In w h e t h e r  o r  n o t  w e
c a n  de5ign  a n d  d e f i n e  m u l t i p l e  c o m p o n e n t  l a n d s c a p e  m a p
u n i t s , (which  w e  a r e  a l r e a d y  t r y i n g  t o  do)1 but h o w  d o  w e
f i t  o u r  soi I s u r v e y  d a t a  i n t o  d a t a  set6 o r  l a y e r s  t h a t  c a n
h e  ut I I i zed in Geograyh  i c Inf orrnat i  on Systems? T h  i 5 Gystem
t h e n  ktecornes  a n  e x t r e m e l y  u s e f u l  t o o  I In dcve I oplny w h a t e v e r
I:ind o f  u n i t s  a n d  rclntlon6hlp6  t h a t  c a n  b e  s e l e c t e d  w h e n
d a t a  set5 a r e  a v a i l a b l e . E a c h  s e g m e n t  o f  t h e  l a n d s c a p e  c a n
k~e daflned at  cielected  s c a l e  a n d  w i t h  a~ m a n y  pararnpterr  a 6
e x i s t . T h e  c l a s s  i f  icat i o n  p r o c e s s  t o  r e d u c e  t h e  q u a n t  I  t y  o f
d a t a  f o r  t h e  m i n d  t o  a66imi  la te  is n o w  u n n e c e s s a r y ,  f o r  n o w
w e  h a v e  d a t a  s e t s  t h a t  c a n  b e  d e f i n e d  f o r  e a c h  o f  t h e s e
s e g m e n t s ,  f o r  enarnple - e l e v a t i o n . T h e r e  i s  n o  n e e d  t o
g r o u p  elevation  v a l u e s  unt i I th’e u s e  triter ia h a 5  b e e n
d e t e r m i n e d , t h e n  t h e  i n t e r p r e t a t i o n  a n d  m a p  c a n  b e  p r o d u c e d
t h a t  m a t c h e s  t h e  u s e r ’ s  n e e d . T h i s  c o n c e p t  a n d  capab  i I i ty
b e c o m e s  extremely  p o w e r f u l  i n  d e t e r m i n i n g  c o m b i n a t i o n s  o f
t h e  e n v i r o n m e n t  o r  c o m p o n e n t s  o f  t h e  l a n d s c a p e  klecausc e a c h
aegrnent  c a n  h e  stored a n d  t r e a t e d  a 6  a  s e p a r a t e  e n t i t y . Its
r e l a t i o n s h i p  t o  i t s  neighbors  is a l s o  d e f i n e d  a s  i t  h a s  a
u n i q u e  locatlun. N o w  t h e  m o d e l s  c a n  b e  d e f  Ined t h a t  t r e a t
p r o c e s s e s  o r  InteractIons. I n p u t  t o  o t h e r  r e l a t e d
irlf ormat ion wi I  I kle c o n s i s t e n t  a n d  t h e  l o g i c  o f
i nterpretat  i ens and cr i ter I a  c a n  b e  a d e q u a t e l y  d e f  1 n e d  a n d
d e s c r i b e d .

Examples of GIS o u t p u t s  w e r e  d r a w n  f r o m  r e s e a r c h  being
c o n d u c t e d  u n d e r  t h e  s p o n s o r s h i p  o f  t h e  P e n n s y l v a n i a  a n d
L i g h t  C o m p a n y  w h o  a r e  s e a r c h i n g  f o r  a  soi I data I ayet
c o n s i s t e n t  w i t h  o t h e r  n a t u r a l  r e s o u r c e  d a t a  I  ayers p r e s e n t l y
i n  t h e i r  g e o g r a p h i c  i n f o r m a t i o n  s y s t e m . Th i 5 becomes on I y
o n e  e x a m p l e  o f  t h e  k i n d  o f  d a t a  t h a t  o t h e r  u s e r s  o f  t h e
geographic  i  nfurmat i on s y s t e r n  techno  logy a t - e  g o i n g  t o
demand. If t h e  N a t  lonal Coopcratlvo Elol I  S u r v e y  d o e 6  rlcot
r e c o g n i z e  t h e  Ir n e e d 6 o r  c h o o s e 6  n o t  t o  cha.nge t h e i r
i n f o r m a t i o n  del ivery t e c h n o l o g y ,  t h e n  t h e  u6ers  o f  s o l  I
i n f o r m a t i o n  w i  I  I  eeek o n l y  t h e  6 0 1  I  r e l a t e d  InformatIon a n d
c h o o s e  t o  m a k e  t h e i r  d e c i s i o n s  e n t i r e l y  b a s e d  o n  g e o l o g y ,
geornorpho  I ogy, t o p o g r a p h y ,  o r  o t h e r  d a t a  t h a t  f i t  i n t o  t h e i r
d a t a  tlase m a n a g e m e n t  system. T h e  NC:!36  h a s  t h e  oppot-tuni  t y
t o  a d o p t  t h i  6  n e w  technoloyy a n d  a s s i s t  i n  t h e  d e v e l o p m e n t
o f  m o r e  m e a n i n g f u l  a n d  valuatlle to/ 1% irlfor-mation. Iluc h
Information  h a s  n o t  b e e n  a v a  i  I  abl e In t h e  p a s t  becau6e o f
c o n s t r a i n t s  i m p o s e d  b y  t h e  h a r d  c o p y  m a p  a n d  t h e  inabi I i ty
t o  6 t o r e  t h e  va.st a m o u n t s  o f  o b s e r v a t i o n s  a n d  d a t a  g e n e r a t e d
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APPENDIX

Peter Avers:

This is jn response to charges for Cornroi ttee 2, Landscape
Analysis and Design of Map Units. Enclosed  are some
exarnp  I es from our Eastern Regiun Ecological Classification
System that respond, at least partly, to all three charges.
Alto enclosed Is a paper by Cline and Holdorf,  Integrated
Inventory Design and Interpretation fur Norther  Region
Natlunal  Forests. Examples  of map unlt descriptions  from
the Northern Region are also enclosed. I

tier-e are a few comments In relation ta the charges:

1. Rationale for multiple combonent  units. This has to be
dealt with fur each survey area in terms of the purpose for
which the inventory is being made. Tt : purpose arld stated
ob,iective  wi I I provide the basis for selecting coropc-nents
and properties of components that will be used fur map unit
design. The rationale for selected components and
properties should be discussed in the map unit description
or other appropriate place.

2. Describe a hierarchy. Depending on objectives, a
hierarchy rnay not be important. It may even be detrimental
if it drives map unit design away from the purpose of the
inverltory just to satisfy an artificial hierarchical
structure. Conceptually, a hierarchy involving land type
assnciatione,  ecological land types and ecological landtype
phases (in order of increasing detail) help6 in
cornrnur~lcatIr~g  the purpose design and use of the inventory.
It's important to curnrnunicate  to the user the link between
c 0mponents , properties and interpretations. Map scale
should be determined by inventory objectives.

.-,3 . C:orre latiun. Correlation for consistency,  lack of
duplication and efficiency, withln  a survey area for
integrated inventories  IYJ Important. Due to the vo.rlous
combinations 06 components and properties for various
purpose inventories, this may be a questionable task beyond
the survey area. C:autlon Is needed here to prevent setting
up a system that could drive map unit design. To meet
objectives, taconomic  c lasses of components should nut
constrain map unit design. Map unit design needs to be
driven locally based on the purpose and objectives of the
inventory.
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4. Ipterpretat  ions. Interpretat ions can bc made on
i rod i v i d u a l  comp*nents  or propert  i rs  or *n c o m b i n a t i o n s
thcrenf. -r h i 5 3 0 e s b a c k  t o  i n i t i a l  objectlves  of t h e
Inventury  a n d  s u b s e q u e n t  m a p  u n i t  d c s  Ig,n neccsoary  to makn
par t  i cui ar i nterpretat  i ens.

Dnn Fran2mi er:

I w i s h  t o  r e s p o n d  t o  the c h a r g e s  f o r  t h e  Sni I L a n d s c a p e
C o m m i t t e e  t h a t  y o u  o u t  I ined r e c e n t l y .

I  hul ieve t h a t  i t  I5 i m p o r t a n t  f o r  t h e  C:ooperative  Soi I
S u r v e y  t* h a v e  a  prosram  i n  w h i c h  i t  c r e a t e s  a  p r o d u c t  in
a d d i t i o n  t* s e r v i n g  o t h e r  p r o g r a m s . S t a t  i  n3 t h a t  i d e a
anuther w a y , w e  of t h e  S o l  I  S u r v e y  c a n  b e s t  s e r v e  t h e  puhl it
b y  w o r k i n g  tuward a  g o a l  o f  c r e a t i n g  a  n e w  k i n d  o f  i n v e n t o r y
r a t h e r  t h a n  by s p e n d i n g  a l l  of ‘our t i m e  on s e r v i c e
,Funct  inns. C:urrently t h e  e m p h a s i s  s e e m s  t o  b e  un s e r v i c e ,
rather  t h a n  pr*duc,ts, a s  e v i  dented toy t h e  phrase  Das i c  601 I
S e r v i c e s .

To tts  m*st  UGW~UI,  thla i n v e n t o r y  s h o u l d  toe f a i r l y  u n i f o r m
f r o m  *ne a r e a  to a n o t h e r . I bel i  e v e  t h a t  one o f  t h e  g r e a t
advarkages  o f  t h e  c u r r e n t  s u r v e y  Is t h a t  a  u s e r  of a  s u r v e y
i n  *rIc a r e a  c a n  q u i t e  readi l y  u s e  o n e  i n  a n o t h e r  a r e a  o f  t h e
cnuntry. More r e a l  i s t i c a l  l y , w e  m i g h t  n e e d  a  f e w  r a t h e r
s t a n d a r d  f o r m a t s  o f  I n v e n t o r i e s .

T h e s e  a r e  sume uther a s s u m p t i o n s  t~ehind t h e  prupvsal  t h a t
fo I I ows :

1. T h e  p r o p o s a l  a p p l  if?s rnalnly t o  a g r i c u l t u r a l  l a n d .

2 . The  n e w  clroduct  w i l l  s u p p l e m e n t .  not r e p l a c e .  exIstIn

ies; t h e
ies.

pub I i shed surbeys.

3 . C u r r e n t  Eiurveys  cmphas i r e  s o  I I pruf  I I e propert
n e w  p r o d u c t  shou  I J e m p h a s  i  2e s* i I I andscape  propert

4 . T h e  new i n v e n t o r y  s h o u l d  h e  m a d e  o n  rartograph
corret t  base maps.

5 . I t s  m a j o r  u s e  w i l l  be f a r  er*sion c o n t r o l .

ical l y

G , Ftecnrnrnendatiorls  f o r  l a n d  m a n a g e m e n t  p r a c t i c e s  w i  I I  be
m a d e  t h r o u g h  a n  e r o s i o n  pri?diction  m o d e l - - t h e  U n i v e r s a l  5oi I
L o s s  E q u a t  i  or, or its rep I acement.
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7 . Current: surveys provide little hell, for yrovldlng
i n f cl rriat  i on for the topography f ac tot- of the mode  I CL co f the
LISLE)  a

As I visualize the new inventor'y, the map units will be soi I
landscape units (SLUti), and the base maps wlli  be USU5
topographic maps at a scale of lrZ4,OOO. A tentative
definition of a SLU is an area relatively homogeneous in
landscape properties and soil properties that depend on the
stratigraphy of the soil parent materials. One SLU will be
separated from another, at a scale of 1:24,000,  where
landscape properties or soil-stratigraphic properties show a
rnawlrnurn  rate of change.

One of the Important characterlstlce  to be conveyed  through
the SLUs will be the topography factor of the erc*slon
prediction model (e.g., slope 'length of the USLE). This
could be represented as an attribute of the SLU, analogclus~
to properties of a 5011 series in precent  surveys, ur as
phase of the SLU, properties of a soil series in present
surveys, or as a phase of the SLU, analogous  to the degree
csf past erosion represented in current surveys. Met h n d 5 o f
determining and mapping this characteristic dn not exist
rl 0 w . They could be developed in conjunction with the
erosion  prediction models now being developed.

Otsvi ouzi ly, I do not have a clear picture of what the future
of the Soil Survey should be. These fairly  specific
suggestions  are being rnade in the hope that they will
stimulate thought and diccusclon  of what we should be doing
after the current  round of surveys  IIS completed.

Erling  Gamble:

This is in re5porlse to your letter of May 8, 1'387,
request in3 comments on the charges tu Committee 2 -
Lar!dscape  Analysis and Design of Map Units.

I have no suggestions that apply directly to the three
charges. I do have some comments and perhaps cautions about.
some of .the items in the introductory paragraphs. The first
paragraph discusseE water movement across a landscape and
the general water budget in terms of toposequence  units.
The variation0  of toposequences  in terms uf "size, shape,
and c om p o 5 i t I o n I' are seen as I rr\ ~1 cl r t ant . The second
Flat~.a.gr'aph  emphasizes the importance of "features that affect
landscape hydrology.'
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My impress ion, at the moment, is that the primary basis fur
designing these landscape units is to be the configuration
of the land surface. I think that there are other features
'that are of equal impnrtance. In my mind they are implicit
in the quoted and underlined phrases in the preceding
paragrapkl, but their significance is n*t fully recognized.

There are cjeverai  a5pecte  *f topotieqUer!Cett,  in term5 of
shape and comyoeitlon  and featurea  that, affect hydrology,
tha,t must be considered along with the ihapo of the land
surface per se. One consideration is how many geomorphic
surfaces does the topusequence  cross? Geomut-ph  ic surfaceaL
are mappable parts of a landscape that differ In age. The
probability is high that there are associated s*iI
differences.. In the Mlssourl  Ozarks, for example, a
toposequence from a ridge top t* tie valley fluor  can cro5s
a sequence of five geomorphic s'urfaces, ages of these
surfaces range from pre-Pleistocene to Hulucene. There aru
suites *r associations of soils  related to these surfaces or
cornbinatiuns  of them.

A second cunsideratlun  Is the internal cornpusltlun  of the
toposequence and its parts. E:y this I mean the character
and geometry of the various geologic units associated  wlth
the geomorphic surfaces and the local hedrucl:. I refer to
this a5 the surficial stratigraphy. Generally it includes
the materials overlying the bedrock, but sometimes  bedrock
is included if these materials are thin. Included would be
such things as alluvium, c*lIuvium,  pedisediment,  glacial
drift, valley side alluvium, and so forth.

The thickness, texture, bedshape,  gradient, and continuity
of these materials exert a strong influence on landscape
hydrology. Permeable materials may allow the movement of
water duwnslope  considerable distances. Impermeable beds
may ,restrict  movement or cause discharge of water in some
anomalous locatiun. The shape of a bed may c*nfine  water
rnuvernent  tu one particular part of a landscape. The
external shape  of the hill slope or toposequence  may not
provide  clues as to these important internal features that
affect the nvera.lI  hydrology of a site.

I think these are important considerations that should be
included in any attempt to design map units and analyze
landscapes in order to make interpretations of landscape
unit behavior. A proper understanding of landscape
hydrology will require more field investigation than we are
willing ta do at the FIresent. A hierarchy of landscape



classification or map urilts  hased ori extorrial form alohe
will not be adequate for the interpretations that will tie
demanded.

ISob  Grossman:

This is in reply to your letter of May 8, 19E17, corlcernihg
the activities of committee 2 oh landscape analysis ahd
desigrl  of map units.

I think that there is another kind of activity that should
toe considered in conjunction with the committee charges. I
have sketched this approach in ah enclosure. A pap e r i s
enclosed on the EPIC model which contains some earlier
thinking about the matter, arid I am also eric loslng some work
done that Illustrates other aspects of the statemerit.

The leader of the water erosion predlctlon  project (WEPF
model) effort Is scheduled to speak a? the conference. I
think that thls underscores my comments ori coordination with
WEPP.

I would like to suggest a supplementary approach to the
charge to the committee on landscape analysis arid deslgri  of
map units for the 1987 National Cooperative Work Planrting
Co ri f e r e n c e a The suggestion is to characterize for model
application what I would cal I landscape-management
demonstration areas. These would toe fields of pastures or
portions thereof that could be construed as representing a
soil management area having a repetitive ground surface
configuration. Information would ha collected at a spatial
intensity sufficient to execute major models lmportaht  to
NCSS for plarit  growth, eroslon,  deep water movement, arid the
like, which Involve transport of water over the landscape.
Certain models would be executed at the demonstration areas
and the results compiled for traihing  of SC:8 arid other
agerlcy  people, arid to demonstrate to the public.

As we would implement the application of models to
larldscape-management  demohstratlon  areas, ideas would evolve
for doing mapping at lower intensity iri a survey mode. The
set of landscape-management demonstration areas could be a
I:ihd of excqeriment  to sort out how to 8describe  landscapes ih
the future.
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The first  s t e p  w o u l d  b e  t o  e s t a b l  ibh setr, of l a n d s c a p e - -
m a n a g e m e n t  d e m o n s t r a t i o n  a r e a s  for a  v e r y  f e w  m a j o r  l a n d
r e s o u r c e  areas (MLRA’s). The demonstrat  I on areas would
t-ange  appruximately  frum [3 t o  20 a c r e s . E f f o r t  w o u l d  b e
c o n c e n t r a t e d  t o  o b t a i n  t h e  n e c e s s a r y  e l e v a t i o n a l  a n d  soi I
p r o p e r t y  ,i nfurmat i an fur cxccut i on of var i 0"s pr*cees  type
models that involve hydrology. I n p a t - t  5 n f  the Un i  ted
S t a t e s  w h e r e  f a r m i n g  p r e d o m i n a t e s , t h e s e  demunstrat  i o n  a r e a s
wou I d encompass f  I e I ds or pastures  or  s i,gn I f i cant port i on5
thrreuf. T h e y  w o u l d  b e  s e l e c t e d  t o  c o v e r  t h e  I m p o r t a n t
geornorph  i c subareas of 50 i I a5soc  i at i ens. For an average
corrlbult 801 I survey w l t h  eight s o l  I  a!acociatlon%,  oomethlng
I Ike 25 to EW landscape-management  a t -eas  may encompass most
o f  t h e  r e p e t i t i v e  p r e d i c t a b l e  k i n d s  o f  l a n d s c a p e s  a n d  sol Is
t h a t  w o u l d  b e  f o u n d  i n  t y p i f y i n g  p a r t s  o f  t h e  assoc  lat ions
af t h e  8oi I  s u r v e y . S o i l  s u r v e y s  w o u l d  b e  s e l e c t e d  t o  b e
r e p r e s e n t a t i v e  o f  t h e  d e f i n i n g  tioi I  a n d  l a n d s c a p e s  o f  m a j o r
l a n d  r e s o u r c e  areas  (MLRAs) a n d  ao c o u l d  b e  e x t e n d e d  t o
o t h e r  s o i l  s u r v e y s  a t  l e a s t  wlthin a  s t a t e .

Topn3raphic  c o n t r o l  n e c e s s a r y  t o  p r e d i c t  o v e r l a n d  w a t e r  f l o w
w o u l d  b e  suppl i  cd  by  SGS persunnc  I through s u r v e y i n g  i f
tupngraph  i c maps ale i nadequatc. We have p e r h a p s  5 , 0 0 0
pcopl c in SGS who m a k e  e l c v a t  ional m e a s u r e m e n t s  a 5  p a r t  of
thr!Ir regular work. According to a couple elf local dietrlct
conservationists, 3 or 4  p e o p l e  c a n  e s t a b l  i  sh a 100-foot
g r l d  o n  1 0  a c r e s  a n d  obtain t h e  e l e v a t i o n  InformatIon i n  3
t o  4  hours. T h e  t i m e  n e c e s s a r y  t o  m a k e  t h e  cornputat  Ions
p r e s e n t l y  w o u l d  b e  a b o u t  2  h o u r s , b u t  I  a s s u m e  t h i s  w o u l d  b e
m a r k e d l y  r e d u c e d  w i t h  c o m p u t e r  a v a i  labi I ity. F o r  t h e
a v e r a g e  cornbcl  t soi I survey, t h e  f i e l d  w o r k  t i m e  (not
including computations) wc~ulcl  range from 6 to 20 p e r s o n
w e e k s . T h e  d e m o n s t r a t i o n  a r e a s  s h o u l d  b e  a p p  I  /cable  to 15 t o
20 so i  I  survey areas. T h e  t i r n e  r e q u i r e d  f o r  t h e  1 0  a c r e s
w o u l d  b e  0 . 3  t o  4  p e r s o n  w e e k s  p e r -  d i s t r i c t  s t a f f  t o  w h i c h
t h e  demc~nstration  a r e a  w o u l d  b e  a p p l i c a b l e . R e l a t e d l y ,  the!
work  could be done at slack time.

W i t h  t h e  grid establ  ished,  soi I o b s e r v a t i o n s  a n d
measurements would be rnadc a8 appropriate and related to the
grid points. The areas c~ncc gridded  could be used to obtain
subsequent I nformat I  on through part I al regr i dd I ng as
nececsary  to build a Us@-dependerot,  temporal so/l p r o p e r t y
record. Our work enc lased in Gass C o u n t y ,  N e b r a s k a ,  i s
i I l u s t r a t i v e  of s u c h  a n  e f f o r t . Presently, we c c8mmon I y
encornpa5s  a wide dlverslty  elf taxunurnlc  concepts within the
naming 5oil5 of map units. A couple of grid atudi~es are
enclosed that I dld,while  In Missouri that i l lustrate t h e
taxonomic  complexity of consoc  I at Ion map units.



L:y the time the program was implemented, we would kric~w the
landscape iriformation  necessary fur the implerneritation  of
the water erosion predicticnn  model (WEPP). A first step
would be to apply WEPP and t,o an extent pos!~ibly  evaluate
it. We rnust link any future soil map design effort to thE!
heeds uf,WEPP because the SC6 will be rcspor~slble  for its
Implementation. Certaihly  the current uncertrlnty  Irr LB ur
USLE is a strong argument  to a v o i d  a  s i m i l a r  u n c e r t a i n t y  i n
WEFT. Perhaps the implementatiori  of WEPP would be the
strongest argument for the kind of demoristratiori  areas
described here.

Obviously, the program should be started where highly
erodible  cropland  is very common  and w h e r e  t h e  soi 16 of a
major research station are relevant. These landscape-
management dernonstratioh  areas would be places where
researchers on an interagency basis could  work, remote
sensing could be developed, etc. Additional ly, such
Inndscape-mnnagemcnt  unltr. would be excellent place6 to
t r a i rl p e 0 p I e , whether students or people who are oh the Job,
includlny  foreign  nationals.

Finally, in my view, this suygestion  Is more conservative
than the current charge to the committee. It would provide
a way to build the future oh the cohcrete  experience of
applying our ma.ior  predictive models. I think,
a,drninistrativcly, NC55 would obta  In more Ci nancial support
with such an argahic  link to major curreht  modeling  efforts.
For SCS, it would put the soil survey in a posture that
parallels and supplements the effort in the soil and water
group  of AF<S to place emphasis an a few hatiunally
appl icabte modeling efforts..

Jahh Hawleyr

This in response to your letter of May 8, 1987, cuncernlng
my participation on Natiorial Cooperative Soil Survey WOt"1:
Planning Conference Curnrnlttee  Z - LANDSCAPE ANALYSIS AND
DEVELOPMENT OF MAP UNITS. I am honored to be ihvited  tcl
serve on this. committee (after ten years absehce from the
Soil Survey fold), but I am too over-committed to accept any
hew ~~roJects. I am very sorry because this Is a very
worthwhile project, and I would ertjoy  working  with the
people I isted as prospective committee members.
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Ron Kueh I :

Thank you for asking me to serve or, committee two -
‘Landscape  Arlalysis  and Design of Nap U n i t s . The folIowiny
are my responses to the three charges fur the committee.

Charge 1' - There are a number of examples that could toe
given f o r  a r e a s  w i t h  u n i f o r m  5uiI m a t e r i a l s  i n  w h i c h
m u l t i p l e  l a n d s c a p e  c o m p o n e n t  m a p  u n i t s  w o u l d  h e  u s e f u l . F o r
e x a m p l e ,  s o i l s  s u c h  a6 Fayette.forrned  in Ioess t h a t  i s
s e v e r a l  f e e t  t h i c k . T h e s e  F a y e t t e  6oi Is a r e  mauoed o n
s u m m i t s ,  s h o u l d e r , a n d  b a c k s l o p e  p o s i t i o n s
h e a d  s I apes, nose s l o p e s  a n d  f o o t  s l o p e s .
yeneral  ly c o n v e x , b u t  t h e r e  a r e  s o m e  areas
81 ightly c o n c a v e  ulopes, t o o . A  diayram il
5 I opec I s  a t t a c h e d .

o f  s i d e  s l o p e s ,
T h e  slopes a r e
wi th  I  i  near  and

I ustrat i ng t h e s e

C:ertainly,  m a p  u n i t s  b a s e d  o n  t h e s e  d i f f e r e nt 0 I 0 Fl e
p o s i t i o n s  c o u l d  b e  v e r y  u s e f u l  i n  helpin t o  p r e d i c t
soi I / l a n d s c a p e  b e h a v i o r . T h e  w a t e r  m o v e m e n t  t h r o u g h  a  soi I
o n  a  s u m m i t  p r o b a b l y  Is d i f f e r e n t  t h a n  o n e  o n  a  backslope,
e v e n  t h o u g h  t h e  same sol I ser /es a r e  m a p p e d . We can do a
b e t t e r  job o f  d e s c r i b i n g  a n d  desi$nins l a n d s c a p e  u n i t s  b y
I oak I ng m o r e  a t  t o p o s e q u e n c e s ,

I n  s u m m a r y , w e  c a n  d o  a  b e t t e r  job d e s i g n i n g  map unl ta b y
g i v i n g  m o r e  c o n s i d e r a t i o n  t o  t o p o s e q u e n c e s .
h o w e v e r ,

This d o e s  n o t ,
make  *he soil serle6 a n y  Lena Importr4r~t.

Ciary Lemme:

C h a r g e  1  - M a n y  o f  t h e  e x i s t i n g  soi I may cornp lexes an d
a s s o c i a t i o n s  u s e d  i n  o u r  s t a t e  c o u l d  b e  c o n v e r t e d  t o
m u l t i p l e  l a n d s c a p e  c o m p o n e n t  m a p  u n i t s . T h e  m a p  unl t
c o m p o n e n t s  a r e  u s u a l l y  r e s t r i c t e d  t o  i n d i v i d u a l I andscape
p*5itlons. A m)re c o m p l e t e  d o c u m e n t a t i o n  o f  l a n d s c a p e
p o s i t  i o n  a n d  c o m p o s i t i o n  w o u l d  b e  n e c e s s a r y  t o  i m p l e m e n t  t h e
mu It i p I e I andscape  component map u n i t . I can see i t 5
utility at scales such a5 1:24,000  more that at scales such
a5 l:~O,CW~  because often these scale5 prevent the mapping
of many landscape component consoc  i at ions.

C h a r g e  2 - Scalco csf irlO,OOD may not l e n d  t h e m s e l v e s  to
m u l t i p l e  l a n d s c a p e  c o m p o n e n t  m a p  u n i t s  a s  wel I a.5 scales
s u c h  a5 l1!33,0WJ. T h e i r  ‘use a t  t h r  1  I 10,OCK~  seal e  may
r e s u l t  ir8 lo65 o f  detai I. T h e  m a p  unl ts s h o u l d  b e  n a m e d  I n
a  c o n s i s t e n t  m a n n e r  (such a 5  f r o m  s u m m i t  t o  footslope). The



order c;f series names in the map unit name should not be
based up*n extensiveness.

Charge 3 - Many interpretation table6 could be more easily
comprehended by the general public if the various landscape
corflpor~en~s occurred as a single map unit instead of several
consoc lations. The various landscape componenta could be
separately interpreted, plus an overall interpretation  of
the landscape. This approach could be used for
r~or~a.gricuIturaI  uses where an individual landuser  may be
interested only in a small portion of a:landscape. A better
understandlng of agricultural interpretations such as yield
or herbicide rates could be achieved  by the lay public If
they were expressed as they occur within the field (as a
landscape unit).

Davis Lewis:

I will be happy to serve on Committee 2 of the National
Cooperative Work Planning Conference. I hupe I can
positively contribute to the work of the Committee.

In addressing the charges of the Committee, I'm not certain
whether or not what I have In mind fits with the alms of the
Committee. It's not clear to me whether we're trying to
incorporate small landscape differences into an overall
larger unit, or if our aim is to recognize these and split
them out as man units. I’m inclined to want to recognize
sclrne rather subtle differences that are presently very often
incorporated into a 6lngls  map unit.

We have completed  studies showing that slope summit,
shoulder, backslope, and footslope as well as aspects of
these have a great deal to do wlth soil water recharge in
dryland  farming. Here the amount of available water in the
pedon  at planting time is often critical to yields. Very
often these slope components are placed In a elnglc  map unit
and given a "Cl'  slope designation. I think it would be
useful to break  these out so that from the solI map one
could get a clearer plctUre  of the lar~ldecape. I n  addltlon,
one planning to sample and establish a yield goal would have
a better idea of where his water 6~ppIies  are greater, hence
where his higher rates of fertilizer have the greatest
chance to provide a return reflective elf fertilize)
ap~ll  Ica.tion. In addition, It would also show where or, the
land5Cape  one has the least chance  for Wet basement.
Incorporating slope component  information with, for example,
depth to a Ioe~s - til I contact would f u r t h e r  i n c r e a s e  t h e
precision of making these kinds of predictions.
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bivch  aa, these could be made at any ~caI@,  but to be
useful, they should (I think)  be at least 4"/miIe ot-

lrlZ,OOO. I am not In favor of a shift to 1:%4,00C~  unless
~lt5 for a purpose relating  to the soils In the field,  rather
than cartographic convenience.

Conceivably, one could combine repeating patterns of these
slc~pe components into a single  unit, say at 1:5O,OOC~.  A
description of the unit could transfer the information
important to making Judgments about larger parcels of land.

Whatever we do with this, I am philosphlcally  strongly In
favor of more use of landscape/parent material recognitions
i n 0 ur map un i t 5 . I think we transfer experience more
effectively to colleagues and to map users In this way.

Darwin  Newton:

ChargE!  i -I In rcsponue  to your queotlon  of Chat-gs 1, most
map units that are an association, complex or
undifferentiated  unlt have varying degrees of landscape
components this Is even true to a lesser degree for
consociations. It is. my opinion that we as soil scientists
are the best people in the world at recognizing landscapes
and the behavior of sol16 on these landscapes, but we are
some of the worst at describing what we see and know when it
is put into a written map unit form. I have tried working
with party leaders in devoting a paragraph in a map unit to
just landscape configuration using block diagrams, drawing
cross  sections, etc., with varying degrees of success.

Your- mention of detailed research plots on multi-landscape
component map units Is note worthy. If a multlplo  landrcapr
component rnap unit Is used, It should be delscrlbed,  but at
the same time the user should be knowledgeable enough of the
design elf the map unit to know that for certain uees the
design and scale of the map unit may not be adequate for
specific use. Thi6 brings up the question of scale. One
scale will never 5uit everyone. In Tennessee, we are
mappins and publishing  at a 1:24,000  scale but at the same
time we are mapping the University of Tennessee's Research
Stations at a 1 to 400 foot scale. The maker of the map as
well as the user must recognize the limitations of the scale
the mappin made. I f i nd t h i 5 to be as much of a p b-o tl I em as
tiaving  an inadequate description of the map unit.
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I guess I have given enough on phi Iosophy  and should make a
recommendation on your Charge. It is my opinion we should
make a much better effort of describing landscapes in our
map un it5. If there IG more -than  one named component, we do
provide separate interpretations in out- tables. For unnamed
components, we might do a better job of identifying these
included areas in the map unit and note where to go into our
tables to obtain interpretations about these inclusions.

Charge 2 - The larger the scale the more precise we are
going to have to be about describing various landscape
components.. Correlation and data bases for Interpretations
can be handled if we do a good .lob of ldentlfylng  and
describing what is on the landscape.

C:harge  3 - To illustrate how units might be interpreted for
different purposes, we have to 'do a good job of identifying
components.

Fred Peterson:

I hope this will get to you in time ta be of some interest!
unexpectedly laborious field work intervened. Kather  than
answering the charges directly, I will suggest  concepts and
policies that, in my experience, need to be decided before
proceeding to such detailed, application-type  question5 as
the charge5 to CommIttee  2. Then, I cannot refrain from
closing  with a critique of the charges themselves.

Types OC Landscape-Soil Maps

In loose terms, two types of more-or-less general Kzed, land
resource maps that involve landscapes and soils are in use
in the western U.S. One might be called a geomorphic soil-
Iarldscape map; it is exemplified by the Order  3 or 4 soil
association maps being made for the ELM for range management
applicatlc~ns. Landforms--the tlasic element of any landscape
analysis--are used to identify the landscape po5ition  of
component sol  Is in soi I-association del ineations  and to
ldentlfy  (and choose) the landscape position of the
delineations themselves. To be widely useful, i.e., to be
protable, in computerese-jargon, the landform  concept3  that
thusly connect (ioil -locatIons  to Iand~capes  alust be defined
to be cornPa,tibIe  with geomorphic theories of landscape
evolution. This is a taxonomic  task, analogous to Soi I
1'ar:onomy's  development, rather than an immed i ate ly
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uti I it+rian
assoc i at i on
s u r v e y s  a r e

UT, I %5 have

t a s k . Some o f  t h e  v e r y  srna’l  I scale s o i l -
m a p s  t h a t  a c c o m p a n y  Order 3 and 4 ranseland
~eomorph i c so i I-I a n d s c a p e  m a p s  s i nce the i r  map

I andf or-m tloundar  I es.

T h e  soculld t y p e  might  be  cal led a geograph  I c  l a n d s c a p e - s o  i  I
map,  a n d  a p p e a r s  In m a n y  varlofies. N o t e  that t h e
‘I I andscape”  a n d “sui I” t e r m s  a r e  r e v e r s e d  i n  t h e  h y p h e n a t e d
a d j e c t i v e , a n d  t h a t  t h e  v a g u e  t e r m  “3eographlc”  Is u s e d .
A n y t h i n g  yues i n  g e o g r a p h y  b e c a u s e  g e o g r a p h y  i s  s o
frequehtly  c o n c e r n e d  w i t h  u t i  I  i t a r i a n ,  e c o n o m i c  s u b j e c t s .
t h e  h a l l m a r k  of t h i s  t y p e  is t h a t  t h e  map u n i t s  c o m m o n l y  a r e
i d i o s y n c r a t i c , i . e . ,  t h e i r  d e f i n i t i o n  Is p e c u l i a r  t o  t h e
i n d i v i d u a l  m a p  u n i t s  (which  n o t  u n c o m m o n l y  a r e  c o m p r i s e d  of
an i n d i v i d u a l , or v e r y  f e w  d e l i n e a t i o n s ) ,  t h e i r  g e o g r a p h i c
l o c a t i o n  i n  t h e  w o r l d , a n d  the i n t e n d e d  a u d i e n c e  f a r  t h e

map. SI cope p a t t e r n s  a n d  vegetdt  ion, i n c l u d i n g  c u l t i v a t e d
c r o p s ,  s t r o n g l y  e n t e r  into m a p  u n i t  d e f i n i t i o n . E,:arnp I es
a r e  t h e  M a j o r  L a n d  R e s o u r c e  A r e a s , t h e  s* I I -vegetat  I OCI mapo
of C a l i f o r n i a , a n d  so-Cal  led sol I  m a p s  a n d  t h e  L a n d  S y s t e m s
Irlventory M a p s  of t h e  F o r e s t  S e r v i c e . I n d e e d , many of o u r
own g e n e r a l i z e d , s o l  I - a s s o c i a t i o n  m a p s  t h a t  a c c o m p a n y  O r d e r
2  soi I  s u r v e y s  f r e q u e n t l y  f i t  t h i  5 geagraphi c  t y p e  s i n c e
t h e  I r so I I -assoc  I at i  on map un i ts are Id i usyncrat  i c enough
and b r e a k  on u t i  I itar ian c r i t e r i a  r a t h e r  t h a n  p u r e
l a n d f o r m s ! T h a t ’ s  n o t  necessari  ly toad.

A r g u m e n t  f o r  G e o g r a p h i c  Landscape-So i  I  Maps

T h e  common argument  fur  geoyraph i  c I andscape-so i  I  m a p s  I s
t h a t  t h e y  u s e f u l  ly o r g a n i z e ,  i n t e r p r e t ,  a n d  g e n e r a l  i z e
( s i m p l i f y )  a  d e t a i l e d  s o i l  m a p  s o  t h a t  a  non-sol I  s c i e n t i s t
c a n  i m m e d i a t e l y  a p p l y  t h e m . T h e s e  r e s u l t s  c a n  tie h a d ,  b u t
csne nutices  p i t f a l l s  a l o n g  t h e  w a y .

F o r  a d m i n i s t r a t o r s , u l t e r i o r  motives a r e 3

1 . Tt1a.t i f  a  n e w  m a p  i s  n e e d e d ,  t h e  mappins s h o u l d  te
c h e a p ,  b e c a u s e  m u c h  larger  a r e a s  a r e  c o v e r e d  o n  t h e  s a m e
size m a p  s h e e t , b e c a u s e  s o m e h o w  “ r e m o t e  s e n s i n g ”  cart be
s u b s t i t u t e d  f o r  f i e l d  s t u d y , and because entry-  I  eve  I
p e r s o n n e l  from a n y  r e l a t e d  f i e l d  c a n  b e  h i r e d .

2. T h e  p r o d u c t  s h o u l d  have a sood m a r k e t  b e c a u s e  anybody
f r o m  a n y  d i s c i p l i n e  s h o u l d  b e  a b l e  tu u s e  i t s  sirnpl if ied,
farni  I  iarly-named u n i t s . Products ro5uIting from such
miscunceptic~ns  are seldom worth the paper.



For pb~ent-  I a l  u s e r s  ( I n c  I u d  I rig ercper-  I enced 90 I I tc i erlt I st)
the t corm  o n de I u 5 i b n s are 1 ) that e ac h map un i t has s cs m e h b w
been d e s i g n e d  so its de I i neat i cans a r e  h o m o g e n e o u s  e n o u g h  t o
be m a n a g e d  a s  a  u n i t , a n d  2) t h a t  a n y  a n d  a l  I k i n d s  of
i n f o r m a t i o n  s h o u l d  b e  e x t r a c t a b l e  frbm t h e  m a p . T h e  f i r s t
p r o b l e m  vi I I tic a l a s t i n g  difflcultyj  g e n e r a l i z e d  maps,

I e g e n d s ,  a n d  r e p o r t s  m u s t  b e  s t r u c t u r e d  :tb f r e q u e n t l y  re-
a f f i r m  t h e  c o m p l e x  .nature of t h e i r  u n i t s . T h e  s e c o n d
o p t i m i s t  c o m m o n l y  f o u n d e r s  a l m o s t  a t  bnce b e c a u s e  t h e
i nf clrmat i bn c o n t e n t  o f  m o s t  geograyh  i c I  a n d s c a p e - s o  i  I maps
(i .e., repbrts) i s  a b y s m a l l y  l o w ; w e  n e e d  t o  b e  w i l l i n g  t o
w r i t e  a n d  p r i n t  rnuct~  l o n g e r , more d e t a i  l e d  r e p o r t s .

T h e r e  a r e  g r o u n d s  fur h o p e ,  h o w e v e r . I f  t h e  p l a n  Is t o
c o n v e r t  existing, O r d e r  2 and 3  soi I  m a p s  t o  geoaraphi c

I andecnye-sbl  I maps,  t h e n  one s t a r t s  with a  h  lgh I nformat I bn
c o n t e n t  t h a t  c a n  b e  t r a n s p o r t e d ’ . S e c o n d l y ,  t h e  v e r y
i d i o s y n c r a s y  bf t h e  m a p  units m e a n s  t h e y  a r e  d e f i n e d  a.d h o c
f o r  t h e  p a r t i c u l a r  a r e a  a n d  u s e ;  t h e  del ineat I bns a r e  a r e a s
t h a t  a l r e a d y  a r e  f a m i  I  i a r , or that shun can be f ami I I ar to
t h e  l o c a l  u s e r , IMap u n i t  n a m e s  alsb s h o u l d  b e  a d  h o c ,
fami  I  iar  words. I f  bne c a n  hook unto t h e  Inca1 reader-s
interest , b y  s t a r t i n g  w i t h  a  f a m i  I  iar, l a r g e  l a n d s c a p e  u n i t ,
p e r h a p s  one c o u l d  l e a d  t h e  r e a d e r  i n t o  a  prbgressively  more
d e t a i l e d  a n a l y s i s  o f  t h e  i n d i v i d u a l  m a p  u n i t . N o t e ,  th i s
k i n d  o f  indinsyncratic  u n i t  cannbt  b e  c o r r e l a t e d  t o  uthet
a r e a s ; i t  w i  I I be h a r d  e n o u g h  to h a v e  I t s  d e  I  ineat Ions
similar e n o u g h  t o  f o r m  a  m a p  unit.

Tf bne provisic~nally a c c e p t s  t h e s e  idcae, t h e n  t h e y  l e a d  t o
a  c o u p l e  o f  pbllcy  suggestional

I . We s h o u l d  c a r e f u l  ly d i s t i n g u i s h  g e o m o r p h i c  sol l-
I a.ndscape  m a p s  f r o m  gebgraph  i c I a n d s c a p e - s o  i  I  m a p s . The
l a t t e r , g e o g r a p h i c  t y p e  i s  t h e  bne t h i s  Cbmmittee i s  t a l k i n g
abbut m a k i n g ,  I  t h i n k .

T h e  h i e r a r c h i c a l  landform  c o n c e p t s  c r i t i c a l  f o r  m a k i n g
g e o m o r p h i c  t y p e  soi I-agsociatibn  m a p ,  als* e.re critlcal fnf
mak i ng geoyraph  i c type maps. W e  n e e d  t o  d e v e l o p
h i e r a r c h i c a l  landform classif ications f u r  a l  I  o f  ,the U . S . - -
we now have only g I  bssariee bf i n d i v i d u a l  geolbgical-
geomc8I*ph  Ic-gebgraph  Ic t e r m s  f o r  r n b e t  p a r t s  b f  t h e  Ll.B., WI t h
a ,few except I bns.

I I . W e  s h o u l d  not p l a n  t o  c o r r e l a t e  t h e  gcographlc
I andscapc-so  i I maps. I d i o s y n c r a t i c  m a p  u n i t s  a r e  b y
de,Tinitibn n o t  a m e n a b l e  t b  c b r r e l a t i b n . W e  cian war -k  for
qua, I i t y and f CL r  content s t a n d a r d s  a n d  f a m i  I  i a r  f o r m a t s .
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C h a r g e s  t o  C o m m i t t e e  2

C h a r g e  1  Exarnp I ea.8 Lln I t Des i an - A n  e x a m p l e  o f  a
h i e r a r c h i c a l  landform  c l a s s i f i c a t i o n  I/ f o r  i d e n t i f y i n g

l a n d f o r m s  o f  d i f f e r i n g  s c a l e  a n d  ilsc lusiveness  f o r  making
~ec~morpt~,i  c so i I-I andscape  r n a p s  a n d  a n  examp  I e o f  a
grograph  I c I andscape  s o  I I r n a p 2/ a n d  r e p o r t  a r e  attached.

T h e  landforrn  classification  h a s  I/ h a s  five categories,  t h e
c l a s s e s  o f  which a l  l o w  identlficatlon  o f  t h e  l a n d s c a p e
p I:, 5 i t i o r0 o f s 0 i I a r e a s  o f  s i z e s  v a r y i n g  f r o m  v e r y  I  arge
so i I -assoc i at I cart de I I n e a t  I ens t o  p h a s e s  o f  po l y p e d o n s .
Ot4viousIy, t h e  m o r e  g e n e r a l  landform  u n i t s  a l s o  c a n  he u s e d
t o  d e f i n e  s o i l  a s s o c i a t i o n s . I  h a v e  c o p i e d  o n l y  t h e
classlficatlon  table a n d  t h e  conslderable  n u m b e r  o f
i I lustrative  d i a g r a m s - - t h e  l a t t e r , i f  b y  n u m b e r  a l  on@, a r e
m e a n t  t o  e m p h a s i z e  t h e  n e e d  foe v i s u a l - d e f i n i t i o n  o f
I andf orms. W e  f o u n d  t h a t  f i e l d  soi I SC i e n t  ists w i  I I n o t
( c a n n o t ? )  u s e  w r i t t e n  d e f i n i t i o n s  o f  l a n d f o r m s .

T h e  “ L a n d  S y s t e m s  I n v e n t o r y ” f o r  t h e  B o i s e  N a t i o n a l  F o r e s t
is a good e x a m p l e  o f  a  geogruphlc  l a n d f o r m - s o l  Is m a p .  I t
t o o  u s e s  v i s u a l  d e f i n i t i o n s  o f  i t s  geographic  u n i t s ,  b o t h
l i n e  dlagrarns  a n d  o b l i q u e  a e r i a l  p h o t o s . T h e  a u t h o r s  n o t e
(Flag@ 3) t h a t  t h e  c l a s s e s  o f  t h e  f i r s t  t h r e e  o f  s e v e n
c a t e g o r i c a l  l e v e l s  “ d o  n o t  r e o c c u r , ”  i  .I?., t h e y  a r e
c o m p l e t e l y  idiosyncratic. I n d e e d , t h e  P r o v i n c e ,  Eiec’clon,
a n d  S u b s e c t i o n  c a t e g o r i e s  a p p e a r  t o  h a v e  been  I ifted f r o m
Fennernan, o r  some o t h e r  geographer,  w i t h o u t  r e f e r e n c e  and,
r n o r e  s e r i o u s l y , W I  thOUt  Cnmp  l e t e  er8oUgh descr  l pt i  o n  t0 be
u s e f u l  t o  t h e  r e a d e r  o f  t h l s  r e p o r t .

T h e  n e x t  t h r e e  m o r e  s p e c i f i c  c a t e g o r i e s ,  Landtype
A s s o c i a t i o n ,  L a n d t y p e , and Landtype  P h a s e  a r e  f a r n i  I i a r  t o  u s
a s  differingly  yeneral ized soi I  a s s o c i a t i o n s . I t h i n k the
Landtype Phase  is p r e t t y  c  lose t o  o n e  O f  o u r  consoc  iati O n

map u n i t s ,  b u t  w i t h  s o i l  ldentlfication  a t  t h e  F a m i l y  l e v e l .
-rhe I a s t , r n o s t  d e t a i  l e d  c a t e g o r y ,  t h e  S i t e ,  seems t o  be o u r
polypedon. De I  ineat i  ons of c l a s s e s  a t  a n y  of t h e s e  foul
c a t e g o r i c a l  l e v e l s  “ r e o c c u r , ” a c c o r d i n g  t o  t h e  a u t h o r s ,  b u t
a t  l e a s t  t h o s e  m a p  u n i t s  a t  t h e  Landtype  Assoc iat i  o n  a n d
Landtype  I evel s l o o k  t o  b e  q u l  t e  i d  I  osyncrat  i  c  f o r  t h e  m a p
a r e a . A n d  t h a t  i s  e x a c t l y  w h a t  1-s g o o d  a b o u t  t h i s  I :  ind o f
l a n d s c a p e  a n a l y s i s .

W h a t  i s  b a d  a b o u t  thi 6 p a r t i c u l a r  L a n d  S y s t e m s  I n v e n t o r y  i s
t h a t  i t  w a s u s e d  t o  d o  t h e  o r i g i n a l  m a p p i n g  jot,, a n d  t h e
s o l  I i d e n t i f  lcat Ions made  a t  t h e  Landtype  P h a s e  a n d  S i t e
l e v e l s  a r e n ’ t  v e r y  a c c u r a t e  ( p e r s o n a l  cornrnunications)  n o r
a r e  t h e y  cornp l e t e . B u t  n o t  t  0  w o r r y  ! H e r e  i s  e x a c t l y  w h e r e
correlatior~ i s  n e e d e d ,  c a n  b e  d o n e , and add i t i ona I so i I
ma. p p i n :l I n f o r ma t i on c an toe a d d e d  a t I ate r d a. t e 1 i n
s i t u a t i o n s  w h e r e  e x i s t i n g  O r d e r 2 soi I  s u r v e y s  a r e  he i ng



Char 3 e 2 - Correlatable  Iarbd4ica.p~ h i e r a r c h i e s . I tIcIF’@ 1:
have m a d e  a n  e f f e c t ,  i v e  ar3ument  t h a t  usab I e I andscape  urti t s
shoul d  n o t , i n d e e d  c a n n o t  b e  c o r r e l a t e d  o t h e r  t h a n  lncally
b e c a u s e  t h e y  are toy nature i d i asyncrat i c. Landforms, w h i c h
a r e  one e l e m e n t  of. e f f e c t i v e  l a n d s c a p e  ‘ a n a l y s i s ,  can be

d e f i n e s  s o  t h a t  t h e y  a r e  a p p l i e d  f a i r l y  c o n s i s t e n t l y  uvet
large r e g i o n s .

-__-_----_----~~~~~~~~~~~
,,/ P e t e r s o n ,  F. F. 1 9 8 1 .
P r o v i n c e  D e f i n e d  f o r  5oi I
Bul.  28.

Landforms of t h e  B a s i n  % Fiange
S u r v e y . N e v .  Agr. Exp. Sta. T e c h .

.?/ Wendt, O., R .  A .  Thompnon, and K. N .  LaF’Biun. 19x5  . Land
gycterns  Invsntory-- B o i s e  N a t i o n a l  f o r e s t ,  Idaho. U.S.
F o r e s t  S e r v i c e ,  Ogden, U t a h .

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

c::harge  .3 - I  i lustrate  I andscape  u n i t  i  nterpretat  I o n . The
c a r t  i s  b e f o r e  t h e  horse. W e  n e e d  t o  ldent i f y  a u d i e n c e s  w h o
m i g h t  he i n t e r e s t e d  i n  a  g e o g r a p h i c  landscape-soi Is m a p .

~Must o f  out- soi I survey users w a n t  ta k n o w  ahout  a  spec  i f  Ic
parce  I o f  l a n d , a n d  t h e  O r d e r  2 s u r v e y  s e r v e s  t h e m  wel I.
P o s s i b l e  a u d i e n c e s .  a t - e  t h o s e  w h o  a l r e a d y  h a v e  u s e d ,  o r  t r i e d
t o  u5e o u r  soi I assoc i  a t  i  on  map5: fores‘ters i n  t h e  F o r e s t
Service, r a n g e  m a n a g e r s  in t h e  D L M ,  p l a n n e r s  a t  atate a n d
county  I  eve  I .

D o  w e  r e a l l y  h a v e  a  n e w  J o b , o r  d o  w e  n e e d  t o  r e t h i n k  h o w  w e
h a v e  m a d e  clur so i I assoc iat I on maps a n d  h o w  mlaerat~ly
5ketchy t h n  d e s c r i p t i o n  o f  t h e  6011 aeeoclation  m a p  units
h a s  tseen? W e  m i g h t  m a k e  t h e s e  soi I  a s s o c i a t i o n  m a p s  mot-e
a t t r a c t i v e  by us Ing l a n d s c a p e  u n i t s  t o  o r g a n i z e  t h e m ,  a n d
t h u s  c a t c h  o n t o  s o m e t h i n g  f a m i  I  i a r , or s i rnp I e-sound i ng for
t h e  l o c a l  a u d i e n c e .

C:omments  of t h e  C h a r g e r ;

The a u t h o r s  o f  t h e  c h a r g e 5  t o  C o m m i t t e e  2  m a k e  a
5tatcment”.  . . t h e  p r i n c i p l e s  a n d  p r e c e p t s  u s e d  i n  t h e
soi I .  ..would a l s o  a p p l y  to...landsCape  u n i t s . . . ” E a r l i e r ,
i n  p a r a g r a p h  t w o  o f  E n c  Iosure 1 ,  t h e y  s a y  “ I m a g i n e  t h a t
Instead  af p h a s e s  o f  s e r i e s  o r  aasoc lat I o n s  t h e
t o p o s e q u e n c e s . .  . a r e  t o  b e  t h e  m a y  u n i t s . ” (Emphas  i 6 a d d e d .  )

Soil s e r i e s  a r e  tarconomlc  unlts u s e d  t o  I d e n t i f y  soi Is i n
t h e  d e l i n e a t i o n s  of m a p  units! m a p  u n i t s  a r e  i d e n t i f i c a t i o n 5
o f  g e o g r a p h i c  a r e a s  (de1 ineations)  in a  l a n d s c a p e . D i d  t h e
a u t h o r s  m e a n  ta say  soi I consoc i  a t  ions and sni I
assoc i at i ens? I n d e e d  w e  n e e d  to p a y  a t t e n t i o n  to our
p r i n c i p l e s a n d  p r e c e p t s .

G e r r y  P o s t :

T I-I i c, l e t t e r  is i n  r e s p o n s e  t o  t h e  C o m m i t t e e  2 c h a r g e s  of t h e
N a t i o n a l  C o o p e r a t i v e  Soi I  S u r v e y  W o r k  P l a n n i n g  C o n f e r e n c e
d e a l i n g  w i t h  land5cape  a n a l y s i s  a n d  d e s i g n  o f  m a p  u n i t s .

I bel ieve t h e  i :  i n d  o f  m a p p i n g  u n i t e  b e i n g  s u g g e s t e d  w i  I  I
a p p l y  t o  r e l a t i v e l y  s m a l l ,  u n i q u e  a r e a s ;  a n d ,  i n  r n o s t  c a s e s ,
n o t  e v e n  t o  a n  e n t i r e  s u r v e y  a r e a . Thus ,  y o u  w o u l d  l i k e l y
h a v e  n e e d  f o r  s e v e r a l  d i f f e r e n t  k i n d s  o f  m a p p i n g  u n i t s  i n  a
survey a r e a  w i t h  t h e  same  t a x o n o m i c  unlt5, but o c c u r r i n g
d i f f e r e n t  e n o u g h  t h a t  a  n e w  u n i t  w o u l d  b e  n e e d e d . T h u s ,
there wi I  I  be a lap-ge  prc8I i f e r a t i o n  o f  m a p p i n g  u n i t s .

I
I



ti

he 5. I a.r’ g e on 3 o I r, 3 need  f n r t he stand a r d s IO I I s u l< ve y a. s
curreritly  beirlg c o m p l e t e d . I only s e e  c o n f u s i o n  i f  a t  t h i s

I ate  date a s I gn I f icant change is made to a who I e new
apprclach  to the d e s i g n  o f  m a p  urii t s .

M y  s u g g e s t i o n  is t h a t  t h i s supp  I srnenta I mapp I rig b e  t r e a t e d
t h e  same a s  a  soi I p o t e n t i a l  s t u d y  a r i d  t h a t  s i m i  l a r
guide1 ines b e  f o l l o w e d  a s pub I i  s h e d  i n  t h e  Ne.t i carlal Sn i Is
liandboc~k  f o r  s o  i  I potent i a I r a t  I r13c. T h i s  w o u l d  a l l o w  V e r y
n a, r r 0 w , u ri i q UC d e 5 i g n Q f t h e  map u rl i t s f r cam t h e s t and p o i ri t
ctf l a n d s c a p e  a n a l y s i s  f o r  a  p a r t i c u l a r  s u r v e y  t o s a t i s f y  an
ox i  s t ing need.

Ne i  I Stroensenrcuther:

The  U . S .  F o r e s t  ServIceis  Ecologlra
i s  a  p r i m e  e x a m p l e  o f  a  classlflcat

,I 2lassificat
I on s y s t e m  u s

I On system
I n3

I andscac~e  LIT, I ts. I n  o r d e r  t o  provide ari e f f e c t i v e  m e a n s  o f
d e t e r m i n i n g  f o r e s t  l a n d  capabl I  I ty  and to  pr@dlCt r e s o u r c e
r e s p o n s e  t o  m a n a g e m e n t  a c t i v i t i e s  a t  F o r e s t  l e v e l  p l a n n i n g ,
m a n a g e m e n t  a r e a  a n d  p r o j e c t  leve I s, t h e  U . S .  F u r e s t  S e r v i c e
h a s  d e v e l o p e d  a n d  i s  a p p l y i n g  a n  E c o l o g i c a l  C l a s s i f i c a t i o n
S y s t e m .

A  n a t i o n a l  E c o l o g i c a l  L a n d  C l a s s i f i c a t i o n  CECS) s y s t e m  w a s
d e v e l o p e d  by Driscoll, e t  a l . (1%34). T h e  F o r e s t  S e r v i c e ’ s
Resea.rch  a n d  L a n d  U s e  P l a n n i n g  s e c t i o n ,  d e v e l o p e d  t h e  s y s t e m
w i t h  i n p u t  a n d  r e v i e w  f r o m  rnernbers of t h e  1 9 7 8  I n t e r a g e n c y
A g r e e m e n t  r e l a t e d  to Class I f  i  cat  i  on and Inventor ies  of
N a t u r a l  R e s o u r c e s . M e m b e r s  o f  t h e  r e v i e w  t e a m  w e r e
n f f  I I iated wi th  ,the B u r e a u  o f  L a n d  M a n a g e m e n t ,  U . S .  F o r e s t
S e r v i c e , F i s h  a n d  W i l d l i f e  S e r v i c e  a n d  the S o i l  C:onservatlori
S e r v i c e .

T h e  EC:S,  a s  u s e d  by t h e  F o r e s t  S e r v i c e  i n  M i c h i g a n ,  h a s  f o u r
c o m c’ * r, e r, t s : l a n d f o r m ,  soi Is, vegetation,  a n d  a q u a t i c . The
landform  c o m p o n e n t  c o n s i s t s  of a glacial s u r f a c e  formatic~n
s u c h  a s  t e r m i n a l  m o r a i n e ,  g r o u n d  m o r a i n e ,  esker, drum1 i n ,
tfedrock c o n t r o l  l e d  g r o u n d  m o r a i n e ,  I c e  c o n t a c t  outwash,  e t c .
T h e  soi I coinponent  i s  b a s e d  on S o l  I  T a x o n o m y  a s  a(:~pI ied b y
tlhe Nat i  tonal Cdoc~erat ive  So i  I  Survey. T h e  v e g e t a t i o n
c o m p o n e n t  i s  a.dapted frorn a Urii t e d  N a t i o n ’ s  E d u c a t i o n ,
S c i e n t i f i c I a n d  C u l t u r a l  O r g a n i z a t i o n  (UNESC:rJ)  s y s t e m  w h i c h
i s  r e c o g n i z e d  w o r l d - w i d e . T h e  squat  i c cornpc~nent  p r e s e n t  I  y
u s e s  t h e  U . S . Fish a n d  W i l d l i f e  W e t l a n d  and D e e p  W a t e r
t-lnt~itat  C l a s s i f i c a t i o n ,  C o w a r d i n ,  e t  a.1. (lP7Y).
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Thr?  sytitem  i s  hiet-archlcal I n de s I y n w i t h the top I t! ve!  I ,
w h i c h  is u s e d  f o r  f o r e s t  l e v e l  p l a n n i n g ,  beiny t h e  Landtype
Asssoc i  at ion (LTA) . LTAs a r e  u s e d  t o  ar0,alyze large un I ts of
l a n d  for t h e  l o n g - t e r m  a l l o c a t i o n  uf f u n d s  based on
s c h e d u l e d  a c t i v i t i e s ,  c o s t s  a n d  y i e l d s . The next I evel,
w h i c h  i s  u s e d  f o r  m a n a g e m e n t  l e v e l  pIannin3 i s  t h e
E c o l o g i c a l  Landtype  U n i t  (ELT). ELTs p r o v i d e  capa.bi I i  ty
i rl f I:# Y m a t i u n f or d e t e r m i n i rl 3 r cn a cl c co r r i d or s , g e n e t- a I

5 i te/spec i es re I o.t i c~rtsti  i ~05, t h e i r  s p a t i a l  a r r a n g e m e n t ,
w i  Idl i f e  o p p o r t u n i t i e s ,  e t c . T h e  I  west leve  I, u s e d  fat
p r o j e c t  l e v e l  p l a n n i n g  a n d  s i t e  s p e c i f i c  a l t e r n a t i v e
lpract i c e s , i s  t h e  E c o l o g i c a l  Landtype  F’hase (ELTP).

C:owardin,  L .  M . ,  V .  C:arter, F. C : .  Golet and E .  T .  LaHoe.
it,7y. C:lassif icat Ion elf w e t l a n d s  n n d  deep w a t e r  ha,bltatPi ccf
t h e  Llrli t e d  S t a t e s . f  I ah and WI I d I I f R Bervl  ce F~WL3/OIX+7’?/~~lI
USDI, Washington,  D.C.

I)riscol, R. S., D. L.. Met-kel, D .  L .  Radloff,  I). I?. Cinydet-,
J . Ei . Ha3 i hat-a. I.984 Art E!cological  L a n d  Classificatinn
Frarnewor-k f a r  the U n i t e d  S t a t e s ,  M i s c .  F’ub. No. 1 4 3 9 ,  UXIA,
Forest S e t - v i c e ,  S u p t .  of Dot. 56 p p .

C:har3e z - C u r - r e l a t i o n  P r o b l e m s . D u e  t o  t h e  h i e r a r c h i c a l
der; i gn of the  c I ash i f /cat I on s y s t e m ,  corre I at i on prob I e m s
t e II d t cl i rl c r e as e . Cjimi l a r  ELTPs e x i s t  w i t h i n  d i f f e r e n t
L.TAs. B e c a u s e  the major s e p a r a t i o n  was m a d e  a t  t h e  L T A
l e v e l , t h e  advisabl I Ity of curnblnatlons  a t  t h e  E L T P  l e v e l  18
quest i c8nab I e.

A t t a c h e d  a r e  !jomc f i e l d  note6 form a  r e c e n t  correlntiorn,  a .
rna~~p i ng I egend  arld c I ass if i cat i on of the Taxorlomi c  U n  i t s ; .
T h e i r  a t t a c h m e n t s  p o i n t  out some nf t h e  cnrr-ol at i on
p t- 0 t8 I cm s .



C: h ii i r ma n : D i c k  Rust_ . .._.... ._......._.,.  __

E cl C; i 0 I k CI s z Herb  Hudd I e~t:car.~
J i m  C:ulver K e i t h  H u f f r n a n
Gnrdon D e c k e r Mickey Hansom
R 0 Id 1.1 a r r, e r

I NTRClDCIC:T  I ON:_L.._... --___-

P r o b a b l y  no d e v e l o p m e n t  I n  r e c e n t  yearo  h a s  c h a n g e d  o u t ’
p e r c e p ,t i Q n n f i n f co r m a t i cl n d e I i v’e  r y a 5 mu c h a 5 t he c o m ~1 u t e t-
with i tc, m o d e m , w o r d  p r o c e s s i n g  a n d  g r a p h i c s  capabi I it /es,
ava i \ ah I e in v a r  I ou5 I eve 1 s of soph  I bt I c?rt i on.

T h e r e f o r e  i t  i s  appropr  l a t e  t h a t  w e  c o n s i d e r  w h e t h e r -  our
‘ p a c k a g e ’ o f  i n f o r m a t i o n , w h i c h  w e  c a l  I the  soi I  s u r v e y
rep0r.t  i s  a  ‘ p a c k a g e ’  t h a t  should  be ‘ r e p a c k a g e d ’  f o r
d e l i v e r y  t o  a n  e v e r  w i d e n i n g  a u d i e n c e  o f  u s e r s .

One c a n n o t  c o n s i d e r  t h e  ‘packa3in9’ or ‘repackagin9’ w i t h o u t
I50 bea I 5 u c on 5 i de r i n 9 how o t- whet h e r t h e c on t en t s m i 9 h t a

r e v i s e d ,  r e d u c e d ,  o r  e x p a n d e d .

‘r h c f- e i 5 a p e r c e p t i 0 n - b a c k e d  by some s u r v e y s  - tha
soi I csurvey  r e p o r t  has toeen general  ly r e c e i v e d  w i t h
confidence  (since 1YO7) i n  i t s  c o n t e n t s  IncIudin$
cc~n?;iderable ret iabi I Ity i n  t h e  d a t a  i n c l u d e d . I3 u ,t ,

t t h e

t h e r e
i s  al so a strong  p e r c e p t  i o n  t h a t  w e  h a v e  nc4 don@ a 9ood jot1

40 f ‘ m a r k e t  in9’ t h e  p r e s e n t  p;-oduct.

So if W C  a r e  t o  ‘ r e p a c k a g e ’  our p r o d u c t , i n c 0 t- p 0 r at e
revisicsns,  a d d i t i o n s ,  etc,. o f  w h a t  s h o u l d  t h e s e  c o n s i s t ’ ?
Ttlere  w e r e  4  char9es  su93ested  by t h e  s t e e r  i n 9  comlnittee
w h i c h  d i r e c t l y  o r  t a n g e n t i a l  ly a p p r o a c h  t h e  q u e s t i o n .

C:hal-ge  1 :

I n d i c a t e  majot i nterpretat i  c8n n e e d s - a n d  d a t a  n e e d s  - f o r
t h e  n e x t  10 y e a r s .

Ikithout a  p a r t i c u l a r  p r i o r i t y  t h e  f o l l o w i n g  were suggected
an d 9 c n t! t- a I I y a c c: e p t e d I

a . L a n d  d i s p o s a l  o f  w a s t e s ,  h a z a r d o u s  a n d  ncan-hazardous
w h i c h  i n c l u d e s  predictirl9  t h e  f a t e  o f  wastes i n  v a r i o u s
soi I!? a n d  i d e n t i f y i n g  t h e  r e l e v a n t  soi I properties.
Some state  5  fee  I  t  h i  I i  need more than 0 the r 5 , taut a I I
I.~ave i,t.

I
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tr . Mo’re prec is i  o n  i n  e v a l u a t i n g  t h e  so i  I  r e s p o n s e  t o  a
v a r i e t y  o f  factcrrsn

1. T h e  a p p l i c a t i o n  o f  agri-chemii’als. Th e i r
r e t e n t i o n . M o v e m e n t  i n  t h e  soi I. E s p e c i a l l y
m o v e m e n t  t o  groundwater  s u p p l y . ( M a n y  r e s e a r c h
do I I ars air-e g o i n g  t o  t h i s  e f f o r t ) .

2: . T o  ti I lage s y s t e m s . W h a t  a r e  t h e  t e m p o r a l  c h a n g e s
eeyec ial ly in 5oi I s u r f a c e  p h e n o m e n a ?

21 . To predIctIons d e r l v e d  from t h e  USLE, a n d  e v e n
m o r e , the W i n d  E r o s i o n  E q u a t i o n . M o s t  f a c t o r s  -
K, L, R, - a r e  f o u n d  w a n t i n g  tespecially  w h e n
o n e  d o e s  a  s e n s i t i v e  analvsls on them).
Defens i b I e quant i f  i  cat ion needed.

c . Urban  and eng I neer I ng u s e s . E v e n  t h o u g h  w e  a p p e a r  t o
h a v e  a  l o t  o f  t h e s e  i n  t h e c u r - r e n t  r e p o r t  f o r m a t ,  f u t u r e
n e e d s  s e e m  t o  d i c t a t e  m o r e - w i t h  q u a n t i f i c a t i o n . IJ r b a n
e r o s i o n  i s  a  c o n d i t i o n  whit h  m a n y  s t a t e s  a r e  a d d r e s s i n g .

d . Emphas i ze deve I opment
p o t e n t i a l  9 ( p e r h a p s  b e t t e r

o f  soi I p o t e n t i a l s . Soi I
d e s c r i b e d  a s  r e l e v a n t ,  l o c a l

( s t a t e )  considerations - e c o n o m i c ,  p h y s i c a l ,  l e g a l ,  e t c .  I n
o u r  r e c e n t  p a s t  t h e  e c o n o m i c  a n a l y s i s  h a o  n o t  b e e n
emphas  i zed . With L E S A  w e  a r e  glvlng I t  e m p h a s i s .

e . M o r e  c h a r a c t e r i z a t i o n  d a t a  Is n e e d e d  f o r  t h e  a b o v e .
(One c o r r e s p o n d e n t  ea i d - o u r  sta.te  i s  m a p p e d  a n d  w e  h a v e
ctlaracterization  d a t a  o n  less t h a n  5 p e r c e n t  o f  o u r  s e r i e s ) .

reernent  th~xt w e  m a i n t a i n  - a n d
f techn  i ca,I da ta  (no m i n i m u m  c a n

a r r a y  o f i n t e r p r e t a t  i o n s  c a n  b e

T h e r e  is - we be I ieve - ag
u p d a t e  - a  b a s i c  c a t a l o g  0
b e  d e f i n e d )  f r o m  w h i c h  t h e
d e r i v e d .

C h a r g e  2 :

Fresalve t h e  questlon o f  na.tional  v s .
s o  i  I ir~terpretatior~s.

l o c a l  guide1 ines f o r

A  rleed f o r  n a t i o n a l  g u i d e l i n e s  c l e a r l y  existe,  b u t  we. h a v e
h a d  p r o b l e m s  w h e r e  t h e s e  g u i d e l i n e s  a p p a r e n t l y ,  o r  i n  f a c t ,
d o  c o n f l i c t  w i t h  l o c a l  r e g u l a t i o n s . Thi a h a s  b e e n  e v i d e n t
i n  a  n u m b e r  o f  p l a c e s

The recommendat ion i  5
thcr;e i nterpretat  i ens
“ L o c a l  q u e s t  ion5 m u s t

in the Septic f i e 1 Cl r e c o m m e n d a t  i  ens.

t h a t  w e  e n c o u r a g e  t h e  d e v e l o p m e n t  o f
( s o i l  p o t e n t i a l s ? )  o n  t h e  l o c a l  b a s i s .
b e  a n s w e r e d  b y  l o c a l  peep le”.

Clur- u s e  o f  s I i ght-,moderate-severe  I irn I tat i on5 h a s  b e e n  a
c o n v e r, i e n t , use,ful  m e a n s  elf communicat iccn. I f  w e  cant inue
t, 8:~  u 5 f i t , w e  s h o u l d  5pec  i f y  t o  the user t h e  c r i t e r i a  b y



C:tlarge  3:

l4ha.t  are the training needs of the futuke -" for new
irlterpre~tatluns  0, developrr,ent  of new databasea  (arId as
might r-elate to new packaging, delivery).

a. Can we praject  trends - needs - for- the next 10 years
in way5 that will better identify training needs?

t, . C:Iearly, without training and ecperience,  technology
n.ppl  i rat Ian, a.nd transfer will 1~ dlf:icult. We must have
experienced soil scientists - a trained legacy - tu initiate
and/or e,:parld  the effort in ljclll  interpr'etatic~ns.

t. While the land-grant culleges  may be equipped to
provide the training, we should he aware that present trends
irf the educations,1  system  suggest that future graduates may
be better trained in so-called basics, with less
sp e c I a. I I z n ,t i n n . If thir is true, then an-the-Job  tralr4Ing
will need 1;~ be a significant part sf the future. Ma. y b e
call it - cc~ntinuing  education. (It is now the way c~f many
nla.icar  business enterprises).

d. kle n cc d t u pr ov i de tr I i n I n g C co r n D n- s CI i I SC i en t i s t 6 who
are working in allied technical areas (county extension
agents,  resource conservationists, aanItarlan5:,).

e. FJarno of the correspundcntr  diecus%ed  databa,sc  p r o b l e m s
in the context of this charge. Jr0 thla conteNt,  if there i~i
a training need, it is in develc~ping  the ability to
Irecognize  quality clata. Additionally, perhaps, the ability
to distinguish between data for planning and data for
design.

f. New workers must me tra.ined to identify user
r e q u i r cm en t 6 , t 0 r e c 0 g n i z e e nv I r 0 nme n t a I t 0 n t e r r~ 5 and
probIf?m5.

3. For the present work staff we should offer the
c8pporturlity  for supplemental training to work irl the area csf

I
I
I
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r e c 0 r d . . I t  1% v e r y  p r o b a b l e  t h a t , I n  m a n y  eltuations, w e  d o
n o t  ful ly u n d e r s t a n d  t h e  user’s n e e d s .

C:harye  4 :

E x a m i n e  current t r e n d s  lrl t e c h n o l o g y  f o r  a d e q u a c y  i n
hand I i na i nf orrnat i on needs.

(We m a y  n o t  h a v e  t h e  abi I i  t y  t o  a d e q u a t e l y  e v a l u a t e  c u r r e n t
tectlnology).

a. We should
ba.5 i ti.

ctrlve  t o  g e t  a  016 o p e r a t i o n a l  o n  a  n a t i o n a l

b. We should
capabi I ities.

e n c o u r a g e  d e v e l o p m e n t  o f  l o c a l  (21%
A t  a  p o i n t  p r  lvate c o n c e r n s  w l  I  I t e s t  t h r

m a r k e t  a n d  p r o b a b  I  y  e n t e r .

C. A s  t o  o u r  p r o d u c t ,  t h a t  i s ,  o u r  s u r v e y  m a p s  a n d
r e p o r t s ,  w e  s h o u l d  s t r i v e  t o  p u t  f u t u r e  m a p p i n g  in a
geographic  c o m p u t e r  baao wl t h  r e a d y  recal I c a p a b i  I I t y .
C o n s i d e r  c o m p u t e r  e n t r y  o f  f i e l d  d o c u m e n t a t i o n . At  some
p o i n t  t h i s  m a y  l e a d  u s  t o  q u a n t i f i e d  l a n d s c a p e  a n a l y s i s .

d . F o r  t h e  n e x t  d e c a d e  o r  s o , w e  s h o u l d  p l a n  t o  p r o d u c e
two ‘ p a c k a g e s ’ - a  b o u n d  v o l u m e  a n d  a n  ‘ u n b o u n d ’  d o c u m e n t ,
i .e., c o m p u t e r  g e n e r a t e d . T h e  n u m b e r  o f  b o u n d  v o l u m e s  c a n

:ied t o
b e  riignif’icantl; r e d u c e d  - esserklal  l y  f o r  I  I b r a r i e s ,
a.rchives. (A suggesti  o n  t h a t  existing  r e p o r t s  b e  c o p
m i c r o - f i c h e  f o r  preservation  a n d  mora e c o n o m i c a l
d i ttr / but I o n ) . Ihs computer  g e n e r a t e d  d o c u m e n t s ,  c a n
5 h 0 u I d , f i t  s p e c i f i c  u s e r  n e e d s . A g a i n ,  t h e  MLFtA  has
tl e a p p r o p r I at e f o r many 5 p e t i a I r e pot-t Ei .

) an cl
is  may

C. W e  s h o u l d  - f i r s t  - d e v e  I  o p  a n  i n t e g r a t e d  d a t a b a s e  ( o f
t h e  non-$eogra.ph  i c  d a t a )  u t  I  I  iz I ng a nat I onal aitandard
rot-mat. T h i s  d a t a  s t r u c t u r e  s h o u l d  b e  s u c h  t h a t  l o c a l
( s t a t e )  d a t a , o r  s p e c i a l  i z e d  d a t a  (technlcal  a p p e n d a g e s )
m i g h t  be o p t i o n a l l y  e n t e r e d  a s  a v a i l a b l e ,  a s  n e e d e d . ( I r n n ,
c o p p e r  v a l u e s ,  e.g.). C u r r e n t  a n d  qua1 i t y  d a t a  a r e
para.roount. S t a t e m e n t s  o f  rel i a b i  I  i t y  ( l e v e l s  o f  c o n f i d e n c e )
shoul d be i nc I uded.

r. IJ t i I i 7. e i n f 0 r m a t i on t r an 5 f e r me c h an i 5 m 8 m o r e
e n e r g e t i c a l l y  -’ especially I f  w e  a r e  g o i n g  t o  d e - c e n t r a l i z e
c o Is ,t I* o I , a s s u r a n c e .
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Northeast Regional Report to the

National Cooperative Soil Survey Work Planning Conference

July 8-11, 1985

Ray B. Bryant, Cornell University

T h e  N E C S S  C o n f e r e n c e  m e t  a t  t h e  U n i v e r s i t y  o f  M a s s a c h u s e t t s ,
Amherst,  MA on June 11-15, 1984. General reports summarized on-
go ing  so i l  su rvey  ac t i v i t i e s  a t  t he state, regional, national, and
international levels. A portion of the general program focused on the
use of computer technology in soil survey, soil resource information
systems and data  base  development ,  and model ing. Other  general
presentations addressed the topics o f  S l u d g e A p p l i c a t i o n  i n
Massachusetts,  Spodic Horizon Classification, Applications of Ground
Penetrating Radar, and the National Wetlands Inventory.

The major activities centered  around commit tee activities, reports,
and associated discussions. The  h ighl ights  of  the  1984 commit tee
reports are as follows:

1. Spodosol Classification - follow-up report. The purpose
of this committee was to initiate activity to improve the
definition of spodic horizons. The problem was put forth
in published form in Circular 1 of the International Com-
mittee on the Classification of Spodosols (ICOMOTJJ. It
shows pedon descriptions and data that support the
current classification system. Other pedons having spodic
morphology but lacking chemical spodic support and
pedons lacking spodic morphologic development but
meeting the spodic chemical criteria are included. The
report solicits constructive comments to improve spodic
identification. Work has started developing a morphologic
model of soils in the Orthods, Aquods, and Humods sub-
orders. Plans are to continue to work to construct a mor-
phologic “typifying profile” within each suborder or, if
necessary, each great group.



2. Evaluating Soil Map Quality - follow up report.
The following three quantitative methods of evaluating
soil map quality were field tested:

Cornell-SCS Method, developed by the Cornell Agronomy
Department for the Soil Management Support Services
(SMSS) to aid developing countries in assessing the qual-
ity of various Soil Resource Inventories, was tested by
Connecticut.

New York Method, which estimates the number of acres
deviating from the class norm, was tested by Pennsyl-
vania and New York.

Maine Method, which provide. an error rate per square
inch of the map sheet, was tested by Connecticut and
New York.

,

The test results, advantages and disadvantages of the
methods are reported in the 1984 Proceedings of the
NECSS conference. The committee recommended that
the head of the NENTC Soils Staff request that all states
in the region use and test one of these methods or some
other appropriate quantitative method when assessing
soil map quality.

3. Regional Erosion-Productivity Studies.

The committee summarized eight projects currently in
progress of relevance to erosion and soil productivity
in the Northeast. All of these activities are aimed at
model development and/or data collection for calibration
and testing. Soil scientists are involved in all phases of
research to include: project planning, site selection, soil
identification, profile description, landform description,
soil characterization, yield measurements, site history
evaluation, model development and prediction. The
committee recommended that -
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a) The types of data that are presently being
used as input for model development and
testing be identified.

b) The existing soils/yield/climate data bases
at experimental plots that may be useful for
model development and testing be identified.

c) The Soil-Crop Yield Data form (Soils Form 1)
be reviewed and revised or supplemented to
improve the usefulness of this data base for
model development and testing.

4. Soil Survey Training Course.

The committee summarized the course offerings and
field training opportunities currently being made avail-
able to students enrolled in soil science curriculum and
the level of field experience obtained by students in soil
science graduated with advanced degrees. The commit-
tee rec,ommended  that a regional field course of 4 to 6
weeks in duration be established to meet the training
needs for graduate students at universities in the N.E.
region.

5. Role of Soil Series in Soil Taxonomy.

The committee addressed the problem of the increasing
use of complexes, undifferentiated groups, split series,
variants, and taxadjuncts that result from the precise
limits imposed by Soil Taxonomy. The committee con-
cluded that the series plays an important role in soil
classification and cannot successfully be separated from
Soil Taxonomy. The committee recommends that the use
of “Allowable Inclusions,” “Normal Error of Observation,”
and “Laboratory Error” when fully understood and prop-
erly applied when designing map units and preparing

I
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taxanomic descriptions would eleviate many of the
existing problems. The committee also recommends
to national leaders of the NCSS, that definitions of the
series, map unit, taxanomic unit, pedon, and polypedon
be defined in one document explaining the relationships

among them.

6. Interpretations of the N.E. General Soil Map.

I

I

I
I

The committee recommended that a regional soil
interpretation bulletin be developed in a narrative
and tabular format. It further recommended that
the N. E. regional soils map be digitized for use in
GIS and made available for users who wish to make
their own interpretations. Specific interpretive
needs and potential users were also identified.

Experiment Station Reports summarized the research efforts relative
to soil survey in each state.

I
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The Soil Survey Program in the Midwest

Don Pranzmeier and Rod Harner
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The once-over mapping in the Plidwest  is progressing rapidly. Six states (see
Table) have four or fewer counties waiting to start a soil survey and have
completion dates scheduled for the year 1992 or earlier. This work is being
carried out by 468 field soil scientists, 154 of whom are paid by state and
local funds. They work for Agricultural Experiment Stations, Department of
Natural Resources or similar agencies, Department of Agriculture, SCS. and
various county governmental units. Some states are concerned about the large
number of soil surveys waiting to be published.

Two regional experiment station committees are functioning. NCR-3. t h e
regional Soil Survey Coordinating Committee has completed two projects that
resulted in journal article publications. They are Interlaboratory com-
parison of soil characterization data--North Central states, by R. H. Rust
and T. B. Fenton. Soil Sci. Sot. Amer. J. 47:566-569 (19831.  and Organic
carbon in soils of North Central United States by D. P. Fransmeier.  G. D.
Lemme , and R. J. Riles. Soil Sci. Sot. Amer. J. 49:702-708. The committee is
also in the process of compiling a new soil map of the region at a scale of
1:2.5DO.O00.

Relating Soil Wetness to Selected Soil and Landscape Features (NC-1091 is a
regional research project authorized for 1982 to 1987. It is studying sea-
sonal patterns of water content and the depth to water table in relation to
soil morphology, geomorphology.  and stratigraphy. Most states in the region
are participating. Some are making additional studies of oxygen content of
ground water, redox potential, and iron oxide mineralogy.

Plans for the Soil Tilth Laboratory at Iowa State University are progress-
ing. About $11 million has been appropriated by Congress for construction,
and ground breaking is planned for the spring of 1986.

Rudgets for Agriculture at most of the universities are getting tight. Funds
are channelled into three activities, teaching, research and extension.
Teaching funds depend on numbers of students and these numbers have been
declining (see Figure). The decline has been more severe in the curricula
that include soil science (Plant-Soil Science and Natural Resources1 than in
Animal Science or Social Science (Agricultural gconomicsl.  The national
trends are from figures of the National Association of State Universities and
Land Grant Colleges (NASULCC).

The soil survey program in Missouri will be bolstered by a new 5-year
program. A one-tenth of 1 percent sales tax increase will provide $15 million
annually for erosion abatement and the same amount for state parks. One
million of the $15 million erosion abatement funds will go into the aweler-
ated soil survey program annually. It will fund 12 to 18 new soil scientist
positions and a soil characterization laboratory.

Several people associated with the soil survey program for many years have
retired or changed positions recently. Those retiring include Bub Ruhe. Soil
Coomorphologist at Indiana University (formerly with SCS); Clarence Scrivner.
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research and teaching in Penology at the t1niversit.y  of flissouri;  R. S.
Pamham,  research and teaching in Organic Soils, t1niversit.y  of Plinnesot.a;  and
Rill Ploldenhauer.  leader, Nat.ional Soil Erosion Lahorat.ory  at. Purdue. Chris
Johannsen left a land use extension position at the University of Missouri  to
hrcome  director of the Agricultural Data Network at Purdue.

In the Midwest NTC the number  of final soil correlations peaked in fiscal
years 1984 and 1985 with 42 and 43 correlations respectively. Thirty fins1
correlat.ions  are scheduled for FY 1986. The number  will remain at ahout that
level for about 4 years and then begin to decrease.

The Hidwest NTC will assist with three soil correlation courses in PY 1986.
One course will be held in Lincoln at the same time the course is held in
Fort Worth. Another course will he in Cincinnati, Ohio, for soil scientists
from Ohio and Kentucky. The third course will he in St. Paul. Winnesota.
mostly for soil scientists from ffinnesota  with a few from surrounding
st.ates. A large part of the attendance at the Ohio and Minnesota courses
will he state employed soil scientists. Jerry Post is the Hidwest  NTC coor-
dinator for the three courses.

As the once-over soil survey is completed, the updating of older surveys Is
increasing. Currently, there are eight sunoys being updated to the extent
that a memorandum of understanding is required. Numerous other surveys have
had or are in the process of having interpretations updated. In the Hidwest
States, 32 surveys are more than 25 years old; 80 surveys are more than 20
years old.

At the heginning of PY 1986. the Midwest NTC will have 36 soil survey
manuscripts on hand to he edited, which is at least 1 year’s work. The KkTC
is examining alternatives for decreasing the time required to prepare soil
survey manuscripts for publication. including author’s time and editor’s time.

Put.ure thrusts:

1. Cont.inuation of strong Project soil survey program.

2. Increased updating of soil surveys including recorrelation on
multicounty. HLRA.  or state basis.

3 . Development of new.interpretations  and flexibility in presenting
interpretations.

4. Change in delivery system for soil survey information with increased use
of digitizing.
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Status report of soil surveys in the North Central Region,
July, 1985

Field Soil
State Counties Survey Scientists Est.

Compl.

Total Pub- In In Waiting1 Federal State & Date
lished Press Prog. Local

scs Non-SCS

IL 102 50

IN 92 63

IA 99 66

KS 105 88

MI 83 38

MN 88 41

MO 107 37

NE 92 63

ND 53 23

OH 88 59

SD 66 44

WI 72 47

18 22 12 4 1 0 34 1991

24 5 0 15(4)2 0 a 1987

11 19 , 3 43(19)2 0 0 1989

11 6 0 18 0 0 1987

12 9 24 25 0 10 2000

11 18 18 33 5 29 1992

14 21 35 25 0 17 1995

14 15 0 21 0 11 1987

6 10 14 28 0 5 2000

9 16 4 23 0 16 1992

10 a 4 30 5 0 1988

4 9 12 22 3 l3 2004

1047 619 I44 158 126 324(23)2 13 131

' Includes planned updates of entire county.

2 Number of SCS field soil scientists (or FTEs) whose salary is granted to SCS
from state and local funds.

3 Contract mapping for U.S. Forest Service.
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;lohn  F. Witty
?lCSS-Conf.
Ft~.  Collins, CO
7/R-12/U5

CURRENT ACTIVTIES IN SOIL TAXONOMY

Introduction

The actitivies I wish to discuss are:

1. IJsing computers to test and update Soil Taxonomy;

2 . The status of my review of the old proposals;

3. Activities of the Soil Taxononmy  Policy Committee;

4. The International Committees  on Soil Classification;

5. Brief update on activities concerning the Soil Survey Manual and
National Soils Handbook.

Using computers to test and update Soil Taxonomy

We currently have Soil Taxonomy on diskettes in two formats. The
difference between the two formats is the number of files into which
Soil Taxonomy is divided. When Cornell put Soil Taxonomy on tape they
divided it up into more than 300 files and then updated those files
using Soil Taxonomy Handbook Issues 1 and 2 resulting in a total of
about 400 fil,es. This was too many files for us to use for most
purposes so we merged files, basically by chapter, resultinq  in a
fraction of the number of files. We have updated both sets through
National Soil Taxonomy Handbook Issue 5.

The text on the diskettes are in ASCII symbols and the diskettes were
formatted using PC-DOS so the files can by accessed using any of the
standard word processing programs and a" IBM compatible computer. The
text, however, was oriqinally  inputted using System-6 so System-6 codes
are imbedded  in the text. Functionally these codes have no effect on
other word processing programs but they cause some visual distraction
when reading the text.

\ic used the computerized text for searching the location of the changes
which will be published in the forthcoming National Soil Taxonomy
ilandhook  Issue "umber G. It corrects the horizon designation symbols so
they match those in the revised Soil Survey Manual. During our first
search session we used the floppy disk drives and they were
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I
disappnintirlqly  slow hut we were lfarninq. We then checked out the hard
disk drive and it was many times faster. We have the capabilities to

I

set up a RAM drive and we found that it was significantly faster than
the hard disk drive. Overall we figured using the computer was 4 to 10
times faster than making a manual search with the added benefit of I

somewhat improved accuracy.

I believe the computer  will help us considerably in maintaining Soil I
Taxonomy but the benefit of the searching facility will depend on the
uniformity of the search phase and number of occurences.

Our soil data bases are becoming more and more useful for testing either
I

old or new criteria in Soil Taxonomy. WC: just have to learn how to
access the information properly. We also have to learn how to evaluate
the results. I
I recently made a comparison of depth to watertable recorded on SOI-
Records with all subgroups in aquic  suborders to see what the range
miqht be for each subgroup or group of subgroups. The results showed a
considerable range, some ranging from p_'nded  to greater than 6 feet. I
really hadn't expected any deeper than about 3 feet for soils in aquic
suborders but decided the deeper ones represented drained phases which I
believe most do. After fumbling around and discussing the problem with
others I finally realized all or nearly all the deep watertables were
for soils from the West. It just seems the West inputted their data on
drained soils different from the other three regions which affected the
way I evaluated the results. The results would have been more useful if
both sets of data for all the drained soils were available. That is,
the drained depth to watertable, as the West reported, and the depth if
undrained as reported by the other three NTC's.

one last comment on computers, our International Soils Section has a
contract with Stan Buol in North Carolina to computerize the keys to
Soil Taxonomy through the family level. fle plans to complete the job by
the end of September. lie is simplifying the statements as much as
possible and changing them to require yes-no answers or providing
multiple choices. They will have to be reviewed thoroughly to make sure
none of the meanings  or limits have been chanqed. Stan says that there
are more statements in Soil Taxonomy than he realized for which the
meanings arc unclear to hin.

Old proposals__-__-

I have reviewed all the old proposals that were submitted 5 to 10 years
ago but never received official action. They have already been reviewed
scvcral  times in the past. I believe essentially all have been approved
that were submitted during that time period that should be approved
without additional documentation. some, however, are being considered
as part of international  Committee's work and other have essentially
been voided as a result of other prosposals  that were submitted and
subsequently approved.
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I have returned some to the originators with a request that they update
their proposals and resubmit them if they believe  the proposals still
have merit. Others I have sent to the Heads of Soils Staffs at the
NTC's  for qeneral  review. For most of the remaining ones, our records
show that they originated in the Washington Office but I do not believe
that is really true. Most probably represent proposals submitted
through discussions or by phone. They really represent a combination of
suggestions, recommendations, and proposals. I feel that I am starting
to "spin my wheels" working on those old proposals and I would like to
have your recommendations as to what I should do. Many of them are
being considered by the International Committees and I believe my time
would be more productively spent by keeping up better with the
International Committees and working on current proposals.

I b-'ieve  the only L.-Y  to solve the problem of the old proposals is to
revise our Soil Taxonomy Index of proposed Amendments, which lists all
the proposals to amend Soil Taxonomy, by:

1. Delete all old proposals and maintain a record of only those
submitted since ahout 1980.

2. Make both national and international distribution  of the Soil
Taxonomy Index making clear that it only icludes  proposals
submitted since 1980. In addition, any proposal submitted before
1980 that has not been approved and published in one of the
National Soil Taxonomy Handbook Issues must be resubmitted to
receive  additional consideration.

Suggestions?

Soil Taxonomy Policy Committee- -,.

The Soil Taxonomy Policy Committee aives  final approval for proposals to
amend Soil Taxonomy. The Committee is active and it recently reviewed
and approved 6 amendments but with the stipulation that additional
documentation be submitted hy the originator for one of the amendments
before it is publi,shed. Rt least 5 and maybe all 6 will be published in
the forthcoming National Soil Taxonomy Handbook Issue number 7. We hope
that we can keep the policy committee active and not let it stagnate.

International Committees on Soil Classification

The International Committee on Ilow  Activity Clays has completed their
charge. The final proposal is out for review and all review comments
should have been returned by no". In general the review comments are
quite favorable. We plan to beqin,  after the first of August, to
prepare the amendment in final form.

ICOMOX is beginning to wind down and that committee plans to submit
their final proposal to SCS soon after the workshop on Oxisols in Brazil
next March.
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A workshop on Andisnls is beinq planned for Japan and ICOllli~!1  should bc.
rcadv to submiC their final proposal shortly after that.

ICOFlAQ, the international Committee on Aquic Soils, is being revitalized
under the new chairmanship of Johan Bouma of the Netherlands. I highly
recommend that any of you who want to have input on any reclassification
of wet soils become members of that committee. Johan is a go-getter and
I do not think he will sit around waiting for somebody to make up their
mind as to whether or not they want to make input to the committee.
Those people will be left behind..

ICOMID  has become somewhat stagnated. I have not taken the time to
follow up on the work of that committee.

ICOMCID is probably still having some starting plans. That is a tqugh
problem but I have confidence that they will come up with a proper
solutj~on to the classification of Spodosols.

I am trying to revitalize TCOMMORT. Ron Paetzold is wrapping up his
current soil moisture project and it looks like his next project will be
developing a new soil moisture-temperature model for use in soil survey.
If he does this, then I believe he will be able to work in close harmony
with the International Ccmmittee on Soil Moisture.

ICOMERT distributed their 4th Circular Letter which contains a proposed
classification of Vertisols through the subgroup level. It has been out
for testing for approximately 1 year. I expect the final proposal will
be quite similar to the current proposal.

Soil Survey Manual- -

All chapters have been distributed for review except Chapter 11 which is
now being printed and will be ready for distribution shortly. We will
be requestinq that reviewers comments be back by the end of September.

Essentially all remaining chapters have been revised including comments
from reviewers. Two new parts, however, are being written for Chapter
4. These are discussions on surface features and a new or revised
discussion on soil moisture. The lead in discussion for Chapter 2 also
is bein? rewritten and will include a discussion on statistical methods
for detrrmininq  composition of ma? units.

The illustrations are in pretty good shape but probably some substitutes
need to he selected. It has been several years since anyone has
reviewed the appendj~ces  and I think they need major revision. The
revision will mainly consist of deleting all or parts of the original
appendices and combining others.

National Soils Handbook--__-_

Typing is essentially completed on this year's revisions. Yost of the
corrections will be in the form of page replacements with a few
instructions for makinq pen and ink changes.
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RELEVANT PEDOLOGICAL ACTIVITIES--

TOMORROW'S AGENDA FOR THE NATlONAL COOPERATIVE SOIL SURVEY
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Relevant Pedological  Activities

for the

National Cooperative Soil Survey Conference

July 8-12, 1985, Fort Collins, CO

Committee Members:

F. P. Miller, University of Arkansas, Chairman
N. E. Smeck, Ohio State University

M. J. Singer, University of California - Davis
R. B. Brown, University of Florida

G. A. Nielsen, Montana State University
E. J. Ciolkosz,  Penn State University

B. J. Miller, Louisiana State University
T. E. Fenton. Iowa State University
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OBJECTIVES

The Working Committee on Relevant Pedological Activities is
charged with examining way6 in which the National Cooperative Soil
Survey (NCSS)  should adjust its direction and activities as times
change and as the once-over soil survey nears conLpletio" in many
areas. Specifically, the Committee was asked to determine the
"universities' thinking" on three subjects:

A.

B.

C.

What are relevant tasks for us? User groups vary in their
interest, goals, and needs for information. We should list the
roles and the skills that permit us to do our best.

Do our training opportunities adequately prepare individuals to
perform the numerous tasks suggested above? How should we change,
what are appropriate training .strategies,  and how might we make
progress?

What constitutes relevant pedological research, and how might
such research be promoted and supported? In the future we will
be involved more in updating information rather than producing
initial information. What should we do in investigations to be
on top of these?

Toward these ends, a drait questionnaire was developed by the_ _.
chairman and sent to committee members for comment and retinement.
The chairman revised the questionnaire based on the Committee's input
and sent it to one or more NCSS-affiliated faculty members in each of
the states plus Puerto Rico.

Numbers of responses to the questionnaire to dete have been as
follows:

Number of
Questionnaires Number of

Region Returned States Represented

South 18 12 (including
Puerto Rico)

North Central 15 10

West 10 7

Northeast 10 8

Totals 53 37

While there were wide variations in response among the states,
there were no regional trends in concerns and recommended tasks.
Therefore the results reported in the following section are combined
to reflect the response nationally.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

151

RIXILTS OF THE QUESTIONNAIRE

Following is a listing of the questions, the responses to each,
a"d comments by conference participants:

1. What form does your current university involvement or
support of the National Cooperative Soil Survey (NCSS)
program take?

Response of university cooperators:

Nearly all of the universities contacted participate
routinely in soil survey field reviews and. to at least
a limited degree, in soil characterization work that
supports soil survey. Almost all of the universities
responding indicated significant ongoing involvement in
soil genesis, soil taxonomic work, and soil-geomorphic
activities in support of soil survey.

Several of the states carry on research activities in
the areas of (in decreasing frequency of responses)
geology-hydrology, spatial variability, modelling,
remote sensing, soil mapping, soil interpretations, and
soil mineralogy.

One or two states also are involved in each of several
other types of research in support of NCSS, including
land use, soil potential, productivity, crop yield
indices, erosion-productivity, soil chemistry/physics,
data base development, geographic information systems
(GISs), soil climate, and patter" analysis.

Comments of conierence participants: None

2. Soil survey and soil information user groups vary in
their interests, goals, and needs for information.
What are the relevant tasks for universities in
addressing these needs for soil survey interpretation
and soil information?

Respoase of university cooperators:

The most-mentioned tasks were (in decreasing frequency
of mention):

Test, conduct r e s e a r c h  o n , and modiiy s o i l
interpretations as appropriate;
Be f l ex ib le  in  address ing  needs  o f  user  groups ,
even where those needs f a l l outside the
tradi t ional  scope  o f  so i l  invest igat ions  and  so i l
survey reports;
Train  non-so i l  sc ient is t  users  (DCs,  p r o f e s s i o n a l
engineers, general  publ i c , e t c . )  i n  u s e  o f  s o i l
information.
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3.

Study aid interpret soil mappine units (as opposed
to pedo"s or taxa); ar,d
Address agronomic, range, soil management,
plant-root-environment concerns;

Menti~oned less often but by several different
respondents each were (no order intended):

Train soil scientists in proper soil interpreta-
tion as well as in soil survey techniques;
Ensure that scs and the Extension service
cooperate in promoting the proper use of soil
surveys and other soil information;
Modify soil survey reports to improve delivery of
soils information;
Conduct soil genesis research;
Engage in interdisciplinary research and dialogue;
and
Develop GISS, data bases, and related educational
software.

Individual respondents also mentioned:

Support the Soil survey; and
Be more quantitative in soil interpretations.

Comments of conference participants:

Promote the use of SOil SUWeys within the
university in such departments as Geology, Soil
Engineering, Land Use Planning, and Plant Science;
Item 3, Section 2 might better read expand (rather
than modify) soil survey reports to improve
delivery of soils information.

Assuming that the iuture will result in less emphasis
on soil mapping and more emphasis on other areas, such
as existing data interpretation, pedological investiga-
tions, landscape evaluations, soil-geomorphic rela-
tions, Bnd geo log ic /hydro log ic  s tudies ,  what  types  o f
pedo log i ca l r e s e a r c h  d o  y o u t h i n k  y o u r  i n s t i t u t i o n
should be addressing in the iuture?

Response of  university cooperators:

Mentioned most were (in decreasing irequency):

Soil  interpretations and land use,  on-site evalua-
t i o n s , large  sca le  mapping ,  mapping  uni t  inter -
pretat ions , evaluation of  measures now taken to
overcome limitations;
S o i l management and product iv i ty , eros ion-
product iv i ty , the plant root and its environment;
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Hydrology, geology-hydrology, flow through porous
media, ir~iluence  of soil structure on flow; and
Soil spatial variability.

Mentioned less oiten but by several respondents were
(in decreasing frequency):

Soil-geomorphology;
Mapping unit composition;
Soil genesis;
Soil moisture regimes;
Soil mineralogy;
Data bases;
Problem soils; and
Waste disposal.

Individual respondents also mentioned:

Quantitative characterization;
Soil micromorphology;
Educational programs for soil scientists;
Soil biology, soil chemistry;
Modelling;
Soil taxonomy;
Remote sensing;
Farmland losses, economics;
Integration with  other disciplines; and
Updating soil surveys.

Comments of conference participants:- -

Soil temperature regimes;
S y s t e m s  m o d e l i n g  o f  n a t u r a l  a n d  m a n a g e d  e c o -
systems, e.g, nutrient transport models in
relation to pedology;
Soj~l g e o g r a p h y ,  m a p p i n g  u n i t  i n t e r a c t i o n s ,  a n d
impl icat ions  o f  patterns  o i  so i l s  in  landscapes .
Vith updating s o i l in format ion  becoming  more
important,  good strategies are needed ior sampling
and obta in ing representative data that c a n  b e
expanded  with  conf idence ; f o r  e x a m p l e ,  w i t h  a
p o p u l a t i o n  o f  400+  d e l i n e a t i o n s  o f  a  g i v e n  m a p
unit what s t r a t e g y  i s  a p p r o p r i a t e  t o  o b t a i n  a
“good” sample? Are size and shape  re levant? Are
p a t t e r n s  s u c h  a s  c l u s t e r s  o r  u n i f o r m  s c a t t e r
important to any major interpretations?
Research, development, and  test ing  o f  equipment
needed to support NCSS missions,  e.g. ,  equipment
for determination of soil  moisture regimes; and
The National Science Foundation will likely become
a nore i m p o r t a n t  s o u r c e  o f f u n d s  f o r  systems-
or iented  research  on  bas ic  so i l  processes  and  on
pedological  aspects of  landscape ecology.



4. Do you see continued  re l iance  on  state/iederal  f u n d i n g
f o r  s u c h  r e s e a r c h  (reier  to quesrion No.  3)? I f  n o t ,
what  other fullding areas might be tapped?

Response oi
univers i ty  cooperators Number of Respondents

Yes
Yes, but decreasing
Yes, if we can convince

sources that we do more
than mapping.

33
15

2

S e v e r a l  r e s p o n d e n t s  f o r e s e e  a  s h i i t  t o  n e w  p u b l i c
so”rces, i n c l u d i n g  s t a t e  a g e n c i e s ,  c o u n t i e s ,  c i t i e s ,
and environmental agencies at all  levels.

S e v e r a l  r e s p o n d e n t s  s e e  a  s h i f t  t o  p r i v a t e  s o u r c e s ,
including environmental interest groups * commodity
o r g a n i z a t i o n s ,  c o n s u l t a n t s ,  f i n a n c e  i n s t i t u t i o n s ,  a n d
p r i v a t e  f o u n d a t i o n s  w i t h  l o c a l ,  r e g i o n a l ,  or g l o b a l
perspect ives .

Comments of conference participwts:

Research  grant  funds  will  not be available from
s c s . However, cooperative agreements to conduct
i n v e s t i g a t i o n s  a r e authorized by 1X+7.
Invest igat ions n e e d e d  t o support bas ic s o i l- -  -
services might use 02 fund sources in SCS;
Funds for pedology  research will  decrease in some
u n i v e r s i t i e s  a s  t h e  “ o n c e - o v e r ”  s o i l  s u r v e y  i s
completed because that research is see” as
supporting soil  survey operations;  and
Some agencies have helped support advanced degree
work and thereby the research oi individual staif
members.

5 . With respect  to  the  demands  ior so i l  data /so i l  survey
interpr&tations  by various user groups, what changes,
i f  a n y , do  you  see  in  OUT ( u n i v e r s i t y )  p r o g r a m s  t o
train soil  scientists to address these demands?

Response of  university cooperators:

Soil interpretat ions ; and s o i l management;
i n t e g r a t i o n  w i t h  o t h e r  d i s c i p l i n e s  ( e n g i n e e r i n g ,
geology, eco”omics, e t c . ) ;  a v i e w  b e y o n d  t h e
l o o k - i t - u p  type o f  interpretat ion ;
Basic  sc iences ,  inc luding  chemistry ,  phys ics ,  so i l
physics , math, and statistics;  and
Fie ld  exper ience ,  mapping , 1 s t  o r d e r  s u r v e y s ,
on-s i te  invest igat ions .
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several respondents mentioned (in decreasing order of
frequency):

Computer science, data bases, CISs;
Broad training, humanities, etc.;
Cormnunication  skills;
h'orkshops, short courses. in-service training;
No change; and
Geology-geomorphology.

Individual respondents also mentioned:

Laboratory, characterization training;
International agriculture;
Logic, scientific reasoning;
Soil taxonomy;
Hydrology; and
Crop production.

Comments of conference particpants: h'one-__

Since many, if not most, land use problems often
transcend the discipline of soil science, should we
broaden OUT training (e.g., hydrology, soil mechanics,
political science, economics, etc.) of soil scientists,
or strengthen the depth of our soil science programs
(e.g.. more chemistry, physics, advanced courses in
soi~l science, statistics, etc.) or both? What do you
see as areas of deiiciency in soil science training
today?

Response of
university cooperators Number of Respondents- -__,_

Rroaden 5
Strengthen depth 7
P2ottt 18

Most-frequently mentioned areas of deficiency were (in
c!ecr'easfr1g  order):

Economics, political srlence, land use planning,
etc.
Statistics, mathematics;
Chemistry, physics, other basics;
Field training, soil-landscapes;
Computer science, data base management, GISs;
Soil nachanics, engineering; and
Hydrology, pollutant movement.



Nentioned by  severa l  respondents  were  ( iu  decreas ing
irequency)  :

Conmwlications;
Ecology, biology, microbiology; and
Ge010gy.

One or two respondents  also mentioned:

Agronomy, crops;
Invo lve  f ie ld  so i l  sc ient is ts  in  research ;
Mineralogy;
Internat ional  perspect ive ;
So i l  phys ics ;
I n - s e r v i c e  t r a i n i n g  f o r  s o i l  s c i e n t i s t s ;
Training for civil  engineers working with soils;
Soil  properties and land use;  and
Basic  so i l s .

_C_omments  o f  conference  part i c ipants :

straw votes i n d i c a t e d  a n  e v e n s p l i t  b e t w e e n
broaden and strengthen depth;
Several spoke for stronger math;
Strengthen communication s k i l l s , e s p e c i a l l y  i n
wri t ten  VS. ora l  presentat ions . Need training in
“wri t ing  bul lets” ;
Provide more field experience,  many interpretation
s k i l l s  a r e l e a r n e d  i n t h e  f i e l d . T h e  b e s t
interpret.ers  a r e o f t e n the best mappers.
Therefore:
1) reactivate the student trainee program;
2) provide f ield oriented work opportunities for

vo lunteers ;
3) o f fer  more  f i e ld  t r ips ;
4) encourage  s tudents  to  at tend  those  t ra in ing

c o u r s e s  p e r i o d i c a l l y  orgr?j~zed  f o r  a g e n c y
s o i l  s c i e n t i s t s ;

5) provide university credit for these and other
f ie ld  exper iences ;

The Forest Service (Portland office) ,  BLM (Denver
o f f i c e ) , the  jo int  Southern  and Western  SCSS
C o n f e r e n c e s  (C. Montagne, Montana State
Univers i ty ) , and the SCS Evaluation and Analysis
Division (Liu Chuang, SCS, Washington, DC) have
all  summarized related questionnaires. They will
forward these summaries f o r comparison with
responses in this report;
“Generally, the  present  t ra in ing  i s  pret ty  good .
We’re impressed with the few students we’ve been
able to hire”;  and
E n c o u r a g e  s t u d e n t s  t o  p u r s u e  d i i i e r e n t  c o u r s e s
a c c o r d i n g  t o t h e i r aptitudes a n d  c a r e e r
o b j e c t i v e s .
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7. Do you think it is necessary to retrain (retread)
experienced field soil scientists in any specific
are?lS.? If so, which areas should be emphasized?

Response of university cooperators:

Almost all respondents either stated or implied that
they think retraining of experienced field SOil

scientists is necessary.

The most-mentioned areas of emphasis were (decreasing
frequency):

Soil interpretations, data interpretation, on-site
investigations;
Chemistry, physics, other basics;
Statistics, math;
Data manipulation, computers;
Hydrology, geology-hydrology.
Economics, political science, land "se planning;
and
Soil physics.

Mentioned less often but by several respondents were
(no ranking):

Communications;
Soil mechanics, engineering;
Soil-geomorphology;
Stratigraphy, geology; and
Fundamentals of soil science.

One or two mentions were made of:

Logic, scientific reasoning;
Mineralogy;
Crop, soil, or land mangement;
Soil variability;
Lab data generation and use;
Midrobiology;
Mapping unit design;
Soil chemistry; and
Soil acidity, salinity.

Comments of conference participants:

Conference participants agreed that continuing
education is important (many older students are
returning to college);
Some states have supported advanced degree
programs of experienced soil scientists;
Exchanges between soil scientists in agencies and
universities should be promoted;
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8.

9 .

‘lhe Agricultural Research Service CARS) could be
an excellent source of needed training, pnrticu-
lar:y ?~'F related to the development and use oi
models that use soil survey iniormation;  and
Participants recommended that /IRS be incl~uded  in
the NCSS, and that, in cooperation with the
universities, ARS help provide training for which
university credit could be obtained.

Does your institution offer any type of in-service
training (workshops, short courses, field courses,
etc.) for experienced soil scientists? What do we need
to consider in addressing the needs of private,
self-employed, and other soil scientists outside the
NCSS program?

Response of
University cooperators Number of Respondents

Yes (ranging from a little 23
to a lot)

NO 16

Most respondents mentioned audiences, rather than
subject areas, in their lists of what we need to
consider. Most-mentioned were (no order of frequency
implied):

Also

Consultants;
Professional soil scientist organizations; and
Soil scientists outside NCSS.

mentioned by a few respondents were:

Need for interpretations training;
Need for certification;
Oif-campus coursee. in soil science; and
Need for maintenance of strong ties with soil
scientists.

Comments of conference participant: NotIe

scs has made a signiiicant investment in
soil-geomorphology studies (e.g., the Desert Project,
two Iowa projects, North Carolina Coastal Plains
project, Hawaii and Oregon), Do you foresee any
possibility of utilizing these as training grounds for
soil scientists?
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Response  of
University  Cooperators Number or’ Respondents___

Yes 33
NO 7
Limited * 6

*
Reasons  g iven  for  l imited  poss ib i l i t ies :

- c o s t ;
- Getting instructors/students to the sites;  and
- Some concerns about technical aspects of

part i cu lar  so i l -geomorphology  pro jects .

Other comments:

Foreign soil  scientists should be included;
Summer field camps for students might be combined
with such training sessions;
Appropriate for regional audiences only;
New soil-geomorphology projects are needed; and
M o r e  g r a d u a t e  r e s e a r c h  p r o j e c t s  i n  soil-geomor-
phology would be desirable.

Comments of conference participants:

There was strong support for cooperative training
programs et these l o c a t i o n s , e s p e c i a l l y f o r
combining these t r a i n i n g  s e s s i o n s  w i t h summer
field camps for students.

IO. What role do you feel  SCS ought to be emphasizing in
the future regarding their involvement with the NCSS
program as compared to the university role?

Response-

Most-mentioned r o l e s  were ( i n d e c r e a s i n g  o r d e r  o f
frequency):

Conduct ing  and re f in ing  interpretat ions ,  on-s i te
evaluations, mapping unit composition studies ,
Close work with o r g a n i z a t i o n s  a n d  i n d i v i d u a l s
using soil  surveys;
Research planning and support, cooperative
research eiforts with u n i v e r s i t i e s and other
agencies; and
Field mapping, including updates and evaluations
of adequacy of  older surveys.
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Also mentioned by several respondents were (no order
intended):

Soil and water conservation, service to iarmers;
Control of Soil Taxonomv, consistent correlation,_c -~
soil survey control, and national leadership;
Variability studies, mapping unit composition;
Cooperative (with universities) soil, geomorphic,
nnd land "se training for undergraduates, graduate
students, and soil scientists; and
Yrovide financial support for the most pressing
research.

One or two respondents also mentioned each of the
following:

Assist in obtaining federal funding;
Soil-geomorphology projects;
Soil characterization;
Overseas development work;
Computer-based data management;
Recognized existence of regional needs and
problems that cannot be addressed nationally;
Emphasize role of soil scientists over role of
conservationists; and
No change called for.

Comments of conference participants:

More exchange between agency and university
personnel.

11. Li you feel these questions still leave you short of
expressing your opinions, please use the reverse side
of the attached letter to let us know your thoughts,
COnCErnS  , and recommendations regarding the NGSS and
its research needs and/or the future relationship of
the SCS with universities in soil survey ressarch.

Response-

Three respondents raised additional points. One
respondent notes that many field soil scientists lack a
good theoretical and philosophical approach to the
discipline, especially those who may have come out of
regional or community colleges. This deficiency should
be corrected by some iorm oi additiorral training. The
same respondent also hemoans the fact that fewer and
fewer soil science graduates have done soil survey or
fully appreciate it.

The second respondent to this question pointed out the
need for researchers and soil survey users to be able
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to capture the vast experience of iield soil scien-
tists, especially those iaccts of their experience that
do not currently get into soil survey reports. NCSS
soil scientists need to change their attitude and
philosophy. The future will call for more individual
innovation. 1.26s reliance on technical guides and
closely prescribed work, more contact with people, more
decision-naking from knowledge and experience, less
naming of a soil as an end in itself, and more emphasis
on understanding of principles.

The third respondent said that we need more opportuni-
ties (such as this questionnaire) to have input.

CONCLUSIONS

The imaginative use of soils information is cc ling to be one oi
the highest priorities in pedological research, teaching, and
extension activities. In the eyes of many respondents, researchers
need to be developing and testinp, soil interpretations, including
monitoring the effectiveness of corrective measures employed to
correct limitations. Soil scientists engaged in interpretive work
need to see beyond the standardized interpretive tables and statements
made in soil survey reports and technical guides in order to cope with
the needs oi users in an increasingly complex technical, political,
economic, and social environment. To produce soil  mappers,  resource
s o i l s c i e n t i s t s , and research/teaching/extension facul ty  who Call
function eifectively in such an environment, universities need to have
curricula that stress both the basic sciences (physics, soil physics,
statistics, chemistry, hydrology, field techniques, etc.) and broader
subjects (soil mechanics, political science, economics, land use
planning, computer skills, communication skills, etc.).

Interpretive needs of users will continue to range from agri-
cultural to urban in scope. Design, study, and interpretation of soil
mapping units will have great importance, as will the need to apply
both scientiiic  skills and field experience in making on-site inter-
pretations. Information delivery must be innovative, timely, and
tailored to users' needs, whether the delivery node be a one-on-one
discussion, a field workshop, or a full-scale geographic information
system.

It is felt by many respondents that SCS responsibilities should
include heavy involvement in soil interpretations, in soil mapping
(including evaluation and update of existing surveys), and in coopera-
tive research efforts with universities.

In short, NCSS needs to continue to be a cqoperative endeavor.~__
There will he continued reliance on field technique, field observa-
tion, and basjc  sciences, together with a growing emphasis on finding
and refining ways by which NCSS can provide meaningful information to
the users and managers of land.
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Background:

Agronomic/Fertility Capability Classification
Don Goss
Stan Buol (co-chairman)
Wes Fuchs
Richard W. Kover
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Gerald Post
Larry Ratliff
Oliver Rice

Soil Taxonomy doesn't give much emphasis to surface
features important to agronomic practices. Technical
groupings that may be useful supplements to
technical guides and extension need to be proposed
and tested.
(from the Steering Committee, October '.9, 1984.)

The Fertility Capability Soil Classification System (FCC)
was presented to the 1983 National Soil Survey Work Planning
Conference by Stan Buol. The Committee on Soil Taxonomy - Soil
Fertility recommended "that the FCC be evaluated in each of the
four regions, in an MLRA of considerable extent and in a specific
county or survey area where there appears to be sufficient soil
variability to invoke the widest possible application of the
system. Further, that, if possible, the evaluation be in a
county where a digitized geographic base is to be available."

This task force is a result of those 1983 recommendations
and a request by Richard Arnold and Don McCormack to review the
testing that has been done. A request was sent to task force
members to relate their experience and evaluation of the FCC.
Comments on the FCC were to include experiences using problems or
inadequacies of, and possible improvement of the FCC. In
addition, some philosophical thoughts on the system were
requested. These thoughts could include: Will the FCC bridge the
gap between soil classification and soil fertility as it was
designed? Does the SCS need to consider such a system? Does the
FCC system consider/provide the same information as the
capability classes?

Report:

Experience

Extensive testing of the FCC has not been achieved. The FCC
program was sent out without specific guidelines on how testing
would be conducted and what criteria would be used to judge the
system. However, some general comments on testing have been
received and are listed below:

1) In some testing areas, FCC groups could be combined
because no one could offer different management recommsndations.

162 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

163

2) Uncertain about significance of exchangeable aluminum as
60% Al saturation ranges from 1 to 15 milliequivalents of ~1.

31 May need some consideration of fertility in the B
horizon.

41 Specific management characteristics easily applied to
FCC groupings.

5) The gley (g) modifier needs further division or
modification. Many Vertisols meet the definition of this
criterion, but do not have the management problems of soils with
an aquic moisture regime.

6) The dry (dl modifier now includes ustic, aridic, and
xeric soil moisture regimes. This modifier needs further
subdivision.

71 The textural groups need further divisions, particularly
in the sandy-loamy ranges.

8) An additional modifier related to depth to water table
could be useful.

9) The Andisols do not fit the system well unless special
consideration is given to the texture due to lack of dispersion.

101 Does the FCC coda differentiate Grossarenic from
Pssament? If not, some provision should be made for this
distinction.

Philosophical

In addition to specific comments regarding the
characteristics and structure of the FCC, some general comments
on use, acceptance, and need were also received:

1) An excellent system to convey technical information to
users in an organized manner that is practical and easily
understood.

2) Received well by agronomist and fertility people.

3) Fills the gap between our current classification system
and any statements we may make on agronomic management of soils.

41 Capability classes provide us with certain groupings
related to use and management for certain parameters, but one not
nearly as specific as the FCC in its groupings related to soil
chemical and physical problems.



5) It would be difficult to tailor the FCC to satisfy all
fertility and agronomic practices, but the specific format or
delivery system as provided by the FCC is clear and can be
modified to serve any particular interpretation.

6) The basic FCC must be kept simple. Simplicity is a great
advantage in using FCC. Extensive modifiers confuse the user and
complicate the interpretations.

7) A flexible system. General interpretations can be
provided with the FCC, and specific interpretations can be added
for the application area.

8) Has there been any significant request or expressed need
for this type of classification? Possibly the needed information
is being abstracted from the current mapping unit descriptions
and interpretations.

9) The FCC information should be included in a published
soil survey only when there is a demonstrated need and a general
concurrence in the agronomy profession that this serves a general
need and is wanted.

10) The FCC provides the kind of interpretations that our
cooperators furnish. They should be responsible for the
coordination and classification before the SCS publishes them.

11) There is a need for both the FCC and the Land
Capability Classification.

12) The symbols used by the FCC may be confusing as some
are the same as horizon designators but mean something different.

Recommendations:

The 1983 National Cooperative Soil Survey Conference
Committee on Soil Taxonomy - Soil Fertility, recommended to test
the FCC in each region. Testing in the East and Northeast have
shown the FCC to be useful and accurate. However, brief testing
in the South, vjest and Midwest have indicated that the FCC is not
currently well suited for‘all soils. This was primarily due to
the FCC being designed for the tropics, more humid areas, and
where acid soils or aluminum toxicity are likely problems. The
testing in the more arid regions of the United States has
indicated that more divisions are needed to the dry (d) modifier.
also, due to the delicate soil-water relations for rain-fed
agriculture in the more arid regions, additional textural
divisions should be considered for the surface layer.

Wes Fuchs has spent considerable thought, effort, and time
into modifying the original FCC to take into considerations some
of the factors mentioned above. This modification was made to
evaluate the selection of soils to be used in the EPIC program in
relation to productivity. The Fuchs modified FCC is a computer
driven system that uses information from the Soils-5 Form to
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generate FCC codes. It iS not as exacting as the original FCC
because of the lack of chemical data. However, the preliminary
runs and evaluation of the Fuchs modified FCC indicate the
additional divisions and modiEiers are important, and significant
management interpretations can be made from them. In addition,
the modification to use the Soils-5 Form aids in evaluating the
system over large areas as the keying in of individual soils is
not required.

The FCC was originally designed as a system to group soils
requiring similar management or with similar management problems.
Thus, there could be soils with differing productivity in the
same FCC class. Some comments from people using the FCC have
indicated changes that would provide additional groupings
relative to productivity. A good point, but would confuse and
complicate the design of the system. Future evaluations and
testing of the FCC should be done with,management  of the groups
as the primary evaluation criteria.

The task force recommends that the testing of the FCC be
continued, either by evaluation of the groupings developed by Wes
Fuchs' program, or by Fuchs' modifications being incorporated
into the original FCC microcomputer program, and the codes
generated by the testing individuals. It is also recommended
that an individual be given the responsibility to design and
oversee the testing. This individual will have the
responsibility of assisting the regions in the evaluation
process, providing updated FCC codes from the Fuchs modified FCC
program, providing microcomputer programs with the most current
modifications, and suggesting testing procedures. The individual
will have the authority to request testing in particular MLRA,
county, or soil survey areas, and will have the authority to
incorporate changes as testing suggest.

Amendments:

The following amendments were recommended
V.ork Planning Conference:

1) An agronomist should lead or at least
in further testing of the FCC.

2) A name change Should be considered to
FCC does.

at the National

take a lead role

reflect what the

3) The Task Force be continued with a report at the next
National Work Planning Conference.



Wes Fuchs FCC modifications.

Surface
Texture/depth
Sandy (20 in
Sandv 20-40 in.

Code
S
s+

Sandy 40-60 in.
Loamy, Sandy Loam
Loamy; Other
Clay
Organic
Coarse Fragments
Coarse Fragments

Substrata
Texture/depth
Sandy
Loamy, Non-Silty
Loamy, Silty
Clayey
Coarse Fragments
Coarse Fragments
Restricting (20
Restricting 20-4
Restricting 40-6

Modifiers
Factor
Glev
ustic
Xeric
Aridic
Low CEC
Aluminum
Acid
P-Fix by Fe
X-Ray Amorphus
Vertisol
Low K reserve
Basic reaction
Salinity
Natric
Cat Clay
Water Table Cl.5

Code-

:

:t
e

:
i
x
V
k
b
S
n
C

ft. Wl
Water Table 1.5-3.5 ft. w+
Water Table 3.5-6.0 ft. w

0
15-35% ’
>35% "

Code
S
L
LY
C

15-35% ’
>35% ”

n. R#
i n . R+
in. R

Temperature
Regime
Byperthermic
Thermic
Mesic M
Frigid F

FCC Code
S
S
S
L
L
C
0
I
n

FCC Code
S
L
L
C
I

n

R
not used
not used

FCC Code

:
d
d
e

:
i
x
V
k
b
S
n
c
not used
not used
not used

FCC Code
not used
not used
not used
not used

166
I

I

I

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

167

L A N D  C A P A R I L I T Y  CI~ASSIFICATION
TASK FORCE  REPORT

19H5 NATIONAL SOIL  SURI'EY  CONFERFJJCE:
July, 1985

explore  problems of using uniform critex~ia  such
as climate, slope, and PE (for land capability
classification LCC). HOW can we cross-check,
improve, "1 extend this system? Can we computerize
the system?

In addition to this charge, the committee considered several issues
related to the 1983 Committee report and other current issues related to
XC and its application.

,,SE OF LCC -
'The corrmittee  evaluated current use of LCC in various parts of the-__-
countrv. The! following points summarize this evaluation:

a.

h .

c.

d.

c.

I,CC is widely used and is valuable to SCS jn carrying out its
mission. It is used in conservation planning and also for
inventorying and monitoring and other activities of broader
swpc than conservation planninq  on farms and ranches.

1.X classes and suhclasscs  are used hy Agricultural Stabilization
and Conservation Service, F‘arm~r's  Home Administration,
Federal Crop Insurance Corporation, and numerous  other federal
and statr agencies in most states.

The cooperator's copy oi the capability map is no longer being
colored in most of the ci~,lnt~ry.

Iand capability units (I,CU’s)  are used in less than half of the
states responding and where used thev are not entirely effective as
treatment units.

Several pointed out that the individual soils were better to use
than LCU's  as specific  nbnagement  needs  could he identified
dirfct~ly.

IS$;;CIE  1 - Can we use uniform  criteria such as climate, slope, and potcntjal
~vapotranspiration  (PE)  for ICC?

a. The committee believes  that a thorough analysis and evaluation
should hr ini~tiated  tci help impro\,c  the consistency and accuracy of
ISC. Recent Assessment and Planniny  Staff reports (NO. 1 by Ilee and
(;oehel and No. 7 by b!cCormack  and Heimlich)  indicate that there are
inconsistencies  in the ICC placements of soils across the nation.

b . Ont phase of this activitv  should he to determine those criteria
that can he applied nationally to define LCC classes. If it is
demonstrated  that i~t is not appropriate to use a given criteria
nationally, the mndelling  activity should help determine where it
should be applied, i.e., regionally, or by states MLRA's  "5 MLRR's.

c. A proposal was received that the activity should be divided into the
maior  kinds of limitations, e.q., erosion, wetness, etc. After
workable  rating systems are developed for each



168
Ijr?tation  individuallv, thcrr  their conhined  anslysis  and rrodcllinq I
should be cirried  out.

An example of a modellir:o systetn  for LCC class for the soil wetness
!i~mitation  proposed  bv Keith Young  is provided in Table I. The

I

importance of interactions and exxples  of their treatment is
illustrated.

I

a. The committee compared criteria submitted for Class I from New
Mexi~co, Ft. Worth, and Lincoln (Table Z), in an effort to identify
some of the difficulties that must be faced in modellinq LCC. A I
comparison of criteria indicate the need for coordination in:

0 depth to bedrock
0 available water capacity
0 surface texture
0 seasonal high water table
0 stoniness
0 salinity
0 rock fragments, surface
0 potential evapotranspiration
0 slope
0 floodinq
0 wind erosion
0 PH
0 cumulative dry days
0 sodicity

Criteria from Montana indicates that awe > 1.5" was required for
the surface foot and 7.5" for the upper ho". A further requirement
from Montana is that the soils must be moderately well or
well-drained. California requires an awe of at least 0.13 in/in and adds

I
the Thornthwajte  il?clices  (> 20) as criteria.

TSSUF. 2 - Ts Class V needed? The majority of the committee felt that VW I__-was not useful  and that no clear difference exists between VW and VIW.

The committee supports the 1904 decision o f the NfiQ  staff that Vs was
not needed and should be included with VIs.

I
A proposal has been made that VW be used for soils of floodplains that
experience flooding which renders them unsuitable for cultivated crops. Such

I
soils would be excluded'from  VTw. This proposal merits further study.

ISSUES  DISCUSSED RY THE 1983 COMMITTEF I
Tn 1983, opinion was divided  on some of the issues addressed by the
previous Connnittee. Thus, it was considered advisable to further
evaluate these issups:

I
ISSUE 3 - llnder what conditions is it n@t appropriate to assign ICC to both the
improved and natural conditions.

_ _ _ _ _ _ I
The 19R3 Committee report indicates that both conditions should be
rated where the survey did not separate the two conditions, and
implies that both would also be rated where the survey did separate

I

-2-
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the t~wo conditions. :t~ nentions i~rriqation  and drainage as improvement
practices for which separate WC ratings would he appropriate.

Re*pon*e of the current committee indicates that rating both improved and
natural conditions is not advisable for:

a. practices which are considered temporary, such as terraces and other
erosion control practice*.

b. area* where most of the *oil is improved

Post  members of the committee prefer that only the existing condition
be rated. This is taken to mean that both the improved and natural
condition* should be rated, assuming both exist.

RECOMMENDATION: Both the natural and improved conditions should be rated
except where the improvement is temporary, such a* most erosion control
practice*, or where the entire extent of R soil ha* been improved (and
thus the natural condition is not pertinent). Feasibility of
imprcvement, per se, s not a consideration.

ISSUE 4 - HOW should LCC be applied to soil complexes and soil associations?

The 1983 report indicated that the reaction was mixed to this
question, but that the majority supported assiqninq ICC to individual
component*. The same reaction was received by the current committee,
with 7 of 13 votes favoring this approach.

Recent discussion* at NHQ have resulted in a unanimous opinion that
only one capability class should be assigned to complexes and soil
associations, due to the very general kinds of uses of this rating.
HOWW?r, it was also pointed out that where on-site investigations are
carried out to determine which component exists at a given site, it may
not help the user to rate the map unit. A single rating which indicates
directly the use potential of the entire map unit is preferable for many
decision* about land use and this perhaps is the level of generalization
that the capability class should represent. On the other hand, where
more specific information to quide soil management is needed, each
component must  be considered. Thus, the decision appears to hinge on
whether general decisions about land USE or more detailed decisions about
soil manaqement  are sought.

RF.COMMENDATION: ASsign LCC to component*, as specified in current
policy. Further study and clarification of the issues is needed.

ISSUE 5 - Should dual subclasses be assigned to map units to indicate both
primary and secondary limitations?

The 1983 committee reported almost equally divided opinion, so the
issue was reconsidered. A clear concen*u* (10 to 3) of the current
committee voted not to use dual subclasses, in agreement with the
1983 committee concensus.

RECOMMENDATION: Use only single subclasses as current policy indicate*.

JSSE 6 - Are there adequate subclasses in LCC?

The 1983 committee recommended that the number  of subclasses remain

- 3 -
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c - erosion:
sheet and rill erosion
wind erosion

w - "etne**
seasonal water table
flooding

c - climate

dry
cold

Additional subclasses for suhdividing subclass "s" are in need of
further study, hased  on committee responses.

The symbols used for the possible new subclasses formed by
dividing e, w, and c should avoid use of the old symbols.
thought to be necessary so that IIe, for example, prior to
will not be confused with a different IIe that would exist
revision.

sub-
This is
revision,
after

HECOMMENDATION: The addition of new subclasses should be studied
further.

SL!KfiAQY  OF ACTION ITEMS:

1.

2.

3.

4.

Assiqnments  should be made to develop a workplan  for analyzing and
evaluating KC and its use throughout the entire country.

Send to the states and NTC's  for review a proposal that VW be
reserved for soils o.f floodplains that are unsuitable for
cultlivated  crops.

In the future, both the natural and improved conditions should be
rated per recommendation of ISSUE 3.

Assign further' eval~uation  of the application of ICC to soil
complexes  and associations, arid the adoption of new subclasses
to n future NCSS committee.

C"MM11'7'EE  MF:MRF:QS:

Walter  Ochs, Engineering Division, SCS, Washington, D.C.
Iiohhy Rirdwell, Invrntory  Resources Division, SCS, Washington, D.C.
Honald  Hoppes, State Soil Scientist, SCS, Davis, California
Keith fluffman, Statue Soil Scientist, SCS, Columbus,  Ohio
1,i ndia I.ee, Economic Research Service, LISDA
c;rri,id  Darhy, Ecoloqical  Sciences Division, SCS,  Washington, D.C.
l~nul Ii. Johnson, Soil Correlator, MWNTC, SCS, I,incoln,  Ilebraska
1ioward  St~evcrmer, Conservation Planning 6 Application, SCS, Washington, D.C.
I.:,-,,cst  TodA, State Conservationist, SCS, Auburn, Alabama
Frank Dickson, State Conservationist, SCS,  Caper,  Wyoming
Ccrry  li. Iluckcl, ?,tate Soil Scientist, SCS, Albuquerque, New Mexico
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uc:ith K. You:iq, Soil~s Dz1.n  :nfomation  Specialist, Soil Survey  Division. SCs,

I(ashinqton, D.C.
*like  Singer,  Associate Professor Sc,il Sciencr,  university of California

navis, California
YES olsnn, kssociate  professor  Pedology,  University of Ill.irois,  llr~ana,

rllinois
r'cr F:cComack, Soil Survey Division, Chairman, SCS, Washington, D.C.

-5-
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NATIONAL COOPERATIVE SOIL SURVEY CONFERENCE

July S-12. 1985

Report. of Committ.ee  - HoisCtrre in Soils

KSKRERS  :
S. R. Raw.  Soil Scientist, Soils Staff, KNTC.  SCS. Lincoln, NE
R. A. Dierking.  Soil Scientist, Soils Staff, WNTC. SCS. Port.land.  OR
W. W. Fuchs. Soil Scientist, SCS. at ARS Grassland-Soil and Water

Research Lahoratory , Temple. TX
R. 8. Grossman (Chairman) Soil Scientist, NSSL. KNTC. SCS. Lincoln, NE
P. B. Pringle.  Soil Scientist, Amarillo, TX
L. A. Quandt. Soil Scientist, Soils Staff, NENTC. SCS. Chester, PA

INTRODUCTION

Three mat. ters are discussed: (1) use-specific soil property records;
(2) water state classes for field application; and (3) manual field
evaluat.ion  of water st.ate. The committee met with National Headquarters
Staff in the fall of 1983

The 1981 and 1983 reports discuss approaches to water information
records. These efforts indicated a need to link evaluation of the pattern
of water st.ates and water transmission rates to specific uses of soil. In
this report, a record will he presented that incorporates water related
information within a general description of use-dependent agronomic
properties for specific uses of a map unit.

SOIL PROPERTIES RECORD

The material to he present.ed is a joint efforts of a large number of Texas
Soil Conservation Service personnel, in particular. the area staff at
Amarillo, Lubbock.  and Pampa. Texas. The work was done by conservation
agronomists. civi l  engineers and soil scientists working to&ether. The
intent was to design a record that could be part of the technical guide of
a District. Soil Conservation Office. The record format was evaluated hy
personnel of the Plainview.  Texas. District Office. Soil Conservation
Service personnel in West Texas are completing records on the major soil
and soil use combinations  for four counties that should encompass most of
the agriculture of KLRA 77.

A sample Soil Properties Record form is table 1. The format is designed
for the Texas portion of Kajar  Land Resource Area (KLRA) ?I. The idea is
to formulate a record format that in broad outline would have national
applicat~ion hut. for which particular entries could he changed among
KLRA’S. A manual has heen drafted that explains the soil property
records. The material to follow is taken from this manual.
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Identification HeadinKs

Location is usually a soil survey area that encompasses a county.

Hap  Unit is for the specified soil survey area.

Calendar Year Use gives the crop and major cultural practices that would
affect soil properties that influence the record for a calendar year.

Rotation is the cropping sequence beeinning  the year prior to the calendar
year of the record. In rotations that involve a fall-planted small grain
(usually wheat). the year the grain is harvested is described by the small
grain. and the year that the small train is planted is referred to as
fallcnd. A wheat-grain sorehun-fallow  rotation has two crops and two
fallow periods of about 11 months each.

Water Regime is the relative wetness or dryness of the plant &rowing
portion of the year of the record. The classes wd. averaxe.  and d> are
employed. Average pertains to precipitatio.8  to be expected 6 years in
10. Dry pertains to 2 years in 10 on the dry side, and wet to 2 years in
10 on the wet side.

Operations Schedule eiveo  in chronological order, beginning with the
previous calendar year, the kind and date of cultural operations that
would ho expected to significantly influence entries in the record.

Be pertains to when the record was completed.

Record Number contains the state abbreviation, the county PIPS Number, and
thret? dieits signifying the chronoloLGca1  order of record completion
within the location.

The 1isC under Compiled By gives the people with principal responsibility
for completing t.he record.

Column HeadinKs

&.i~e  Number is the row position in the record.

Kind of Infonnatkn is a short description of the entry.

Ent.ry Numbers are unique alpha-numeric numbers assi&ned t.o each entry.
Explanations in the procedural manual are arranged  in ascending numerical
order of the Entry Numbers. The first t,hree positions indicat.e the kind
of infonnat~ion. The fourth position specifies whet.her  the ent.ry is for
t.he map unit (lett.er AI or is use dependent and not specified by the map
unity alone (letter Bl. The fifth and sixth positions specify the
procedure employed t.o measure or to complete the entry.

hap Vni t, Derived ?bnt.ries are independent. of t~he use of the soil and are
assumed Tao be const,ant.  t.hrough the year. Host of these entries are
obtained direct.ly  from t.he map unit file. Some involve additional
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considerat.ions. Use Dependent. Quantities chance with the use of the soil,
coma  are constant through  the year and no monthly values are shown.
Others change monthly depending on weather conditions, cultural
operat.ions.  and plant growth patterns. Par some entries with monthly
values, a yearly value hased on the monthly entries may also he given.

Entry Descriptions

To follow are excerpts from the procedural manual under preparation for
the Texas portion of WLRA 77.

The Entry Numbers  are on the righthand side. The same Kind of Entry may
have  two definitions if both Map  Unit and Use Dependent Values are
possible.

CIEQI : OOlAOl
This is the potential soil loss assumed to occur at Garden City, Kansas.
for a wide. unsheltered field that is hare and untrusted. It is based on
t,he percent. aggregates >0.84 mm. The value comes from the National
Erosion Handbook.

l$gQ OOlBOl
Prom sieving measurements hy the AR.9  station at Big Spring. Texas. as
interpreted using the Texas Erosion Handbook.

IJBQ 002BOl
Soi 1 ridge roughness. Cuidelines come from the National Erosion  Handhook.

Hat: 003801
Determined hy the average wind velocity and hy surface soil moisture.
Guidelines come from the National Erosion Handhook.

wm 004801
The  unshe l tered  d i s tance  across  the  f i e ld  f rom the  preva i l ing  or  damaging
w i n d  d i r e c t i o n . Guidelines come from the National Erosion Handbook.

@E OOSBOl
Quant i ty .  k ind ,  and  or ien ta t ion  o f  vege ta t ion  expres sed  a s  an  equ iva len t
q u a n t i t y  o f  flats smal l  erain r e s i d u e . Widelines  come from the National
Eros ion  Handhook.

GJSQ  So i l  Loss : 006BOl
Comput.r:d  f rom the  prev ious ly  g iven  fac tors  a s  descr ibed  in  the  Nat iona l
Erosion Handbook.

FSLE R: 007AOl
lwpendc-nt~  on rainfall  intensity and amount.  which est.ablishrs  the number  of
eros ion  index  un i t s . VolUos are in the National Erosion Handbook.

USLE K: 008AOl
Rrodihi1it.y fsrt.or. I t  i s  t h e  s o i l  l o s s ra te  per  eros ion  index  un i t  a s
measured  on  a  unity plot,  which has def ined  d imens ions ,  a  un i form 9-percent
s lope  and  i s i n  cont,inuous  cleawtilled  f a l l o w . The  eros ion  index  i s
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I
calculat~ed by summing the products of t.he tot.al enet-gy  and the I)o-minute
intensity of storms for the year that meets certain criteria. Values are
in the National Erosion Handbook. I

USLK L: 009AOl
The length from the point of origin of runoff to sediment deposition,
channel entry, or the edgo of the field.

USLK s: OlOAOl
The pertnnt slope. I

USLR LS: 01 lAO1
Combines slope length and slope gradient. It is obtained from the
National Erosion Handbook. I
USLE  c: 012801
The factor for the ground surface cover and the management as obtained
from the National Erosion Handbook.

USLR P: 013AOl
The factor for erosion control practices. Values are from the National
Erosion Handbook.

(ISLE Soil Loss: 014BOl
Computed  soil loss based on multiplication of the previously given
quantities.

Surface CNst-Resistance/Thickness: 015BOl
The crust is removed and air dried. The specimens consist of crust
l/2 inch on edge and 114 inch thick. or the thickness of the crust if
less than l/4 inch thick. The thickness includes the crust proper and any
adhering soil mat.erial. Specimens are held on edge and crushed between
thumb and forefinger. Classes are in the table to follow. A top loading
balance. such as is used for weighing mail, may be used to train the
f ingcrs. A bar l/4 inch wide should be placed on the scale to simulate
the crust specimen. The specimen may be crushed with the forefinger and
thumb of one hand while simultaneously applying the same  felt pressure to
the scale with the forefinger of the other hand. The scale is read upon
rupture of the crust specimen.

Class Name stress at Rupture
lbs

Absent (A)
Rxtremely  Weak (EW)
Very Weak (VW)
Weak (W)
Koderst,e (K)
strong (S)
very strong (VS)
extremely strong (Es)

Present huts not removable
Removable; ~114 lb
114 - 3/4
3f4 - 2
2 - 4
4 - 10
.lO
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Crust. resist.ance  and thickness toget~her  may affects infilt.rat.ion  rate?.
seedling emergence and wind erosion. Crust expression is used in entries I
t,hat.  pertain too the wsst,er  state. and t,o Effective Kydrologir  Group.

I
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Note: 001
Tillage  Zone Thickness extends from the ground surface to the base of
deepent  ev idence  o f  recurr ing  mechanica l  d i s turbance  by  an imal s  or  by
implements . exclusive of  d e e p  plowing for erosion control,  commonly 6 to
10  inches .

N*: 002
Rulk d e n s i t i e s a r e  f o r  t h e  m o i s t  s o i l , exc lus i ve  o f  rock  f ragments .
Plcar;urements  may be by several  methods.  including gamma probe. clod,
core, and  excava t ion .

ll~per Tillage Zone  Thickness : 016BOl
Note  001  app l i e s . The Upper Tillage Zone extends from the ground surface
to  tho  base  o f  mechan ica l  d i s turbance  by  the  mos t  recent  tillage
o p e r a t i o n . commonly 3 to 5 inches.

tl~~er  Tillage Zone  Dens i ty : 017BOl
Not.es 001,  002 apply. R u l k  d e n s i t i e s  a-e p r e d i c t i v e  o f  f i n a l
i n f i l t r a t i o n  r&e. r e s i s t a n c e  to’water e r o s i o n ,  l o w  s u c t i o n  w a t e r
r e t e n t i o n .  and  the  g e n e r a l  c o n d i t i o n  o f  t h e  seedbed  (tilth).

Lower Tillage Zone Thickness: 018801
Note  001  app l i e s . The Lower Tillage Zone extends from the base of the
m o s t  r e c e n t  m e c h a n i c a l  disturbance to the base of  the deepest  recurring
a n n u a l  o r  near annual  tillage. Thickness may vary from 1 inch to mot-e
than  4  inches . It  commonly exhibits  mechanical  compaction. It may he
t h e  l i m i t i n g  z o n e  f o r  i n f i l t r a t i o n . Deep disturbance for wind erosion
c o n t r o l  t h a t .  r e s u l t s i n  p r o f i l e  m o d i f i c a t i o n  i s  e x c l u d e d . Such deep
dist.urhanccs  commonly  change  the  c la s s i f i ca t ion  o f  t.he so i l  and  would
there fore  l ead  to  a  separa te  record .

Lower Tillage Zone: 019BOl
Note s  001, 002 apply. These  hu lk  dens i t i e s a r e  predict.ive  o f  root
p e n e t r a t i o n  and f i n a l  i n f i l t r a t i o n  r a t e .

Upper Subsoil-Densit.E 020801
Note  002  app l i e s . The Upper Subsoil  is  the layer immediately beneath the
t.illage  zone. It  may be subject  to mechanical  compact.ion. I f  t h e
over ly ing  Lower  Tillage Zone is  not compacted,  this  layer may be the
l i m i t i n g  z o n e  f o r  i n f i l t r a t i o n . T h i c k n e s s  i s  n o t  s p e c i f i e d  b u t  g e n e r a l l y
i s  l e s s  t h a n  6  i n c h e s . These  bu lk  dens i t i e s  may  a f fec t  root  penetra t ion
and  in  some  ins tances , f i n a l  i n f i l t r a t i o n  r a t e .

Finn1 Inf i l  t.ration Rat.e: 021AOl
T h i s i s  hased on t.he permeabi1it.y  of t.he m o s t  restrict~ive  l a y e r  w i t h i n
4 0  i n c h e s  o f  t h e  s o i l  s u r f a c e  as oht.ained f r o m  t.he So i l  Int.erpretation
R e c o r d  f o r  t h e  s o i l  s e r i e s .

F i n a l  Infilt,rat,ion  R a t e : 021801
This i s the  st,eady  ponded infiltrat.ion  ra te  measured  wit.h a  cons tant , -
head .  record ing ,  double  r ing  infiltrometer. A lo- inch  d iameter  r ing  i s
sea ted  in to  the  mos t  re s t r i c t i ve  par t  o f  the  near sur face  tillage z o n e
a n d  upper subsoi 1. A c o n s t a n t  head of  1 .5  inches  i s  ma in ta ined  and
infilt.ration i s recorded  hy  water leve l  recorders . The  ra te  i s  repor ted
a f t e r  pending for  24  hours  or  longer . Crus t  express ion  and  bu lk



densi ties of the tillage zones and upper subsoil are recorded. The fins1
infiltration rate is used to calculate the Design Intake Family. the
Expwtcd  Net Intake, the Effective Hydrologic Group. and in the
computation of the field available water on a monthly basis.

Design Intake Family: 022AOl
The Design Intake Families are generalized relationships between
cumulative int.ake rate and time. The numerical values-given are an
estimate of the final intake rate. These estimates have limitations as
indicated by the following quote: “There is no simple guideline. such as
soil texture, to govern placement of a soil in a specific group. If
field experience is inadequate to group the soils properly. field
evaluation should be made. Such evaluation provides reliable data for
furrow design on specific soils of an area.” (Chapter 5. NW-15 furrow
irrigat.ion). The Design Intake Family affects the method of water
application, length of run. and time of application.

Design Intake Family: 022801
The Intake Families are generalized relationships between cumulative
int.ake rate and time. The numerical values given are an estimate of the
final intake rate. Data using constant-head. recording. double ring
infiltrometers are plotted on log paper. TIIe resulting c.urve is compared
t,o those in Fig. l-10 of SCS. Engineering Staff (National Kngineering
Handbook Section 15. Chapter 1) to determine the Design Intake Family.
If the curve crosses several intake family curves, it is considered
non- typical. and NT should be ent.ered. The Design Intake Family is used
to design irrigation systems.

Expected Net Int.ake: 023BOl
The gxpected Net Intake is used to plan irrigation schedules. It is the
net. amount of wat~er  that, can enter t.he soil in 24 hours . h curve  is
employed that relates the expected Net Intake and bulk density of the
Lower Tillage Zone and Upper Subsoil. The time depends on the dominant
set time employed in the area. If the time is other than 24 hours.
anot.her Entry Number is assigned. In the absence of measurements of
fin31 infiltration rates. data for closely similar soils are employed.

gFfective  Hydrolc&r  Croup: 024801
The Hydrologic Group is an estimate of steady pondcd  infiltration rate
for bare soil under wet condit.ions. including presence of a water table
i f  common  t.o t.he s o i l . The assignment is based on the Final Infiltration
Itat,e,  as follows:

Final
Infiltrat,ion
A&_

infhr

Effective
Hydrologic
Gr0LJfJ

<.l D
.l to .3 C
.3 to .5 B
>.5 A

Host Final Infiltration Rate data are for the untrusted  condition. An
adjustment. for crust is advisable.
its is assumed t.hat.  crust. apt-e,,

For soils in H drologie  Grou
c-ion has lit.tle inf uence  onr

A or D.
runeff .
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H e n c e .  the Fina l  In f i l t ra t ion  Rate  measurements  for  the  ““crusted
condi  t.ion ax-e u s e d  ui t.hout  adjust~ment  _ For  soils  in Hydrologic Group B
or  C  wi th  loam or  f iner  textured  near  sur faces .  the  F ina l  In f i l t ra t ion
Rates  for  the  uncrustrd  condi t ion  are  ad jus ted  us ing  the  fo l lowing
g u i d e l i n e s :

Hydrologic Group C-Reduce the measured Final Infiltration
R a t e  h y  o n e - f o u r t h  i f  t h e  c r u s t  i s  Ueak  and by one-~half if
more pronounced than Weak. I f  t h e  e x p r e s s i o n  i s  l e s s  t h a n
Weak,  ignore  the  crus t .

Hydrologic  Group B-Reduce the measured Final Infiltration
R a t e  h y  one-~,fourth  if  the crust  is  Moderate  o r  s t r o n g e r .
I f  t h e  e x p r e s s i o n  i s  l e s s  t h a n  noderate. i g n o r e  t h e  c r u s t .

Antecedent  Koisture  Condi t ion : 025801
The Antecedent Moisture Condition is  based on the accumulated 5-day
a n t e c e d e n t .  r a i n f a l l . I t  i s  an  index  o f  watershed  wetnes s  which  i s  u sed
for  runof f  e s t imat ion  methods  and  i s  u sed  for  runof f  e s t imat ions .
Antecedent  moi s ture  cond i t ion  i s  de f ined  in  the  Nat iona l  Eng ineer ing
Handhook #4. Chapter  4 .  Table  4 .2 . Antecedent  moi s ture  cond i t ion  i s
obta ined  f rom the  pa t tern  o f  water  s ta te  c la s ses  a s  found  in  Entry
030ROl. The followin&  is  from Texas Engineering Note,  Hydrology
210.18-TXXS:

I - Dry (D) O - 1 0  i n c h e s ; o r  S l i g h t l y  Hoist (KS) O - 1 0  i n c h e s
and  S l ight ly  Hoi s t  or  Dry  lo-20 i n c h e s .

III - Wet (W) O-10 inches;  or Very Hoist  (HV) O-25  inches .
and  Very  Hoi s t  or wetter helow.

II - O t h e r

Hydrologic Soil  Cover Complexes: 026801
The Hydrologic Soil  Cover Complexes are employed to determine the Runoff
Curve Number. T h e  f i r s t  l e t t e r  d e n o t e s  t h e  s o i l  u s e ,  t h e  s e c o n d  t h e
consrrvation  prac t ices  employed , the  th i rd  the  amount  o f  re s idue ,  and  the
fourth t.he percent.  crop canopy. The  entry  codes  are  a s  fo l lows :

Posit.ion +xification

1
1
1
1
1
1
2
2
2
3
3
3
4

:

F
R
S
C
P
W
T
0
E
B
P
G
P
G
B

Fal low
Row crops
Smal l  gra in
Close seeded legumes.  meadow
Paot.ure  or Range
Woods
Straight  ROW
Contoured .  not  terraced
Contoured ,  terraced
N o t  s p e c i f i e d
POOI-
Good
POOC
Good
Not  spec i f i ed
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Rwff  Curve NflAumr 027801
The Curve Numher for Antecedent Ploisture  Condition II and the applicable
Hydrologic Soil Cover Complex is obtained. This Curve Numher is then
adjusted far t.he Antecedent. PSoist.ure Condition if necessary.

Na: 003
Rooting depths are the distance from the ground surface to the specified
position.

Rooting Depths, Common: 028801
Note 3 applies. Distance to the maximum depth of common  alive roots.
POP t.ap rooted p1ant.s. the deepest rooting depth is employed.

Rooting Depths. Few: 029801
Note 3 applies. Distance to the maximum depth of few alive roots.

N&: 004
The soi; uas hew subdivided into major horizons based on differences in
text,ure. bulk density, reaction or structure. The maximum depth is
determined by the base of maximum rooting at physiological maturity or to
a root restricting layer.

Available Uat.er: 030AOl
Not.e 004 applies. The values come from standard soil survey documents or
research reports and apply to each of the major horizons. The values
represent the capacity to retain water in the available range and not the
act.usl  amount of available  water. The lower limit of available water is
taken as 0.8 x the 15-b.%- retention for stress resistant crops and 15-bar
for other crops.

Available Water: 030801
Water status is given hoth as a percent of the total available  water and
as the water state class for each of the major horizons. A letter
designation indicates the water state. DV-Very Dry. DH-Hoderately Dry.
DS-Slightly Dry. %-Slightly Hoist. )DI-Moderately  Hoist.  W-Very M o i s t .
WA-Wet with free water, and WI-Wet without free water. The computat.ion
of Available Water is quite lengthy and will not be included in this
report. Brief ly. evapotranspiration  is computed for the crop while
growing from published relationships. Evaporation from the soil is
estimated hy a protocol that involves the influence of crop residue and
o f  t.he t.illage operat.ions. A net precipitation (i.e.. water entry into
the soil) is comput~ed. This computation involves the cumulative
infiltration at 1. 2 or 3 hours. amount of residue. kind of crap. and
surface configurat.ion  as it affects retardance  of surface flow.
Irrigation addit,ions  are also included. Hont.hly. the difference between
the evapot.ronspirat.ion  and the net. precipitat.ion or water entry is
computed. and the available water increase or decrease is calculated
accordingly. A key pat-t of t.he comput.ation  is t.0 assign a final
inf il t~rat.ion  rate as adjusted for crust and for
o f  t.he t.illage zone. Relatedly, a t.ime must. b e
is present at the ground surface. This time is
tillage practires. and surface configuration.

the maximum bulk density
assigned t.hat free water
dependent on the crop.
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&ailable Water Capacity: 031AOl
Not.e  0 0 4  a p p l i e s . The  inches  o f  water f rom f ie ld  capac i ty  to  the  lower
l imi t  o f  ava i lab le  water  for  the  crops  concerned  i s  computed . The
comput~ation  involves t.he m a n i p u l a t i o n  o f  l a b o r a t o r y - d e t e r m i n e d  w a t e r
r e t e n t i o n s  o r  er;timates t h e r e o f .

Ava i lab le  Water  Present : 032BOl
Note  004  app l i e s . T h e  i n c h e s  o f  a v a i l a b l e  water tha t  i s  present . The
ava i lab le  water  tha t  i s  present  i s  computed  as  exp la ined  in  030801 .

Ava i lab le  Water  Def ic i t : 033BOl
No& 004  app l ie s . T h e  inches  of water that would be required to brine
t h e  s o i l  t o  f i e l d  c a p a c i t y . I t  i s  ca lcu la ted  f rom the  d i f ference  be tween
the Available Water Present and the Available Water Capacity.

&ticipated yields2 034801
On the  a s sumpt ion  tha t  so i l  water  i s  l imi t ing  and  us ing  the  in format ion
in  en tr ie s ,  these  are  y ie lds  ca lcu la ted  f rom the  a s sumed  water  regime.
An illustrat.ion  follows for grain sorghum. Thi s  equat ion  has  on ly  loca l
a p p l i c a t i o n . The  Entry Number is  chanced  i f  other equations are employed.

Tota l  inches  water
used by crop

6 .0  inches  requ ired
- to reach b o o t .  s t a g e

300-350  lbs  gra in / inch
x o f  remain ing  water = LbslAc

Soi l  Condi t ion  Rat ing  Indicies: 035801
These  indicies t-ate the degree to which each crop and soil  treatment
c o m b i n a t i o n  a f f e c t s  t h e  s o i l  t i l t h  a n d  o r g a n i c  m a t t e r . I n s t r u c t i o n s  a r e
from Section III of the Texas Field Office Technical  Guide. T h i s  r a t i n g
would  be  so i l - improv ing .

D i s c u s s i o n

C a r s o n ,  Dnwson. Crny and  Hale  count ie s  on  the  Texas  High  Pla ins  at-e beinK
c,ompleted  o n  a t.rial b a s i s . T h e s e  c o u n t i e s  rover a wide range o f  so i l s .
u s e s range from cotton in Dawson  County to predominantly winter wheat  and
grain sorghum in Carson and Gray count.ies. A f t e r  t h e s e  c o u n t i e s  a r e
comple te . the effort  will  be reviewed and a judment made  whether  to
e x t e n d  it  to the whole Texas part  of  MLRA 77 . The work for the four
c o u n t i e s i s  about  40  percent  comple ted .

Personne l  in  the  Di s t r i c t  Of f i ce  can  be trained in 1 day to complete a
single ca lendar  year  record . A f t e r  t h e  i n i t i a l  t r a i n i n g .  o n e  r o t a t i o n
(t~hrre c a l e n d a r  yea- r e c o r d s )  c a n  b e  complet~ed  daily. F o r  s i m i l a r  s o i l s
to  those  comple ted ,  the  t ime  drops to  6  hours  for  a  ro ta t ion  o f  three
ca lendar  years .

Immediat,e  p lans  are  to  have  the  Be l t sv i l l e  Hydro logy  Labora tory  compute
t h e  fins1 infilt,ration  rclt.es and to explore with the ARS  group  a t
Bushland  the incorporat.ion of  the i r  research  and  model ing  capabilit,y. We
h o p e  t,o have some  water  stat.e p a t t e r n s run by the KPIC model to compare
against.  t.he approach now employed for the records. T h e r e  is t.he g e n e r a l
q u e s t i o n  o f  comput~er generation of quant.ities  and  the  inteweaving  o f
l o c a l  estimat,es and measuremenk?  wi th  computer-eenerat.ed  q u a n t i t i e s .  W e
recogn ize  the  need  to  assemble  a body  o f  e s t imates  thnt~ res t  bo th  on
comput.er  comput,at.ion  .and on rstimot~es  b y  e x p e r i e n c e d  p e o p l e . Without use
o f  the  romput.er.  t h e  j o b  b e c o m e s  t,oo great,.
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The Soil Properties Record format presented was developed with the help
of R Dist,rict  conservationist. It is designed to be as part of the
Technical Nides of the District Office. The record sacrifices
specificit.y  and flexibility in order Tao avoid being too complex. An
alternative approach will be described which has &reater  flexibility and
specificit.y. but is not suitable directly for District Offices. The
entry is identified by a number having five components. As for example:

The firsts entry 010

010 012 006 001

specifies the kind of measurement or observation.._. _ ._ ~. .
The second entry 012 specitie s where vertically the observation or
measurement pertains. The third entry 006 indicates where the
observation pertains laterally within the tillage  determined relief. The
last entry 001 Gives the antecedent water state history.

For the example we have the bulk density (010) of the upper tillage zone
(012).  exclusive of the row (006) and for a usual year in terms  of the
wat~er  regime (001). The advantage of this approach is its flexibility
and suitability for recording a specific measurement sets. The
disadvantage is that the flexibility leads to complexity of kinds of
entries and makes the terminology unwieldy. It might be possible to
enter hard data sets using this more flexible identification approach and
then to output the information in a format more similar to the sample
record.

Apart from how to construct the records, what are some of the advantages
and implications of use dependent property for map units:

1. The record is interdisciplinary in the process OF formation.
Conservation agronomists. civil engineers and soil scientists are all
involved in the Texas effort. The full range of Soil Conservation
Service soil-behavior predicted quantities is covered. This pulls
to&ether a wide range of experience. It leads to a broad base of
administrative support.

2. A wide range of information is in one place for cross checking and
interactive applications. Experience is made numerical anon is on paper
where it can be subject to quality control.

3. Hard dat.a se& are associat.ed  wit.h a specific soil use to which they
originally pert.ained.

4. Modelers need the inputs from these records. They also need to
compare these records against model outputs as checks against the
models. And finally, they need a format for use-specific t.emporal output
Tao have a place for t.heir  output.. For example. where is the place for
the frost. depth models now available in our present soil survey
documcnt.at.ion? The answer is that there is no place because we do not
specify soil cover in our docwnentat.ion which is so crit.ical  Tao frost
depth. We probably need a hybrid record--partly experience based
estimates and measurements and partly model outputs.

5. Soil use can be evaluated by remot,e sensing. If the map unit and
the use are known. then the Soil Properties Record can be a basis for
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p r e d i c t i n g  behavior. I t  i s  perhaps  not  a”  exaggeration  to  ra i se  the
ques t ion  whether  r e m o t e  sensing  can reach its  potential  without some kind
of a use~dcpendent.  d a t a  b a s e .

I. T h e  v a r i a b i l i t y  o f  i m p o r t a n t  p r o p e r t i e s  a s s o c i a b l e  w i t h  s o i l
concept s  would  he  reduced  i f  so i l  u se  and  t ime  in  the  year ly  cyc le  o f  u se
wore  s p e c i f i e d . L a r g e  r e d u c t i o n s  w o u l d  o c c u r  i n  t h e  v a r i a b i l i t y  o f  s o m e  ’
p r o p e r t i e s i f  the  “ear  sur face  zone . l a t e r a l  p o s i t i o n  i n  tillage
detemined  r e l i e f . and  antecedent  water  s ta te  pa t tern  were  spec i f i ed .

7 .  So i l  po tent ia l s  requ ire  m u c h  o f  t h e  i n f r a s t r u c t u r e  t h a t  i s  e m p l o y e d
in the Soil  Property Record. So i l  po tent ia l  computa t ions  cou ld  be  added
to the Soil  Property Record.

8 . Eros ion  and  in f i l t ra t ion  are  the  two  mos t  important  so i l  processes
for  the  So i l  Conserva t ion  Serv ice . They  are  hoth  use - spec i f i c  and
temporal. Nei ther  proces s can  he  addressed  satisfactori-y  without a
use-~drpcndent  tempora l  record  sys tem. In  pas s ing ,  i t  might b e  n o t e d  t h a t
the bulk density of  the Upper Tillaee Zone in the record format
present.ed. cou ld  be  used  to  ad jus t  eros iona l  K based  on  so i l  organ iza t ion .

9.  Much  of t.he p r o d u c t  o f  B a s i c  S o i l  S e r v i c e s  i s  u s e - d e p e n d e n t  a n d
temporal. We need a record such as presented here to regularize this
output,. Can we apply the quality control  procedures that h a v e  heen so
wel l  formula ted  for  s tandard  mapping  to  Bas ic  So i l  Serv ice ’ s  w i thout  an
approach something l ike what has heen presented  here?

10. F i n a l l y . imag ine  tha t  you  are  a  Di s t r i c t  Conserva t ion i s t  who  wi shes
to make the case to a farmer for furrow-diking (small  dams across the
f u r r o w s  e v e r y  G feet. or so). Reca l l  tha t  the  record  presented  i s  for  a
use t.hat, i n v o l v e s  f u r r o w - d i k i n g . T h e  D i s t r i c t  C o n s e r v a t i o n i s t  i n
conversat,ion with a farmer would compare this record t.o a record where
the use is t.he same h u t .  w i t h o u t  f u r r o w - d i k i n g . The rule of thumb is  that
furrowdiking  i n c r e a s e s t h e  i n f i l t r a t i o n  4 0  p e r c e n t  i f  i n  e v e r y  o t h e r  r o w
and  75  percent if  in every row. Presumedly ,  the  so i l  would  he  dr ier  i f
f u r r o w - d i k i n g  were omi t ted , and the yields should he lower in most years.

T h e  p o t e n t i a l  t o  m a k e  c o m p a r i s o n s  s u c h  as this  is  the basis  for the
supports of the program by  l ine  people  in  West  Texas. The record provides
on out.horit~ative. numer ica l  s ta tement  o f  the  use fu lnes s  o f  conserva t ion
prartices.

WATER STATE CLASSES

Tahlr 2 present~s t.he sets of  waat~er s l a t e  c l a s s e s . The  ensu ing  d i scus s ion
i s  for  minera l  soil m a t e r i a l s .  O r g a n i c  s o i l  m a t e r i a l s  a r e  n o t  c o n s i d -
ored. In t h i s  report. w e  w i l l  u s e  k i l o p a s c a l s  i n s t e a d  o f  h a r s  (1 bar =
100 kilopascalsl. T h e  ahhrcviation f o r  k i l o p a s c a l s  i s  kPa. Three major
c l a s s e s  o f  w a t e r  stat.e a r e  r e c o g n i z e d -  -=. Moist  and WJat. Dry and Uoist
are separat.rrd at. 15 bat-. W e t  i s  separat~ed  from PIoist~  at 1 kPa
( 0 . 0 1  bar). A t  t h i s  suct.ion. water f i lms on sand grains  and  macroscopic
structurct1 s u r f a c e s al-e c l e a r l y  v i s i b l e . T h r e e  suhclassen  of Dry are
dist~inguished-  .Very Dry. PIoderat.ely  Dry and Slieh_t.ly  D r y .T h e  separat,ion



bet~ween  Very  Dry  and  PIoderat.ely  Dry is at a wat.er  conten t  equa l  to
SO percent.  relative more than t,he air dry moisture. T h i s water  content
i s  approx imated  a s  0 .35  t imes  the  re ten t ion  a t  1500  kPa. At  th i s  water
cont.ent, resistence to  wind  eros ion  i s  on ly  s l igh t ly  h igher  than  a t
comple te  dryness  (Chepil, 1958.  USDA Tech. 8~11. 11851. Very Dry soil
mater ia l  shou ld  he  very  sub jec t  to  wind  eros ion  i f  o therwise  cond i t ions
a r e  f a v o r a b l e . The Very Dry class should  he  app l icab le  to  the  immedia te
near  sur face  o f  a  wide  range  o f  so i l s  for  per iods  o f  t ime  rang ing  f rom
days  to  severa l  weeks .  and  to  subsurface  and subsoil  hor izons  o f  some
A r i d i s o l s  a n d  c e r t a i n  s o i l s  o t h e r  t h a n  A r i d i s o l s  t h a t  a r e  Xeric a n d
Thermic. Moderately  Dry  i s  separa ted  f rom Sl ight ly  Dry  a t  a  water
conten t  equa l  to  0 .8  t imes  the  1500  kPa r e t e n t i o n . The suction
equ iva len t  to  th i s  water  conten t  i s  rough ly  10 .000  Wa. Drought
res i s tant  crops  grown in  c l imates  tha t  l ead  to  a  h igh  evapotranspiration
such  as  gra in  sowhum  in  the  Southern  Pla ins  reduce  so i l  water  to  be low
the  1500  kPa r e t e n t i o n . For such crops.  the l imit  between Moderately Dry
and Slightly Dry may he a reasonable estimate for the minimum water
conten Purt.hennore. tar a number o f  s o i l s . the  tac t i l e  examinat ion  o f
so i l  mater ia l  a t  known water  s ta te s  suggests  that  0.8 X 1500 kPa
re ten t ion  i s  nearer  to  the  concept  he ld  by  mos t  peop le  o f  the  Hoi s t -Dry
separa t ion  than  i s  1500  kPa r e t e n t i o n .

M o i s t  i s  d i v i d e d  i n t o  t h r e e  subclasses--SliR.htlv  tSoist. Hoderately Hoist.
and Very Hoist. G e n e r i c a l l y ,  Slightly Waist  i s  the  lower  ha l f  o f  the
available water  range  and  Moderate ly  tloist is  the upper half  of  the range
wi th  the  upper  l imi t  de termined  hy  the  water content  a t  f i e ld  capac i ty .
The  idea  i s  to  have  the  c la s s separa t ion  (be tween  S l ight ly  Koi s t  and
Hodcrately PIoistl  whew i r r i g a t i o n  w o u l d  h e  i n i t i a t e d  f o r  m a j o r  g r a i n
crops growing  under high evaporative demand. By  def in ing  such  a  c la s s
l i m i t -._ the irrigation  program in  the  so i l  Conserva t ion  Serv ice  and  the
Nat iona l  Coopera t i ve  So i l  Survey  can  he  in terre la ted .

The separation of Slightly Moist  from Moderately Moist  and the upper
l i m i t  o f  PIoderately  floist a r e  i n t e r r e l a t e d . The  upper  l imi t  o f
PIoderat,ely  Hoist.. referred to as the Upper Water Retention, is the water
r e t e n t i o n  a t  5  kPa ( 0 . 0 5  b a r ) . 1 0  kPa (0 .1  hat-1 or  33  kPa (l/3 b a r ) .
depending  on  whether  the  so i l  mater ia l  i s  very  coarse  (c la s s  I ) .
m o d e r a t e l y  c o a r s e  ( c l a s s II). or  f iner  than  moderate ly  xarse
( c l a s s I I I ) .  D e t a i l s  o f  t h e  d e f i n i t i o n s  o f  t h e  t h r e e  k i n d s  of s o i l
m a t e r i a l s  a r e  i n  t a h l e . 2 . T h e  d e f i n i t i o n s  i n v o l v e ,  i n  a d d i t i o n  t o
par t ic le  s i ze .  organ ic  carbon  and  bu lk  dens i ty . Ue would expect that in
t h e  f u t u r e ,  estimat.es of unsaturat.ed h y d r a u l i c  conduct.ivity-would  r e p l a c e
t h e  mat.erial d e s c r i p t i o n  c l a s s e s , and perhaps the upper l imit  would he
plant dependent..

Slighlly Moist.  i s  s e p a r a t e d  f r o m  tloderat.ely  Hoi s t .  a t  t.he gidpoint  w.
Eention  D i f f e r -  w h i c h  i s  h a l f  t h e  d i f f e r e n c e  b e t w e e n  t h e  U p p e r  W a t e r
R e t e n t i o n  a n d  lSO0 kPa r e t e n t i o n . F o r  s o m e  sit.uat.ions,  0.8 x 1500 kPa
m a y  he suhst.itut.rd  for the lSO0 kPa r e t e n t i o n .

V e r y  Koist is t~he range from t.he  Upper Wat.er  Retention to where the soil
m a t e r i a l  i s  Uet.
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Y& refers to soil material in which water films on sand &rains and on
macroscopic st.ruct.ural surfaces are quite apparent. The soil material is
seen to glist@n; this glistening decreases markedly as modest dryin%
OCC”l-s. Formally, the maximum  suction is set at 1 kPa (0.01 bar or
10 cm). A separation within Wet is made on whether free water is present.

Satiation is a term for the presence of free water (Bresler. SSSAJ 41:
1029. 1978). The a from satiation is used in the symbol (WA) for the
class with free water. This class encompasses the range from the first
appearance of free water to saturation. The concept of saturation is
that no airfilled porosity is present. This would be a restriction from
how the term is no!d wed in the soil survey.

Only the three major classes. Wet. Hoist and Dry, may be employed.
Additionally. two of the subclasses within Ploist and Dry may be combined
as explained in footnote a of table 1.

It is proposed that this overall class set could be used in pedon
descript.ions. TO be most e.ffective.  the water state should be early in
the hody of the description. This is because structure and consistence
con~~~nly  are dependent on the water state.

The classes may be useful for redefinition of moisture regimes. Perhaps
the taxonomic concept of Dry should be on a sliding scale depending on
t~he wat.er  regimes being separated. The Midpoint Uater  Retention
Difference might he the water content for separation between Usually
Moist and Ustic moisture regimes. The 1500 kPa retention might remain
for the separation of Udic and Typic classes of Ustic soils. A n d
finally, 0.8 X 1500 kPa retention might be preferable for the separation
of acidic  intererades  of “stic from more  moist soils and for within
Aridisols. Parallel separations could he made for the Xeric moisture
r&me.

WATER STATE  CALIRRATION  SAPIPLES

There is a need t.o develop a tactile and visusl concept of what soil
materials feel like at.different  water states. The most direct approach
is to have soil scientists feel and examine soil materials at known water
st.ates. This approach would not. of course. replace quantitative methods
of detenninine  water state. hut it would seem useful for t~he application
of the water state classes given previously.

A procedure has been  developed for preparation of soil mat.erial at
standard waler  state and it.s storage for extended periods. The wat~cr
stat.es of concern are the flidpoint  Water Retention Difference, the
1500 kPa retention and 0.8 X 1500 kPa retention.

T O prepare t.he soil mat,erial. it. is first air-dried and then an estimate
or a measurnmcnt.  made of t.he air-dry moisture. Commonly, the air-dry
moisrurc  may be estimat~ed  8s 10 percent relat.ive of t~he clay. An amount
of water is added equal to the difference hrt.ween  t,he water content
desired and the air-dry moisture. An allow,znce  is made for evaporation
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during the addition process, and l/Z to 1 percentage points is added so
that the water content ohtsined will he somewhat in excess of the
desired. The water content obtained  after this first addition is
determined and a calculat.ion  is made of the reduction in that water
content needed to bring the soil material to the desired water
perrmta&e. The soil is then dried in nylon oven ha&s such as are used
for rooki’ng roasts and turkeys. Those hags pas+ water readily. hfhen the
soil in the hag reaches the desired ueieht.  it is transferred to
l/2-gallon canning jars. The shelf life in these jars is measured in
years. When used, the soil material is transferred from the l/Z-gallon
jars to smaller containers. The smaller amounts of soil are used once
and then discarded.

Pour tests are made on the soil material for the evaluation of water
state:

Color value.--The color value of the soil in an unspecified
water state is compared to the color value at air-dryness and
when fully moist. This test probably only has usefulness if
the full range in color value is 1.5 units or more.

Ball test.--4 quantity of soil is squeezed firmly in the palm
of the hand to form a ball about 2 to 3 cm diameter. This is
done in three to five squeezings.  The sphere should be near
the maximum density that can be ohtained by squeezing. The
hall is dropped onto a nonresilient surface. The height in
centimeters at rupture is recorded. Usually heights above
100 cm are not measured. Additionally, the manner df rupture
is recorded. If the hall flattens and does not rupture. the
term “deforms” is used. If the hall breaks into five or less
units, the term “pieces” is used. Finally, the term
“crumbles” is used if the number of units exceed about five.

Rod test.--The soil material is rolled between thumb and
first finger to form a roll 3 mm diameter or less. This roll
must remain intact when lifted at one end for recognition  of
a rod. The minimum length required is 2 cm. If t.he  maximum
length is 2 to 5 cm, the rod is weak. If the maximum length
exceeds 5 cm. the rod is sm.

Ribbon test.--The soil material is smeared out between  thumb
and first finger  to form a flattened body ahout 2 mm thick.
The minimum length required for recognition of a ribbon is
2 cm. If the maximum length is 2 to 4 cm, the rihbon is
WM. If the maximum lnneth exceeds 4 cm. the rihhon is
strong.

To dat,ca about 25 different. soil mat.erials  have been tested. The body of
informat.ion  is insufficient to make many generalit.ies. One observat.ion
may ho valid. It is soil material with predominately swelling-type clays
that tend to feel wetter at 1500 kP~a retention than do soil materials
with several other kinds of clay mineralogies.
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For suctions of 33 kF’a and helow. most soil materials of medium and high
hulk density which have intermediate or greater clay percentages are
subject to appreciable  increases in water content on disaggregation  to
the extent that~ occurs in the hand evaluat.ion  tests described.  An
inference from this ohselrat.ion  is that although the water content
remains const.at  the suction increases after the hand manipulation
required in the evaluation tests. The manifestation of this in the field
is that soil material that appears quite moist in place feels drier after
being worked in the hands. Increase in suction becomes less important as
the suction increases. For medium textures, the suction at the Kidpoint
Mater Retention Difference, which is the lowest suction considered, is
commonly in the range of 1 to 2 bars. At this suction, the effect on
dissggregstion  on water retention is probably quite small, and at
lSO0 kPa and higher suctions the effect should he very small. Therefore,
as the test procedure is used. the effect of disoggregation  is ignored.
If the approach were applied to samples at suctions to approximate field
capacity, the increase in suction on hand evaluation may he considerable.

RRCOKKENDATIONS

1. NHQ should offer to provide assistance to Texas to incorporate
comput.er  generat.ion of quantities and computer encoding and outputting of
the information for the Soil Property Record.

2. Present a progress report at the next National Cooperative Soil
Survey Conference on the Soil Property Record hut do not continue
consideration of the Record as a committee subject.

3. Water state classes and tactile field evaluation of water state will
he discussed in the new Soil Survey Manual. Neither would seem
appropriate subjects for the next National Cooperative Soil Survey
Conference.

4. A possible useful activit.y  of a committee for the n ‘!t National
Conference would he to hegin to construct a water information record at
t~he Plajor Land Resource Are.?  level. This data sow-ce would he
const,ruct.ed  to provide an update and extend the kind of information now
provided for soil map units in st~andard soil surveys. The record might
contain:

Estimates of final infiltration rate by the Green-mt
approach being developed for the Soil Conservation Service hy
ARS hydrologists.

Relevcnt  laboratory  measurements and computat.ions  such as
Ot.to Raruner’s  wat.er disorption  curves and associat.ed
derivative quantities.



%t.er regime romput~at.ions for standardized soil uses of map
units hy EPIC. CRFXFiS. Saxton’s  approach. or other models.

Runoff eomput.ations  hy CREWIS.  SPUR or other models for
idealized landscapes of major soil associations.

Applicable field water related hard data such as water state
pat.terns, infiltration measurements. and runoff.

_~_ A package of weather descriptive information.

The najor  Land Resource Area selected should have within it a typical
county which is or will be digitized. have an ARS Soil and Uater  Group
that works in the Major Land Resource Area. and be in an SCS targeted
at-ea.
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The Soil Interpretations Record (Form SCS-SOI-5) has been extremely'
valuable in making, interpreting, and using soil surveys since its
inception  in 1974. Over the years numerous regional and national
Kationsl  Cooperative Soil Survey (NC%) committees have reported on the
revision  arid expansion of the soils interpretations record and its
computer supported data base to meet greater demands for soil data and
data manipulation. A few data items were added  in 1976 and forestry
iliterprrtations  were revised in 1984, but no action has been taken on
other NCSS committee reports, primarily because  of the cost and the
possibility that constant revision would interrupt the efficiency with
which the data base performed quality control and data access for the
soil survey publication program.

The IYCSS  formed the National Soil Interpretations Record Committee to
d.~:tcrmine  revisions needed  in the record and to recommend action to be
taken.

CIIARGES  AND HE:SPONSE:S____-._

CHARGE 1 - Identify additional soil propcrtics  needed  in the Soil
Int~!rpretations  Recol:d  data base. Recommend  a method to determine the
values  for these properties.

There is general agrflcmfnt  that additional soil properties should be
included in the data base, but only for those properties for which
specific uses have been determined. The following soil properties arc
I-ixxmmcnded for inclusion in the Sojl Interprftations  Hecord  data base:

Property Value  6 source
I - _ _ _

Meq/lOOg,  by layer. USC effective CEC
(ECEC)  . For soil with piK6.0  use CEC
determined for Rascs  plus Alumirnm. For
soil with pIi>6  use Ammonium Acetate.
Estimate based on available laboratory
dat~a.

- SAH

- ca(‘03E’q.

- :;yysun

By layer. Estim~atc  based ori
available  laboratory data.

Percent,  by layer. Estimate hased  on
available laboratory and field test data.

Pcrccnt, by layer. Estimate based on
available  laboratory data.

1



- Cobbles F. Stones Percent weight, by layer. Size classes: 3
to 10 inches, >lO inches. Estimate  based
on pedon  descriptions and field test data.

- Pondiny Depth  (ft.), duration, and months of year.
Estimate based on field documentation.

- AASHTO,  Group Index, by layer. computer yenerate  from
Index Number data in the record.

k;ihel:  recomrwnded  additions to the interpretations record are:

- Climate data; drainage, and slope range,
- Providing data  for flooding that occurs during the growing season,
- Prime  farmland code,
- E'crtility  capability  classification,
- Spaces  for additional crops in the yield section (up to 26 crops by
using : Agronomic entry forms),
- Volume of productivity in cubic meters per hectare for "common trees"
and "trees  to plant",
- Site index for "trees  to plant",
- Proxriding  a specific section for "forest understory  vegetation",
- Nationally correlated range site number.
- Pr",ide  entries for veqetative  tylws  or plra7r;i  communities under
wildlife  habitat suitability.

at is wconmended  that instructions fol- c:nt:crir.g  yir,ld data he revised
TV" specify  that yields entered will be "annualized" TV" compensate for
crop/fallow  systems.

CI~ARGF  2 - Dcterminc  how data in thF Map !~!nit  Use File (EYJLIF)  might more
---7--
easily  complenent  the soil interpI:etatio:is  record data 2nd identify
additional map unit dita ilscded  in the I'IIL!F.

There  is general agrcenent  tb,jt  n single datz base ccntaininq  the Soil
lnterpjretations  Record and the llap Unit USC! File is a desirable goal.
tiowcver, nany  of the additional it~cms proposed for inclusion in the
I.:uIw,  e.g.: physiography; slope position, shape and averaqc  length; and
clc:vati"n  range should be determined  cn site hecaose  of variability, or
the information could be made availshle  from other  sources,  thus there
is no general  izyreement  for adding these items.

2
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Ilit.:’  0: the items  suggested far addition to f4UUF could eventually be
cl t.ii:.r,r'.  for tixc8rionic units from the Official Series Description
(oSLC')  dilts  bare. SCS has ixxn  wurkinq  on a program  t0 extract site
characteristic and soil propertics  from GSEDS  that is currently in
narrative form. i~?~rl  this j~s accomplished OSEDS  coin be revised to store
site characteristic data and Soil property data in a form similar to the
rc,cently  issued  computerized pedon description format. Soil series in
OSRDS  and map units in MUUF would be linked with their respective
interpretations  records in a data base management system (DBMS) SO that
all data could be manipulated and retrieved in any combination.

CHARGE 3 - Identify interpretations for cropland, woodland, rangeland,
and wildlife additional to those now used on Form SCS-SOT-5. Evaluate
the additions. Kecommend  action to be taken for each.

There is general agreement that additicrral  intergrctations  are needed
but that mclst  would be regional in their usefulness. Decision for their
development and use should be at the regional level. Definitions should
meet requirements for a national data dictionary.

Priority should be given to ensure that soil property data is wrrcct
and complete so that interpretations based on the data cain  be made as
needed. There were no recommendations for changes in established
procedure  to ensure correct data is entered.

The soil interpretations record system currently has the flexibility to
generate interpretations to satisfy cpecial~  needs of states and regions,
though there is no repository for maintaining the criteria used to
generate these special interpretations. It is recommended these
criteria be used to program the respective computer generated
interpretation, the interpretation definition and criteria be cataloged
and maintained in a data base for access by prospective users.

It is recommended that interpretations of a regional nature be devcloped
by regional inter-agency, inter-disciplinary teams under the auspices of
regional NCSS conferences. The interpretations should be reviewed and
tested by state staffs and cooperators before the criteria is entered in
?, data base  for general use. Nationals  coordinatio:.  and further
development of regional interpretations that may have national
application would be the responsibility of national interagency,
inter-disciplinary committees under the leadership  of the SCS National
I,eader for Soil Technology. The National NCSS conference would provide
general guidance.

It is recommended that criteria for the following practices be
circulated nationally for review and comment, programmed, and
interpretations generated for testing nationally:

- Tillage,
- Unsurfaced Roads, and
- Fencing.

see attachments l-3 for the recommended criteria fnr each practice.

3



194 I

l'ilcrc:  is ycljcrsl  agrccmcnt  that fcrms SCS-Sol-5  ar.d 6 bc used primarily
fr,r dzta  entry. It is recommended that the Sol-5 form be reformatted so
that data cdn be accormnodated on five R1/2 x 11 inch pages, a page for:

- Estimated Soil Properties and Soil Ratings and Groups,
- Agronomic,
- Forestry,
- Range, and
- Wildlife and Windbreaks.

See attachments 4 - 8 for the recommended format for each subject  area.

l'herc is general  agreement an input form would not bc required for
computer  qcnerated  interpretations such as sanitary facilities and
building site development, etc., though these interpretations would be
computer  generated on a printout for testing, editing and storage.

CfiAPGE  5 - Deternine  the most flexible data entry, storage, and
zifvai systems that would make Soil Interpretations Record data
available to the grcatcst  number of users  and maintain quality control.

There is general agreement that a data base management system (DBMS)
would provide the flexibility needrd  to make the greatest  use of the
di1t.a. Soil intfrprctation  and map unit use data should be in the same
data base or linked for easy retrieval of combinations of the data.

Soi1 Interpretations Hccord  and Map Unit Use data are available now in 3
modes  f~rrm  2 sourccz::

- Iowa State llrlivcrsity  (IS(l) - responsible for data rntry, quality
control  and batch retrieval of standard printouts used in the soil
survey correlation and publication process. Standard services  arc
available  in batch mode to ~‘cderal  NCSS coopcrators(RLF1,  FS, LiIA)
thI~r,ugh  ISU and to State NCSS cooperators  (colleqcs  and universities)
throurgh  SC5 stst+~: offices. Users are primarily those  involved in making
soi 1 nurveys.

LSII  also provides data tapes Tao users who want to manipulate soils data
<)li tlleir own computrir  . Users arc prinarily  those  Iwzding  specific data
nati<>n,?lly  and have  the rcsourc~s  to store, maintain and manipulate the
data using their own computer resurccs.

- Construction E:nginct:ring  Rcsfarch  I.&oratory  (CERL.)of  the Corps of
l~:r~rjinccrs  - has interfaced interpretations record and map unit use data
11~1 an interactive, user friendly mode, available to anyone with a
criix~~utcr  terminal having communications. Users  are those needing  general
data of a local, state or national nature.

4

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

195

A ttix-d possible source  will be from the I!SDA-Fort  Collins Computer
Center  wl;er~e  the intcrpretatioll  and nap unit USE data are being  loaded
in system 2,000 DPIX. The system will be tested and evaluated ior
rational USE. If it w"Tks, i~t will bc made available to all NCSS
cwpcrato~s.

It is recommer~ded that a rtJ ~atenent  be made in each published soil survey
pertaining to the availability of computerized soil data bases.

ADDITIONAL COMMENT - Several committee members werf  concerned about the-_
reliability of the data entcred  in the soil interpretations record.
There is increased use of the data by modelers and others to address
complex environmental concerns. Use of NCSS soil data in those projects
could have serious implications. The NCSS has an obligation to provide
users  with data reliability guidance. Dewloping  this guidance is
beyond the scope of this committee. It is recommended a small NCSS
committee with expertise in this area be formed to develop a practical
system for ratinq  the reliability of each soil prowrtv. To stimulate
thought system  might include the following:

Soil
Property

8 clay

R a n g e  (SOI-5) Modal Concept
of the Taxo- of the Taxo-
nomic Class nomic Class_-

35-45 43

PE! 5.5-6.5 6.3

__ _

Number of Laboratory
Samples Used to
Determine Modal Reliability

8 8 samples in
10 will be
within +l of
modal

4 1 sample in
10 will be
within +l of
modal

~~:COMMENDED ACTION ITEMS

1. Determine riced  to add National Pasture & Hayland  rating.

2. Determine need to add "Plant Association" designation.

3. Detcrmirw  "toxic &lemcnt" criteria and ratings with ARS, Animal,
Plant Nutrition Laboratory, Ithaca, NY.

4. Send revised SOI- together with definitions of data added to SCS
state staffs and to cooperators for review and comment.

5. Finalize revised SOI-5.

6. Kcet with interpretations specialists & representatives  of
disciplines affected  to "staff out" all recommended changes to 5.

7. &program  to accommodate  revised SOI-5.

8. Provide option to retrieve brief series description on single phase
interpretation sheet.

5



Ii. F:stsblish  irltcr-discilll~r,arv rt2CJl‘Bll,ll  E:CSS  ccnfcrence  soil
intcrprctstion conuzittees  and prepare criteria for interpretations of a
regional nature as needed.

12. Send criteria for tillage,  fencing, and unsurfaced roads to state
staffs and to cooperators for review and comment for possible national
"SC.

13. F'inalize criteria for interpretations listed in item 6.

14. Establish a data base that lists all national and regional
interpretations, provides the criteria for each, and enables a user to
retrieve interpretations selected.

15. Write and insert a statement that explains the availability of
computerized soil data bases in each soil survey to be published.

16,. Clarify instructions for entering yield data for crop/fallow
and multi-cropping systems.

17. Continue to develop an OSEDS  data base format that enables retrieval
of soil property and site data that can be linked with SOI- data.

18. Continue to test DBMS's for the most flexible and efficient system.

19. Establish a NCSS national committee to develop and recommend a soil
property dependability scheme.

COMMITTE:E~: MF:MHE:RSI-
,>a\,~ Anderson, TRM Coordinator
Richard IJ. Babcock, State  Soil Scientist
,1arncs n. car1cy, State  Soil Scientist
Tom Collins, Soil Scifntj~st
Coy Garret~t, St.3te Conservationist
R. F!. Griffin, Supervisory ConE'Ut.',r  n1w:yst
K .  K e i t h  Huffman, State Soil Scientist
Chris J. Johannsen,'nirector, Agricultural Data Network
F'aul R. Johnswi, Sc>il Correlatol-
M. KC)%, State Scil Scientist
LOU 1.anga1, Soil Scientist
Stephcrr  G. I.eonard, Ranye  Conservationist
I.. Dean Marriage, Biologist
f.:a.ury Mausbach, Resc:arch Soil Scientist
Don McCandles, Agricultural I:nqincer
Robert T. Meurisse, I~eader of Soils Group
IlOb .I. Niller-, PrcfPssor or *gronom>
F. Ted F!iller, Head, Soil Survey Staff
(+r~ald A. Nielsen. Professor of Soil Science
Karl 14. Heinhardt, Conservation I'lanliinq 6 Application Specialist
Villism G. Keyhold, sational 1.cadi.r for Soil Geography, Chairmn
:I,,\~<~ schert~;:, Sational Conscrvaticr, Tillagc Agrnnomist
&'ro,: R. Thon?r;, Principal Soil Sr:ic.rtist
Richard A. Weisnillr,r,  Associate Profcs~or
Iw:\'~yljc Will~i;rJs,  Soil Sorrc!ator
?i,i t,! Y,?Ur~,n,  :;clj 2 !‘a+~;:  i;\:i:t~y~s S~rri,::list
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NATIONAL WORK-PLANNING CONFERENCE
AGENDA
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l:oo - 3:oo

3:oo - 3:30

3:30 - 5:30

National 4-H Center

Chairman. Richard W. Arnold
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Professor of Soil Science, NCSU

Lunch

Group Discussions

Group 1 - National Geographical Data Bases
Bill Reybold, Chairman

Group 4 - Soil Taxonomy-Soil Fertility
Dick Rust, Chairman

Coffee Break

Group 3 - Update Strategy
Ted Miller, Chairman

Group 2 - NCSS Image
Billy Harris, Chairman
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Wednesday, March 30 Chairman, Donald E. McCormack

8:30 - lo:30 Technical Committee Meetings

Soil Taxonomy
Richard, Guthrie, Chairman

Land Capability
Dick Johnson, Chairman

10:30 - 11:oo Coffee Break

ll:oo - 12:oo International Activities

Technical Committee Discussion
Soils-5, Dick Kover, Chairman

l:oo - 4:30 Field Trip

Thursday, March 31 Chairman, Richard L. Guthrie

8:30 - 9:30 International Activities

Soils- 5's continued

9:30 - lo:oo Coffee Break

lo:oo - 12:oo Technical Committee Discussions

Soil Interpretations
Joe Nichols, Chairman

Horizon Designations
Richard Fenwick, Chairman

1:30 - 4:30 Issue Committee Reports (45 minutes each)
(Discussion Groups)

National Geographic Data Bases
NCSS Image
Update Strategy
Soil Taxonomy Soil Fertility
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Friday, April 1 Chairman, William U. Reybold

8:OO - ll:oo Technical Committee Reports (30 minutes each)

Soil Taxonomy
Land Capability
Soil Interpretations
Soils-5's
Horizon Designations

ll:OO-12:oo Business Meeting

l:OO-  4:oo Steering Committee Meeting



National Work Planning Conference

International Activities

Chairman - Richard Guthrie

Thursday, March 31

Agenda

0800-0815 Recent Oevelopments in the French Classification

-- Marc Latham

0815-0830 Soils Studies of LRD

-- Tony Smythe

0830-0845 Soil Survey Program in New Zealand

-- Ben Clayden

0845-0900 Cold Soils

-- Charles Tarnocai and John Day

0900-0930 SCS International Soils Program

-- Chick Fenwick

l _
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Opening Remarks
1983 National Soil Survey Cop~erence

Ralph J. McCracken -

We welcome you to Washington and the 1983 version of the Biennial National
Soil Survey Conference! We extend a special welcome to those who have come
from other countries to participate with us. We continually emphasize that
this is a cooperative soil  survev  program w e  a r e  d i s c u s s i n e - - t h e r e f o r e .
each of you siould

F i r s t , 1’11 review
years ago.

With sadness and a

feel  entirely-f;ee-to  part i c ipate  and  contr ibute  fuily.

sc~me events and changes since the last conference two

real sense of loss we note the passing of Guy D. Smith,_ _ ._ _ .
the chief architect ot soil ‘Taxonomy. A special symposium on Soil Taxonomy
was held during the Soil Science Society of America meetings last December
to honor Guy Smith, as many of you are aware. During this symposium,
several speakers cited statements from his writings to the effect that a
soil classification system must be dynamic and change as new information
is obtained, and that we should not allow ourselves to become prisoners
of our own Taxonomy. In fact, Guy Smith was among the first to propose
significant revisions in Soil  Taxonomy after it  was published. We must
keep Guy Smith’s cautions and concerns well In mind- and be ready to review
and follow-up promptly proposed revisions and additions to Soil Taxonomy,
especially those that are well  fortif ied with useful data and background
information. I ’m pleased to report that in the Soil  Conservation Service
we are putting in place additional procedures for accelerating the discus-
s i o n , revision, and implementation of changes in Soil Taxonomy.

I am also pleased to note the excellent Regional Soil Survey  Conferences
which have been held in the last year. I was able to attend two of them,
and was impressed with the useful committee and workgroup activities and
the  t ru ly  cooperat ive  at t i tudes  d isp layed . My only concern is that there
be more communication and coordination among these regional activities
(some of you have been working on this) and that the regional groups
become more actively involved in proposing and evaluating adjustments in
Soil Taxonomy.

I am also pleased to be abl~e  to report the renewal of  the Soil  Science
Institute for mid-career professional development and refreshment of  our
f i e l d  s o i l  s c i e n t i s t s . Cornell  University managed, in excellent fashion,
the  4 -week  cc~urse held this year after several years without this
important and useful program.

We continue to emphasize in SCS  the importance of establishing and main-
ta in ing  paral le l  pr ior i t ies  for  the  so i l  survey : “project mapping” to
complete the soil  surveys of  our croplands on a high priority basis and
for  complet ion  o f  the  nat ional  so i l  survey  “once -over” ,  and  “bas ic  so i l
services” for interpretations of  soil  surveys for the benefit  of  the many

-

r/ Deputy Chief for Natural Resource Assessments, Soil Conservation
Sei-.Jice.



“Se=??. It is encouraging to note that the support of soil surveys by
state agencies and local governments continues to grow-now exceeding
more than $10 million per year!

The SCS budget for soil surveys has been increased during a period of
well-placed concerns about Federal expenditures, testifying to the high
degree of importance and priority attached to soil surveys by our
agricultural administration and by the Congress. For example, the
Fiscal Year (FY) 1979 SCS budget for soil surveys was $44.8 million; the
FY 1984 Executive Budget proposes $52.3 million in support of the soil
survey. We should work even more diligently to ensure that the soil
survey is working in highest priority activities and is as effective as
possible to justify the strong vote of confidence in soil survey
displayed in this funding support.

We note the recent rapidly accelerating use of digitized soil maps by a
number of agencies and organizations and the increasing usage of our
SOILS-S and Pedon Date Record Data Bases as symptoms of increased
interests in and support of soil survey.

Let's now turn to recent developments outside the National Coopertive
Soil Survey which will have impact on it:

The National Soil and Water Conservation Program, based on the RCA
Appraisal and the National Resources Inventory, was sent to the Congress
on December 21, 1982 by the President. It states top c""servati0"
priorities as being erosion control, upstream flood damage reduction and
water c""servati"". Federally supported conservation programs, including
supporting programs like the soil survey, are expected to redirect
resources to give more emphasis to these national priorities.

The concern about impacts of soil erosion on crop yields continues to
grow, jn consideration of future food supplies and costs and our future
agricultural export capability. In the soil survey we must give even
more attention to the collecting and synthesis of solid information about
crop yi,elds  on eroded and uneroded soils, and about the vulnerability of
soils to erosion.

Turning now to matters needing increased attention internally within the
National Cooperative Soil Survey:

We see the need for additional emphasis and studies on spatial
variability of soil mapping units so that we can give soil survey users a
clearer picture of what they may expect to find in them. Qualitative
estimates or generalized statements about nature and extent of inclusions
no longer are sufficient--we "we the users more definitive information.

A matter of prime importance and high priority is the updating and
revision of Soil Taxonomy. Several significant recommendations for
changes have been made, and more will be forthcoming as more information
becomes available. We must be ready to consider these recommendations
and make indicated adjustments in Soil Taxonomy promptly, after
appropriate dialogue and discussion has taken place.
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Soil  scientists have many other opportunities to make significant
contributions such as further development of  soil  potentials as guides to
so i l  survey  users, ensuring adequate soil  survey data input for the
various erosion-productivity simulation models now being developed such
as EPIC and ALMANAC, and ensuring soil survey input and usage in land use
and planning decisions.

Therefore it  should be obvious that this National Soil  Survey Conference
is an important activity and that your best efforts and thoughts will  be
needed during these sessions and the subsequent follow-up “back home”.



1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

SUMMARY OF COMMENTS MADE BY
BOB SWENSON, STATE CONSERVATIONIST

AT THE BUSINESS MEETING, NCSS PLANNING CONFERENCE
April 1, 1983

This meeting has provided me with reassurance that the evolution of the
National Cooperative Soil Survey is being handled properly.

After the "once-over survey," the llse  of soil survey resource data will,
coutinue -- who will gather it? Who will define it, refine it, interpret
and perhaps present it? The soil scientist will.

Improvements are needed in the use of the soil survey itself. People
should be trained In its use or the material should be modified as
necessary.

It was a pleasure to see a draft policy on digitizing. Federal, state
and local plans will be aided by this.

There was discussion on "a computer in every office for the storage and
retrieval of information." Data must be available for a number of users.
ASCS and FmHA are two agencies that may need more specificity for their
purposes.

National geographic data base. Correlation of information across state
lines must be started.

Update strategy: It is extremely important that basic soil services are
blended so that funds and personnel are properly used.

International activities. It was a pleasure to learn of several of the
ongoing activities as presented by representatives from other countries.

Image of NCSS. This is an important part of planning the future. I am
looking at the people who must plan this. We can do a great deal in
each state, but we may need a central, dominant theme set forth, as a
paragraph or two of written material from this group as a basis.

Working arrangements/working together. Where there are problems, we'll
need to take action to solve them. Our lives are too short to waste
with conflict.

This is obviously the only opportunity I will have to express my respect
and thanks to all of you for your efforts.
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NATIONAL COOPERATIVE SOIL SURVEY CONFERENCE
WASHINGTON, D.C. MARCH, 1983

NATIONAL GEOGRAPHIC SOIL DATA BASE COMMITTEE REPORT
MARCH 31, 1983

INTRODUCTION

A national geographic resource data base is desirable to improve access to and
integration and use of resource data. It can be strongly argued that the soil
resource provides the unifying framework from whi':h scientific understanding,
use, and management of natural resources can be realized. A Geographic So.11
Data Base (GSDB) could be the key to establishing a nationally consistent
geographic resource data base. The sanction to investigate the establishment
of a GSDB is based on the National Cooperative Soil Survey (NCSS) responsi-
bility to improve the quality of life through informed soil management.

The NCSS formed the National Geographic Soil Data Base Committee to investi-
gate and report on (1) needs and objectives, (2) criteria, (3) information and
strategy for assembling, (4) operation procedure, (5) products, and (6)
quality control of a GSDB. This report describes the committee findings. The
plan of work the committee used to prepare the report is Attachment 1.

CHARGES AND RESPONSES

%d-
Determine the need for a GSDB and establish data base objectives.

E-following needs for a GSDB have been identified:
- To efficiently interface soil survey data geographically with other
geographic resource data as an aid in resource planning, management, and
monitoring at national, regional, state, and local levels.

- To assemble geographically oriented data on natural and cultural yield
potentials of soils to be used in market and transportation planning,
commodity planning and development, service industry planning and devel-
opment, and world food policy development.

- To provide easily accessible soil survey data for national and regional
resource program evaluation and analyses.

- To document the behavior of soil over large areas and improve our
understanding of the soil resource.

Ob;' ”
TG

lectives
?ing objectives are recommended for a GSDB:

- To provide an efficient computer assisted method for storing, manipu-
lating, retrieving, and displaying spatially-referenced soil data in map
and tabular form with the capability to interface the soil data with
other spatially-referenced resource and demographic data.



- To assure maximum use of soil survey information in the data base by
providing for public access to the soil data via computer terminals,
printers, and plotters in national, regional, state and local agency
offices.

w- Determine the nature of a data base and data base specifications
t at wou d best achieve the objective of a GSDB.

It is recommended the GSDB consist of three distinct data bases:

- Soil Survey Geographic Data Base (SSURGO)
- State Soil Association Geographic Data Base (STATSGO)
- National Major Land Resource Area Geographic Data Base (NATSGO)

SSURGO -
The-Soil Survey Geographic Data Base, presently being developed, is a
collection of separate nonintegrated soil survey area geographic data
bases. This data base is used to assist farm and ranch conservation
planning, and county and multicounty resource planning and management.

Standards and specifications for the soil maps to be digitized are those
given in the National Soils Handbook for soil survey maps. The standards
and specifications for data to be digitized, accuracy, coordinate values,
and magnetic tape requirements for the necessary data files are those
given in the National Cartographic Manual for line-segment and cell
digitizing methods.

STATSGO
The%te Soil Association Geographic Data Base would comprise a col-
lection of integrated state general soil maps. This data base would be
used to assist-in multicounty, state, and regional resource planni~ng,
management, and monitoring.

Proposed standards and specifications for state soil association maps to
be digitized are Attachment 2. Map sheets of the USGS 1:500,000 map
series, suggested as the map base do not match well from state to state,
and many of the state maps are too large to digitize as a single mapI
sheet. Additional investigation is needed to determine the advantages
and disadvantages of using the USGS 1:250,000 map series as the map base
for STATSGO. The proposed standards and specifications for digitizing
are Attachment 3.

NATSGO
Thetional Major Land Resource Area Geographic Data Base consists of
the digitized 1:7,500,000 Major Land Resource Area (MLRA) map. This data
base is used to assist in regional and national resource planning,
management and monitoring, and program evaluation and analyses.

12



The 1:7,500,000 MLRA map was compiled from 1:500,000 state land resource
area maps prepared using standards and specifications in Soils Memorandum
SCS-33, August 14, 1961, and SCS Advisory LIM-7, June 19, 1975, no longer
in effect. Proposed standards and specifications for MLRA maps are
Attachment 4. The standards and specifications for digitizing are thos,e
given in the National Cartographic Manual.

Charge 3 - Determine the information needed in the data base and the strategy
for assemblino it.

Information Needed
- Digitized map unit delineations,
- Acreage of each map unit,
- Proportionate extent of components by map unit, and
- Soil properties of each component.

Strategy For Assembling
The followino strateov is recomnended  for assemblinq the information:
Digitized map unit deiineations----
Digitized map unit delineations for SSURGO are currently being assembled for
individual soil survey areas in line-segment or cell modes. Assembly should
continue following proposed SCS national soil map digitizing policy in
Attachment 5.

It is recommended that state general soil maps be prepared over a period of 3
years and the map units there on be digitized for STATSGO. Preparation of
these maps would involve in part the revision of existing maps and in part the
compilation of new maps, in both instances using standards and specifications
in Attachment 2, for which approval is pending.

Map unit delineations on the national MLRA map have been digitized for NATSGO.

Acreage of each map unit ----
Acreage of each map unit for the 3 geographic soil data bases is assembled by
data processing as the maps are digitized and would be maintained as separate
data files for each of the respective data bases.

Proportionate extent of each map unit ----
Proportionate extent of components by map unit for SSURGO are assembled in the
Map Unit Use File (MUUF).  L/

l/ The MUUF contains map unit name publication symbol, acres, county, date
correlated, MLRA, component and percent of unit, interpretation record number,
and other data for over 1,600 correlated survey areas. Form SCS-SOI- is used
to enter data in the MUUF.
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The proposed method for assembling map unit component data for STATSGO is to
complete map un't records, Form SCS-SOI- for each map unit. It is suggested
that components should characterize at least 75 percent of the map unit. As
many as seven SCS-SOI- forms, accommodating 21 map unit components, could be
used. Each component would be assigned a soil interpretation record, Fonr
SCS-SOI- number so it could be linked with the soil property data in the Soil
Interpretation Record data base. Where 21 components do not account for 75
percent of the unit, similar soils could be grouped, the proportionate extent
combined, and the dominant soil used to provide the interpretation record
number for the component. A file would need to be created to store this data.

The proposed method for assembling map unit component data for NATSGO is
through use of data collectad for the 1982 National Resource Inventory (NRI)
2/. Map units identified in the NRI have been assigned a MLRA and can be
expanded statistically to provide map unit composition. Soil interpretation
record numbers have been assigned each component so the component can be
linked with the soil property data in the Soil Interpretation Record data
base. The number of components in the NATSGO data base could be unlimited as
the computer could aggregate them based on soil properties of each component
and soil property criteria used for a desired interpretation. A file would
need to be created to store map unit component data in NATSGO.

Soil properties of each component ----
The soil property data is in the existing Soil
base.

V.-
Suggest data base operation procedure

in ormation from a national perspective such as
behavior of soils.

Interpretation Records data

to satisfv needs and orovicle
status, eitent, and expected

l

2/ The 1982 NRI used randomly selected sample areas to provide statistical
?iata for non-Federal lands in each state. Soil phase was one of the many data
elements collected bv field oersonnel. Data collected is statisticallv
significant for state "parts of tkRA1~.



The data base operation illustrated below is recommended. A data base manage-
ment svstem needs to be established to efficiently store, manipulate, and

0 retrieie the data.

LIMED BY
GEOGRAPHIC
LOCATION

UNIT SWIBOL

I

I USER
REQUES'I

LIKED BY SOIL
PROPERTIES OR
MAP UNIT CCMPONENTS

/ LIMED BY MAP
UNIT SYMBOL

LIKED BY
MAP UNIT
SYkW_

A PRO%IES 1

LIKED BY SOI-!;
RECORD NWlE%ER AND
CRITICAL PHASE

\

CRITERIA

COMPONENTS

LIMED BY W UNIT
SYMBOL, soI- RECORD
NWBER, AND CRITICAL
PHASE CRITERIA
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wp;. Suggest products that display data base information such as small
Provide criteria for small scale maps.

It is recommended that final products from STATSGO and NATSGO take the form of
small scale maps, tables, and statistical data. Maps will be generated in
line-segment or cell form. Map scale will range from 1:250,000 to
1:20,000,000. Map products will use standard USGS map bases. Map features
such as type and borders will be produced from the automated management
mapping system.

SCS has equipment that can generate maps using various patterns of black and
white cross hatching to identify map units on interpretive maps as well ?IS
equipment that will generate "open window" negatives so color maps can be
produced without additional cartographic effort.

Final products from SSURGO would be similar to STATSGO and NATSGO except it is
recommended SSURGO would be available in local SCS field offices via micro-
computers. The computer would display soil maps for ownership tracts.
Economic, crop system, and soil management programs would be provided t.o
assist conservation planning decisions for the ownership tract. Interpretive
maps would be printed using plotting equipment peripheral to the microcomputer.

Charge 6 - Suggest how quality should be controlled if a GSDB were established.

It is recommended that quality of a GSDB be controlled by:
- Adhering to the standards and specifications identified or described in
this committee report.

- Establishing a data base management system.

- Providing user documentation, including a GSDB dictionary and glossary of
terms.

- Providing for training programs within
effectivelv utilize the system and can
those "ouiside" the agency interested in
the data base. Such training programs
undergraduate soil science curricula to insure the potential pool of SCS
employees has a strong foundation in computer science and data base manage-
ment activities related to soil resources.

SCS to insure the SCS staff can
provide assistance (liaison) t.o
gaining access to and utilizing
also should be integrated into

- Establishing a rigorous "feedback" mechanism so that problems encountered
in the data base can be efficiently remedied by the data base management
staff.

- Assigning responsibility for coordination of GSDB inquiries, use, arld
feedback response at the state :evel.

- Establishing a systematic procedure for updating the GSDB.
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SUMMARY AND RECOMMENDED PRIORITIES

Summary of Standards and Specifications For Soil Maps and Map Digitizing
Necessary for a GSDB

Data Base

SSURGO STATSGO NATSGO

Soil Map Approved Draft Approved
Map Digitizing Approved Draft Approved

Summary of Data Files Necessary For a GSDB

Data Base

Data File SSURGO STATSGO NATSGO

0
Digitized map units Established Proposed Established
Map unit acres Established Proposed Established
Map unit components Established Proposed Proposed
Soil properties Established Established Established

Summary of File Management Software Necessary for a GSDB

Data Base

Software SSURGO STATSGO NATSGO

Data base management system Proposed Proposed Proposed
Graphics processing system Proposed Proposed Proposed
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Recommended Priorities for Establishing a GSDB

1.

2.

3.

4.

Z:

7.

8.

1::
11.

Obtain approval of draft SCS soil map digitizing policy and digitize
soil survey maps accordingly.
Establish a data base management system and graphics processing system
for the GSDB.
Establish a map unit components file for NATSGO using 1982 NRI data to
determine components and their extent.
Prepare user documentation and a GSDB dictionary.
Prepare and implement a user training program.
Establish a systematic procedure for identifying user problems with
the GSDB and for updating the data base.
Prepare and place in operation a data base management system and
graphics processing system using micro computers for local offices
where digitized soil survey maps are available.
Obtain approval of standards and specifications for state soil
association maps and for digitizing the maps.
Prepare state soil association maps.
Establish a map unit components file for STATSGO.
Digitize state soil association maps.

The committee recommends a formal structure be developed within USDA to
coordinate consistency among soil data sets, soil data values, and soil
aggregation structures used by the various agencies in their modeling,
analyses, and evaluation programs to help improve the credibility of all
soil survey data bases and the image of NCSS.

COMMITTEE MEMBERS

George C. Bluhm, Director, Integrated Resource Information Systems, USDA,
scs

Gordon L. Decker, National Leader, Soil Data Base Development, Cartography
and Geographic Information Systems Division, USDA, SCS

Stephen D. DeGloria, Director, Remote Sensing Research Program, University
of California, Berkeley

Jerry S. Lee, Director, Resource Inventory Division, USDA, SCS
H. Wayne Everett, Soil Conservationist, Evaluation and Analysis Division,

USDA. SCS
James A. Maetzold, Program Analyst, Appraisal and Program Development

Division. USDA. SCS
John W. Putman,  Leader, Resource Data Section, USDA, ERS
William U. Reybold, National Leader, Soil Geography, USDA, SCS (Chairman)
Carter A. Steers, Head, IRIS-ADP Staff, USDA, SCS
James E. Stone, Resource Systems Division, USDI,  BLM
Gale W. TeSelle, GIS Coordinator and Cartographer, Cartography and
Geographic Information Systems Division, USDA, SCS

Westal  W. Fuchs, Soil Correlator, South National Technical Center Staff,
USDA, SCS

Mon S. Yee, Soil Scientist, West National Technical Center Staff, USDA, SCS
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Soi 1  s c i e n c e  _.-- just l i k e  every o t h e r  s c i e n c e  ‘--- i s  g o i n g
t.hrcugh an i nc:rcdi bl E reval uti o n  t o d a y . T h i s  ic, n o t ,  i t  s e e m s  t o
me, a  r-r?volLt.Cion  in s c i e n t i f i c  f a c t s  o r  p r i n c i p l e s ,  b u t  a
r~volut.icr  i n  t o o l s  a n d  tech”ologieSi  a v a i l a b l e  f o r  r e c o r d i n g ,
c,torinq. analysing, a n d  u s i n g  t h e  s c i e n t i f i c  f a c t s  t h a t  y o u
d i  SC “vet- and r e c o r d . T h e  k e y  t o  t h i s ,  uf COCI~SE,  is t h e
compL~tE?r  , a n d  t h e  i n c r e d i b l e  c a p a c i t y  a n d  speed i t  b r i n g s  t o  t h e
tas1:: crf stcri”Cj  a n d  manipul.at.ii”g i n f o r m a t i o n .

C o m p u t e r s  are noth ing  new . Ynu h a v e  her” using t h e m  f o r
years, a n d  e v e r y  y o u n g  s c i e n t i s t  h a s  b e e n  e d u c a t e d  i n  c o m p u t e r
LUSE .at t h e  same t i m e  ar, h e  or- s h e  has been t a u g h t  t h e  u s e  o f  t h e
other-  tc#c!l.s  o f  t.he r,cj.w,tific t r a d e . W h a t ,  j~s new, h o w e v e r ,  a n d
c?f t r e m e n d o u s  impurtance to  you  and  your work,  is  the a m a z i n g
rrpced  wi t~h wh ich  hj.qh.-capaci  ty c o m p u t e r s  have b e c o m e  l o w - - p r i c e d
wlough t o  b e  a v a i l a b l e  as a n  e v e r y - d a y  w o r k i n g  t o o l .

T o d a y ’ s  micro-~-computer  b r i n g s  t h e  henef i t s  o f  l a r g e
d a t a b a s e s ,  qr-aphics c a p a b i l i t y , a n d  a h o s t  o f  o t h e r  capabilitie!:
t o  vi.rtua11y everyone. The p a p e r  I  a m  u s i n g  t o d a y ,  f o r  e x a m p l e ,
w a r ;  c o m p o s e d  o n  a  m i c r o c o m p u t e r  t h a t  wei ghri 24. pounds ,  f o l d s  up
l i k e  a  b r i e f  c a s e , a n d  casts under  52000 c o m p l e t e  w i t h  a  w i d e
arr-ay o f  so f  twar-tz. Ye t  i t  has  a m e m o r y  c a p a c i t y  o f  6 4  k: and  a
d Jo  5 1:: c a p a c j. t y 0 f c71mcet  400 K: - -  w h i c h  mak:es i t  t h e  e q u i v a l e n t ,
1 n many ways, nf the h u g e  m a i n f r a m e  c o m p u t e r s  WP wer-e u s i n g  o n
collugc campusE?s  not .  t.ot>  m a n y  yea-5 a g o .

/ind i t  wi l l  be o b s o l e t e  i n  a m a t t e r  o f  m o n t h s .

I t  wi l l  be r e p l a c e d  b y  m a c h i n e s  t h a t  ATC s m a l l e r ,  h a v e  more
memor-y,  procecris  i n f o r m a t i o n  f a s t e r - ,  a n d  c o s t  lesr,.

Mha~t  d o e s  a l l .  t h i s  mea” t o  t h e  soj.1. s c i e n t i s t ,  a n d  t o  t h e
soi 1  survey program? I  thinl:: i t  means a g r e a t  d e a l .

It, means;  that .  t,here  w i l l  b e  m a n y  m o r e  ~15~1-6 w h o  c a n  t a k e
a d v a n t a g e  of t.hc d a t a  y o u  d e v e l o p . If you c o n v e r t  a n d  s t o r e  y o u r
d a t a  i,n readily a c c e s s i b l e  diqital  f o r m , arld i f  ycu wnrt:: w i t h
CASEY-6 t o  d e v e l o p  a p p r o p r i a t e  s o f t w a r e  t o  r e t r i e v e  a n d  m a n i p u l a t e
Chat. data. you w i l l .  firld t.hat  s o i l s  informat.ion w i l l  b e c o m e  more
a n d  more v a l u a b l e  tn a  w i d e r  a n d  tvider  v a r i e t y  o f  d e c i s i o n m a k e r s .

Don ‘t take me wronq,  h o w e v e r , f o r  1 d o n ’ t  w a n t  t o  m a k e  t h i s
transf ormat.i on  sound  too  easy. I t  w i l l  nnt b e . It i s g o i n g  t o
t.ake a  t r e m e n d o u s  anount  o f  work , a n d  gome very g o o d  deciej.ons a t
c r i t i c a l  points i n  t h e  p r o c e s s . W i t h  t h e  w h o l e  t e c h n o l o g y
c h a n g i n g  sn r ap id l y  , t h e r e  at-e too ma”y g o o d  ways to  make  a  p o o r
d e c i s i o n  a n d  f i n d  y o u r  whole p r o g r a m  g o i n g  u p  a b l i n d  a l l e y  w h i l e
t.hc  r e s t .  o f  t.he  w o r l d  c:ontinues  up  an&her  p a t h .

N o t e s  presEnted by Nei 1 Sampc,on ‘I E x e c u t i v e  V i c e  P r e s i d e n t ,
NACD, at the National  Cooper-at  i  ve Soi 1  S u r v e y  C o n f e r e n c e ,
W a s h i n g t o n ,  I).C. , M a r c h  28, 19633.
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5alw3nan. or to the per-son who already is an expert. Elut don't
t,)c: misled.

R farmer- friend tells the story about a farmer- who bought a
per-sonal computer to make his farm mnr~ efficient, then let the
farm qn to pieces because he was spending all his time learning
t1aw to I-un the computur.

That sounds funny, but it’s nwt. I have been going through
E-ornettling  like that at NACD. Me h a v e  p u r c h a s e d  a  “PW
mir:r"computer for our C"n5ervation T~illage Information Center,
and it has been far harder, and slower, to get it working than I
had EVEV- anticipated. First the machines don't come on time,
then the software doesn't worL:, and all the people have to qst
accustomed to the new machine, and "n and on. We at-e going to
get there, but s"me days I wonder when.

We took on the task of learning how tcr incorporate
microcomputers in the Tillaqe Information Center for two reas"n%.
-rhe first, and most important, is that we could see no other way
to handle the amount o.f data involved in such a project.

The second reason may have m"rc application to you, however.
The second r~az"n is that WE feel that NRCD needs to become
proficient in computer technoloqy 5" that we can assist
conservation districts and the people who serve them in learning
arid using this new technolngy. We figured that if "LU- penple
werw't familiar with the technology, they would be of li,ttle use
to fhe people in th@ field who had questions.

I expect we will ta\::e the cams approach to helping spread
romput~er technnlnqy that we at-e taking in helping spread
conservation tillaqe. WE won't try to be experts, we'll try to
be the! clearinqhouse that helps bring experts together.

JL!st as one example: I was in a conservation district not
lonq aq" where a district engineer was finishing up a program to.
analyse irrigation system efficiency. tie was doing it on an
Apple I I , and it looked like a real winner. I don't 1::nnw if it
is ft.!lly finished yet, but I would suspect it is.

Last WEE-~ a district official complained to me that his
district had purchased an Apple I I , but didn't seem to be getting
the use out of it that he thouqht they should. Could that first
district, with the good programs already developed, have
<something that would be of value to the second? I suspect so,
Ibut we won't know until we get some way in which they can tall:: to
each other. Hiqht now, neither knows the other exists. We think
"ne of the functions of a national nrganizatian like "w-s ir, to
help these pL?"~!lE find each other , 5" we are studying ways to

0

begin that process.

ME a-e a!s" workin" closely with
to find ways~ for these local programs
d~.vel"ped by the soi. 1 survey program.

the SCS Washington office
to use the data bases being
the inventory and

0
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monitoring program, and the many other data programs available to
you today. We arc? also talking with other national
organizatiorlc;, including some that are developing software
progr-am5 that plan forest management, fertilizer application
efficiency, and a host of other farm management applications.
Other federal agenriez such as Extension arc doing a great deal,
and thE”re are 5olni? of the Land Grant Colleges, that are way down
the road on this.

It is certair that all WC F&T is just the tip of the iceberg
on this situation at this time. But I find it greatly exciting
and challenging, and uf tr-emendaus importance to the future of
the soil survey program.

I know you will c:ontincw the cmtstanding leadership in
natur-al resc~u~-ce data gathering that has characterized the soil
SC!I-VE~  program from its beginnings. You are the custodians of a
pr-crud tr-adition --. this new technology will make you mot-e even
mere effective in the .4futur~e. if you address it constructively,
aqqrec5sively, and positively.
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KEEPING

"COOPERATIVE"

IN THE NATIONAL SOIL SURVEY

Just my luck--to be sandwiched between Neil Sampson and the happy hour, with a
bunch of prewritten material.

I wasn't sure whether I wanted i o talk with you as an information person, as a
membership chairman, or as a long-time advocate of responsiveness in government.
Dick Arnold didn't say. . .so forgive me if I blend those three hats this
afternoon.

I want to talk about:

-- developing soils information that is useable  and explainable;

_- what to do with it after you've got it;

-- blending it with other data or other concerns; and

-- working together.

I haven't mentioned image, a concern of one of your committees, because I think
image comes from doing good things and telling people about them in a way that
gives credit where credit is due without over-dueing it. We can't afford to
spend much money or time on image.

-

Our country's need for soils information--and our ability to supply it--is
changing rapidly because of a number of factors:

First, money and staffing constraints have been serious, and will be for a
m. The Office of Management and Budget has put the clamps on Federal
publications programs, among other things. You and I might argue that all the
moratoria, reports and witchhunts for wasteful, frivolous publications cost much
more than the first round of savings.

Nonetheless, it isn't easy to explain some of the things you find, such as "The
Adventures of Clearabelle Raindrop" or hundreds of skids of soil surveys which
nobody has asked a legislator to provide.

More important, having to question the way you do business once in a while is a
healthful thing--you discover some better ways of doing the job at less cost and
fewer headaches. We need to dare to be bold!

Remarks by Lee B. Shields, Assistant Director, Public Information Staff,
__-

USDA-SCS, at the National Soil Survey Work-Planning Conference, Washington,
D.C., March 28, 1983.
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Example: Every spring for years we have published a listing of available soil
surveys, We used to typeset the whole thing every year. Then somebody got the
idea of setting only the introductory material, and just copying the printoN
for the rest. It got out sooner, cost less, and was almost as easy to read. It
still was two or three months out of date when it hit the streets, and got older
from there.

We're working now in three ways to improve the process: Running the stuff out
on a laser printer so it's almost letterpress quality; making the file easier to
update Mre often; and, perhaps most importantly, working to skip a publication
stage all together, by teaching ourselves and field offices to reach into
storage and print out a list that is a week old or less. A side benefit: You
don't have to give someone the whole list who is interested only in Kansas.

Another example: The Department came out with a Visual Management Manual to
standardize and save costs in public printing. Most of the complaints about the
Manual have come from amateurs  like ma who used to spend hours deciding whether
a picture looked best at this side of the cover. . .or this side. Or to bleed
or not to bleed, as if we're rehearsing Macbeth. Or how to place Aunt Minnie's
clever drawing of House on the Rock for best dramatic effect.

Those who work frequently with the Manual are finding that it frees their
creative time for things that really matter, and helps many of our publications
achieve a more modern look. (I like Felix Summers, but his cartoon work should
not be used as a design element.)

My point is that having to question why you have done something in a certain way
is usually helpful beyond the objective of cutting costs.

Second, the programs to which soil surveys relate are changing rapidly. I think
these shifts should:

-- Change the nature and timing of soil surveys;

-- Increase your questioning of what you do after the soil survey is
published, which should be the beginning of our activity and not the
culmination; and

-- Raise your curiosity about who uses your stuff, who is likely to
understand it, who is more likely to be confused by it, and who needs how much
of it.

Where does the soil survey fit, and how differently does it fit, in targeted
areas for soil erosion control or water conservation? In areas that use the
Land Evaluation and Site Assessment (LESA) system, or that have a new farmland
retention pr,,yraln?  In urban developments at the "edge of wetness," where growth
will nearly double according to the RCA appraisal? In areas where a
conservation  lplan is required by some local or state law or a new federal
uruvi5iori  such as Farmers Home Adlninistration's  shift in its farm ownership and
soil conservation loan programs? In areas where soil or land type makes a big
difference in mining rules or costs, or tax assessment?
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How well do soil surveys aid farmers who want to try conservation tillage  at the
edges of its proven adaptability?

How well do soil scientists and their products relate to the majority of
Americans who live in cities and think an undisturbed soil is one that never
needed an analyst?

A pitch for some help at this point: One of our Public Information ways of
doing things differently is a set of teaching materials right up your alley,
"Conserving Soil." It has overhead transparencies, ditto masters, and
individual lessons--a professional job by professional educators in the Mazer
Corporation.

It covers soil science, managing and conserving soils, and critical soil issues
for the future--all aimed at young people in 6th through 9th grade, in whatever
kind of class can make use of the material.

We're beginning to run out of copies to give away, and looking at ways and
places to reprint. But we're not after a wholesale distribution as much as
making certain the information is used fully and accurately.

What's in here is some of the same old stuff, but it is packaged in a way that
today's teachers find especially helpful, and it is being distributed in a way
that--we hope--means people will do more than just stick a copy in a file and
say "Isn't that pretty?".

I'm asking you to help get this material used well--and to think just as
carefully about the packaging and the distribution of the materials you create.-

Third, goals and programs increasingly run across agency lines. The RCA reports
acknowledge and influence all the conservation programs of the Department. The
Agriculture and Food Act of 1981 as well as recent budget requests and
appropriation bills call for interagency cooperaton  and even transfers of funds
to achieve a unified goal. Secretary Block published his Departmental goals,
and soil conservation is high on the list. ASCS launched a Payment-In-Kind
Program to draw down surplus stocks and production, yet included as one of its
objectives to achieve conservation on the idled acres--on as much as 82 million
acres. ASCS and Commodity Credit Corporation are working with SCS and USDA
officials on ways to sweeten the conservation side of PIK or create a new
conservation effort based on the PIK idea that could get more conservation on
the ground whether it's a PIK year or not.

Extension Service issued its crystal-ball report on goals and activities for the
rest of this decade or so, and included as a major goal to help more Americans
manage the Nation's natural resources.

Some of you deserve credit for helping bring about this kind of interagency
cooperation. It's a new kind--where agencies actually dare to influence each
other's working agenda, and to be open themselves for better ideas or shared
objectives.
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The important thing where agencies have said part of their goals are yours too
is to hold them to their word--and help them be successful. Let's identify new~ -.__
ways o-t-king together,- then when you write up the success stories, make
sure the world knows how good they and you did.

I think that's how you build and sustain a cooperative soil survey-- by
influencing each other's agenda, by sharing the credit, and by one more
important avenue--when you are out in the country or out of the country
representing your agency, share a broader view--explain where the other agencies
stand, what their chief concerns or responsibilities are--represent NCSS.

It's important to represent all of NCSS when working with other nations on the
quest for world soil policy. It's equally important to represent all of NCSS
when explaining intent and progress of world soil policy to people in our
country.

I think your image problems can be solved by remembering the old adage that is
printed on an RC&D  newsletter in West Virginia: "There is no end to what can be
accomplished if it doesn't matter tie gets the credit."

The time for turf battles and agency or university sensitivities really has, to
be at an end.

Fourth, the computer is changing almost every aspect of our daily lives. . .we
who produce information about soils, and those who may use the information as
one part of economic decisions.

How well does the published soil survey or a special report relate to or serve
the needs of a farmer who has a minicomputer and a communications hookup for it,
so he can reach the university or the stock market or the airline schedule:!
What will he expect? Does he need the whole chapter if he's interested only in
one verse?

How well does the soil survey fit the district conservationist or the Extension
agent who knocks on the farmer's door with an attache case full of chips and
screen and printer? We have an obligation to get ready for a future that is
already here!

Shall we create a video game called "The Eighth Approximation"?

Shall we develop the software so that more people can have access to direct data
storage and still have the security of files?

Shall we develop the software so that the data sets of different agencies or
different overlays can be blended more quickly and more creatively?

Shall we keep up to date--if that's possible--on hardware and software available
from others? It is possible to make a costly mistake in equipment; it also is
possible to re-invent the print wheel by mistake or ignorance of what's already
out there that could be used or adapted. It's time to go mdern!
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Finally, I wanted to leave you with my strong feeling that we can increase
publicawareness  and understanding, increase the available soils data in more
formats, keep up with shifting programs and priorities, be more responsive to
landowners and other citizens, and hold down Federal expenditures by increasing
our involvement in professionalFoups.

I don't think there's any better way to develop your own skills or to prepare
others for the fu,ture  than by taking on a challenge in SSSA, ASA, SCSA, ACE, and
the rest of the alphabet. Looking around the roan, I'd say that many of
us--beginning with me--need to look around for some leaders to replace us over
the next decade, and begin shaping them for doing the job right. Let's help
them see the value of professional organizations and technical societies.

There's no better way to erase agency turf lines than to get to know each other
as human beings through action in a professional group. It is a way of
influencing each other's agenda just a little. Sometimes, as you know, it also
is a way of meeting your next boss or your next employee.

There's no better way to increase the number and kinds of soil survey
information available to the public with a minimum of Federal expenditure

Example: A big part of my standard sermon as SCSA membership chairman is that
nothing brings in members quite like chapter activities that are visible, that
are interesting, and that relate to local natural resource issues. We're
beginning to move membership upward again, thank goodness, and we've done it
without issuing free coffee mugs. I think chapter action is doing it.

I offer as a resource to you the SCSA chapters across the U.S. and Canada, which
have members from many agencies as well as private industry, farmers and
ranchers, teachers, and so on. They are running--or should be--demonstrations,
conferences, tours, teacher workshops, publications and position statements,
slide presentations, and more.

There's no reason an SCSA chapter can't get involved with you as a member or as
a related organization to put something together on soil-related issues that
will increase conservation or improve land use and management. There's no
reason why an SCSA chapter can't help you and your agencies publicize new soil
surveys or other products of yours. There's no reason that the Agricultural
Communicators in Education couldn't help at a regional or national level in
discussing ways to reach the public more effectively with soil survey
information, ways to package it better.

When you do things as a professional group, the clearance routes are shorter and
the work is very satisfying. That's not to say that your work doesn't need
review by somebody, to make sure it is accurate and usable to the audience.
It's just that informal reviews around the table, over the phone, or through
electronic mail take less time and hassle.

It is about time that professional organizations and technical societies
themselves worked harder to influence each other's agenda, just as agencies are
beginning to do. We need more co-sponsored programs and activities, and less
worry over who is stealing members fran whom, or filling whose void.

28



If we don't recognize the value of questioning what professional groups ought to
be doing, and make some changes, then it's like falling into a cesspool and
remembering you can't swim--you end up just going through the movements.

One easier way of helping organizations combine forces is to be a member of
several--your specific specialty, plus an umbrella organization such as SCSI\,
plus anything else that interests you. We need mare soil emphasis in the League
of Women Voters. . .garden clubs. .and many more. (Neil, here are my dues for
NACD).

I'm tired of hearing about rising dues as a deterrent. The benefits to you and
to the people we serve far outweigh whatever the dues slip may read, and the
same people who cry about dues and choose between societies because of dues also
cry at income tax time that they don't have enough deductions.

I'm not talking about avoiding paying our share of funds to support public
purposes--I'm suggesting that in lieu of taxes that lmay go from the general
treasury to support any program, we spend a few bob for specific educational and
scientific purposes inwhich we are interested, and through which we may
accomplish something in the private sector that would cost rrore if the Federal
Government had to do it.

Congress and the Administration are going to see to it that as much as possible
the programs we believe in will have level funding or maybe a little more or
less. Few programs will be cut out altogether. So whatever we can add through
private initiative should help the President and the soil and water conservation-
movement.

A soil survey is no good if it sits there. . .a local chapter is no good if it
sits there. I hope you will dare to be bold; to ask the tough questions; to
decide what formats and delivery systems will be responsive and relevant; and to
help us all work together to change our agencies and our products for the
better. Better agency programs and more  responsive products improve image all
by themselves.

Thank you.

# # # #

-
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UPDATE STRATEGY

Presented by Rich Duesterhaus

The Soil Survey Program has a tremendous future. However,
the extent of  that future is largely conditioned by the
imagination and innovation of the more than 1,600 people
working in or paid by the program funds. Today, I want to
offer some thoughts that may be controversial. Suggestions
for change may be unsettling at first because we are
comfortable with what we know, rather than what we don’t
know. It is frequently easier to do things the same way we
did  last  year . These suggestions are tied to our update
strategy . Let me first commend Ted Miller and his committee
for a thoughtful review along with recommendations on this
major component of the Soil Survey Program.

Now, on to Update Strategy.

Update does not mean remap exclusively. At least to me
update means the whole array of things needed to provide out’
soils data in the most modern, up-to -date  fashion  poss ib le .
And, i n  f a c t , updating is probably needed in most of the
country. Yost.  of the soil survey areas that ilave m a p p i n g
completed have a need for some level of updating. 1 d o n ’ t
mean to scare anyone by outlining that immense job for we
know that within the limits of the program we would have to
update survey areas on a priority basis. We couldn’t do it
ally at once even if we wanted to. However, I  th ink i t  i s
safe to say that even surveys that are only 5 years old often
have a need for update acitivities. Some update activities
are even beginning to include providing automated data bases
of the information in a survey area,  including digitization
of the maps themselves. Other updating activities include
addit ional  publ icat ions  beyond the  so i l  survey  report  i tse l f ,
and another round of public information or announcement of
the availabil~ity of  this information, particularly where
there has been significant population or other social
changes, or where earlier efforts have not reached all  of  the
current potential  users. Updating may also incl.ude obtaining
new base maps, recorrelation  development of new
interpretations, and information on soils potentials--and E
updating may even include remapping.

We have now come through a whole generation of SCS and
cooperating agency people who have focused primarily on the
once-over or first time mapping aspect of the Soil Survey
Program. This  fact , tied with our emphasis over the last
couple decades to cost-share wi.th local and state governments
for the purpose of first-time mapping, has
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caused a significant shift  of  attention away from the total
set of components of the Soil Survey Program. Fortunately,
this total  approach has been revived by the initiative of
so i l  sc ient is ts  in  the  last  couple  o f  years .

What I would like to offer this morning is food for tllought
on how to sustain this broader approach to the Soil Survey
Program. IJo c r i t i c i sm o f  current  or  past  e f for ts  i s
Intended. Certainly the Soil Survey Program has been at the
forefront in using new technoloryti , p a r t i c u l a r l y  w i t h i n  t h e
Soil. Conservation Service. A workshop just concluded last
Friday to develop strategy for the integrated resource
management efforts of the SCS recognized the importance of
Soil, Survey data to our overall mission. Yet, we must
continue to push forward because the Soil Conservation
Service and our cooperators must maintain a modern framework
for the Soil Survey Program. As I prepared for this
morning, the more I thought about updating, the more I saw
the need for a relook at how we do business. Updating occurs
from the day we begin with the initial  legend or initial
survey meeting to the day that a user walks in the door to
obtain the most recent soil map and accompanying
interpretat ion  tables .

Let me talk for a few moments about a soil survey operatl.on
that could exist sometime in the future, perhaps 10 years
from now, and that could make soil survey update a much more
integrated component of the Soil Survey Program.

Let us assume that each state has a soil survey publication
for general population consumption--brief ,  professional,  and
in  co lor - - that  indicates  and i l lustrates  what  the  so i l
survey is , how it can be used, and where to go for further
assi,stance, including peoples ’ names a n d / o r  o f f i c e  l o c a t i o n s
as well  as computer and l ibrary f i les,  other soil  survey
publ.ications,  and so forth. Let us also assume that each
state has a technical “publi~cation” (which could be a
cornputer1zed  data base) that includes every current soil map
unit with an appropriately completed Soils-5 or similar form
alon& with the explanation of  the criteria for each of  tnc:
sections of  information on the Soils-5 form. Let us also
assume that the soil maps themselves are published in
individual sheet format, with a short legend and cross
reference to the technical  publication,  on the best base maps
a v a i l a b l e , usually quad sheets, also that orthophotography
has been used to accomplish the soil mapping, and that the
maps can be used in either their paper format or that they
can be retrieved and printed from a digitized data base.  It
also may be just as important a part of the soil survey
effort to provide a means for retrieving the data and
m a n i p u l a t i n g  i t ,  i . e . , the  prov is ion  o f  mini- or
micro-computers for storage and display, as it would be to
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provide a p blication.
Y

Let us assume that the current soil
survey pub1 cation, usually on a county basis, is no longer
used. Now, fit update strategy into such an operation. It
would be relatively easy to update any of the soil survey
components, including remapping, on just those sheets (or
areas) that need it rather than an entire set of maps for a
county. Then, finally, let us assume that a user is
furnished with just the information he or she needs. And,
many times it would be possible to individualize a report at
very little expense by retrieving the needed information in a
format beneficial to the user. All these items are currently
possible with today's technology. How much of this
technology we can be using 10 years from now will ue up to
the imagination and the initiative of many managers within
SCS.

Some of these things that I mentioned to be conducted at a
state level may have to be regionalized if you are dealing
with large states or with significant geographic or geologic
differences. But the concept would still hold. POP
example, we may want to consider that the major land
resource areas (MLRA) serve as a basis for some sort of
general publication or technical tables (data base).

We need to be concerned about the impact of such changes on
our profession. The concern about the lack of opportunities
for publishing, for example, could be a real concern on the
part of many young soil scientists who are still hoping to
author their first soil survey publication. I would
suggest, however, that most of these employees can advance
the science of their profession and themselves by writing
for journals and publishing for professional societies much
more than by authoring a fairly standardized document
labeled a soil survey. We need to provide the managerial
climate and incentives to allow this to happen.

All of the actions necessary to accomplish this kind of soil
survey operation might not reduce total costs below our
current program. I believe that the delivery of services
and data could be much more effective and probably for about
the same cost. The use of the information would be enhanced
so significantly, however, that some increase could be
justified.

UPDATING STRATIZGY IS IMPORTANT! !--------and can be used as a
means to stimulate a relook at our total effort. At your
work planning conference this week I would hope that you
would begin to lay the foundations or take steps toward a
relook at the overall soil survey framework in which we are
working. We need to continue to be willing to devote effort
to updating. We need also to tnaintain an effort that allows
us to go beyond the ideas thrown out here when the
improvement Ian technology, funding, and demand for our
service occurs.

-
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AGRONOMIC TAXONOMY

-

By S.W. Buol, Professor of Soil Science,~  North Carolina State
Univers i ty ,  Rale igh,  North  Carol ina  27650

Presented at the Work-Planning Conference of the National
Cooperative Soil Survey, March 29, 1983, in Washington, D.C.

The most i~mpressive  part of the National Cooperative Soil
S u r v e y  (NCSS) i s  i t s  at tent ion  to  interpretat ions  o f  so i l
map units. A few years ago I would not have made that
statement. In reality , v e r y  l i t t l e  p r o f e s s i o n a l
acknowledgement is likely to come from attempts to improve
interpretat ions . but, publishing a soil  survey report that
conveyed  interpretat ions  about  so i l s  to  users  o f  so i l s ,  in
terms they could easily understand, has been the basis of
the National Cooperative Soil Survey Program. There has
been continued public  support for soil  surveys. sue h
attention to the util ization of  soil  surveys has not been a
major part of the soil survey programs in many other
countr ies . Consequently foreign soil  scientists are amazed
to learn how much of the NCSS program is supported by state
and local funds but are totally aghast at our soil  survey
reports which devote approximately 2 or 4 percent of the
volume to soil taxonomy and soil genesis. Sometimes our
concern with  sept ic  f ie lds  and landf i l l s  are  be l i t t led  by
our international peers, but they are all  covetous of  the
support we enjoy. While there is no doubt in my mind that
the NCSS program is doing a good job, there are always
opportunities for improvement.

One area where full support for the soil survey is not
realized ins the agronomic profession. By agronomic
p r o f e s s i o n  I  i n c l u d e  c o l l e a g u e s  i n  s o i l  f e r t i l i t y  s o i l
management, s o i l  t e s t i n g , as well as extension and crop
s p e c i a l i s t s - - i n  s h o r t , our  fe l low so i l  sc ient is ts  or
agronomists, according to many definitions. Their f lagrant
neglect of  our soil  survey reports has certainly been decried
by all of us at one time or another, and despite our
i n d i v i d u a l  e f f o r t s , which are often successful  on a local
basi.s, I  be l ieve  the  overal l  ut i l i zat ion  o f  so i l  survey
information by this group of  professionals to be too low.
Several reasons can be advanced in attempts to explain the
low ut i l i zat ion  rate . Among soil  scientists,  one often hears
that agronomists just aren’t  scientif ic  enough to understand
s o i l s , or they don’t  get into the f ield enough to appreciate
the real world. While these statements perhaps aren’t 100
percent  fa lse , they certainly do nothing to improve the
s i t u a t i o n .
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Physical Relatlonships

A critical look at the fundamental concerns of both
i?irOuPs > soil scientists vs. agronomists, goes a long way in
explaining the lack of mutual reinforcement. First, the soil
scientist is rightfully concerned with being able to
correctly identify and locate identifiable kinds of soils.
He would like to be able to go back the next year and find
the same thing and have the principal correlator agree with
him. The final review may be some 5 to 10 years after he
identified a site. To accomplish this, soil scientists, over
the some 84 years of survey experience in the United States,
have selected soil properties as criteria for soil
classification that are somewhat Insensitive to change by
expected soil management techniques. We are not totally
successful in this respect, but as you all are aware the
Spodosol criteria is an attempt to eliminate tne mixing
actlon of the plow from affecting the taxonomic placement.
Likewise, the 1.8 m from the surface or 1.25 m below the top
of the argillic of the Alfisol-Ultisol base saturation limit
is deeply placed to avoid the recharge of bases from lorlg
term use of lime, a common practice on acid soils. In
effect, to the soil scientist a soil is primarily defined by
properties that are difficult to alter.

The agronomist's objective is to manage soil
properties. He , or she, Is concerned with properties that
can be changed. In many cases the actual measurement is not
different In kind from that made by the soil scientist, but,
almost without exception, tne two professions sample
different parts of the profile. Soil management is almost
exclusively limited to the upper few inches of the soil,
with some notable exceptions of drainage and irrigation.

In like fashion, the upper few inches are excluded from
soil taxonomlc consideration, again with a few notable
exceptions such as categories that utilize various epipedons
for class criteria. The family category specifically avoids
the surface layer in most soils.

It Is really not very useful to argue about whether or
not more attention needs to be paid to the subsoil by the
agronomist. In several regression studies of variables
affecting row crop yields, the properties of the topsoil
always are more signifiant to crop growth than subsoil
properties. It can be argued that only satisfactory subsoil
properties are incorporated In the selection of suitable
sites. The folly of prolonging the argument is that the
agronomist has almost no technology to change most soil
properties below plow depth or subsorbing depths of perhaps
50 cm. Although soil scientists are fond of pointing out the
completely controlling influence shallow bedrock,
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f ragipans ,  duripans,  etc. have on land use,  we have to
remember that these choices of land use have already been
made before the working agronomist gets involved. In  fact
much of the disregard given soil survey information stems
from the fact that within any local area most of the soils
that are intensively  used for a crop are similar in many
respects , and those soils not responding to conventional
management have been sidelined.

Soil Properties - Agronomic Operations

No attempt will  be made to create a definitive l ist  of
management practices and of how the presence, absence, or
degree of  a given soil  property influences the agronomic
operat ions . However, there are a few categories of problems
that I think we can address. One potential. area is that of
f ine- tuning  so i l  test  interpretat ions . A l l  s o i l  t e s t
procedures attempt to extract an arbitrary fraction of
several elements from a soil sample and then predict how
much fert i l i zer  will be needed for 60 to 120 days, or
longer . There are many situations where this works very
w e l l , but the real problems result when interpretations are
made in soil material not l ike where the calibration was
developed. The impulse of the agronomist has been to look
for a universal extractant, but perhaps by grouping soils
according to their management layer ion release and/or
f i x a t i o n  p r o p e r t i e s  (i.e. texture ,  mineralogy ,  e tc . )  bet ter
interpretations can be made by developing soil group
spec i f i c  convers ion  factors  f rom so i l  text  extract ion
quant i t ies  to  appl icat ion  rates .

Methods of  ferti l izer application are very much soil
property, as well  as crop,  related. High P fixation favors
bandi.ng or slow release formulations. One or two side dress
applications of  nitrogen as routine or emergency
recommendations for supplemental N after excessive leaching;
conditions  are based on texture, depth to impeding layer,
e t c .

Sol1 management  Is not only fertilizer and other
amendments such as lime but also mechanical operations such
as subsoiling,  bedding,  mulching ,  no  t i l l ,  and l imited  t i l l
p lant ing . I do not propose that we attempt to compete with
Soil test or On-Site management services,  but rather attempt
to present soil  properties that address their concerns in a
fashion of convenience for them.

Where is the Data?

by now most of you are probably correctly concluding
that most of the data needed by agronomists along with the
s p a t i a l  distribution of soil propertles  can be  found in  the
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map units of any modern soil survey report. All  the
agronomist needs to do is know soil taxonomy, which is easier
to learn than plant taxonomy, consul t  the  descr ipt ions  o f
series to pick up the profi le differences that are not
evident  in  fami l ies , and then cicter;lline the surface texture,
s t o n i n e s s ,  s l o p e ,  e t c . from the various map units. After
a l l , she or he took a soils course and maybe even a soil
classif ication and mapping course, probably belongs to the
American Society of Agronomy, and may even subscribe to the
Soil Science Society of America Journal. That seems to be
about where we in the National Cooperative Soil Survey have
left the ball with respect to what some may call  our closest
academic relatives.

By comparison, how have we treated some of our
n o t - s o - c l o s e  academic r e l a t i v e s ? 1 would venture that we
have been considerably more energetic In attempting to
translate our expertise into their language. For the banker
or real estate investors we have estimated yields per acre
of  a l l  adaptable  crops , inc luding  range  potent ia l ,  for
irrigated,  drained,  and slope phases. Where applicable we
provide a technical classif ication of  each map unit for
w o o d l a n d  suitabil.ity  as well  as l ists of  suitable trees,
s i te  index , seedl ing  morta l i ty ,  e tc . We also have wildlife
ratings for 10 separate categories for each map unit . In
addition there are some 20 technical classif ications of  each
map unit for its suitability or l imitation for major uses.
These interpretations cater directly to land use planners
and in some cases to regulatory functions.

As I stated in the beginning, this is probably the most
impressive part of the soil survey program in the United
States , when compared to any other nation in the world.
Hut, simply, I do not see any effort made to c o m m u n i c a t e
with the agronomist, which in reality is  one of  our
continuing l inks to the managers of most of the lantl in the
United States after we have completed the detailed county
soil  survey report and deposited it  on the l ibrary shelf .
Fortunately, I think all of us have had at least a few
experiences where a district  conservationist  or a county
extension agent,  or both, has taken the time to understand
the sets of soil properties that went with each map unit in
the county and can fluently group map unit 428 with 528 for
s o m e  uses and declare that they are different for other
uses. In my experience such an individual usually, but not
always, had a hand in the making of the soil survey. Maybe
this is what the individual from the northeast region had in
mind when he pointed out during the last soil survey work
planning conference just what an unusual professional a soil
sc ient is t  was . To paraphrase !lis statement, most professions
try to maintain high standards around more and more territory
and ins ist  that  only  h ighly  qual i f ied ,  l ike ,  pro fess ionals
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are allowed to practice the art. Soil  scientists spend an
equal if not greater amount of their time maintaining high
standards but work even harder at assuring that non
professionals are allowed to administer the resulting
information. I haven’t made up my own mind as to whether
this Is good or bad, des irable  or  undes irable ,  or
inconsequent ia l . Rut, it rather accurately describes what we
do for most potential users but not for the agronomist.

Attending to the Agronomist’s Needs

Having portrayed what we have done in the way of
developing technica l  c lass i f i cat ion  or  interpret ive  groups ,
whatever you wish to call the aggregation of map units on
our form 5’s and ultimately in each soil  survey report,
hopefully I have created some sympathy for our oftentimes
baffled cousin,  the agronomist. He has been told to learn
series names just in time to see them correlated to another
soil  temperature family. He has thought he was getting
uniformity within a series only to f ind that eroded phases
of that series had a plow layer of clay loam when all the
research work at the local state research station was done
on a loamy sand type (Uneroded). Also, the research was
probably on an A slope phase while 90 percent of that soil
in the county  was  i? to U slope,  eroded phase. Since his
experiences had taught him that there was a clear difference
in performance between a sandy loam plow layer and a sandy
clay plow layer he concludes that either the mapping Is
wrong because the map unit is not the same “series” he was
shown at the local experiment station or that this damn soil
c lass i f i cat ion  business  i s  use less - -probably  both .

On the other end of the spectrum, but equally as
damaging to an agronomist ’s  confidence in soil  survey,  are
the taxonomic and mapping separations that are of little or
no consequence to agronomist concerns. A recent experience
along this l ine served to alert me to this problem. A very
energetic graduate student placed stakes on a 20 m grid over
a 5-acre port ion  o f  c lean cul t ivated  f ie ld . After comparing
on-site evaluations by independent soil  scientists and
augering at each stake and producing a computer-generated
map, he used ribbons to delineate taxonomic differences,
sept i c  interpretat ion  d i f ferences ,  e tc .  on  a  one- to -one
basis for use on a health department training program. One
of our best county agents also attended the program, and as
my student was explaining his work to the health d e p a r t m e n t
personnel I found myself ushered off to the side by one very
alarmed county agent. His concern was: How in the world am
I going to explain all  the differences  to  the  farmers?  In
fact there were no differences to explain to a farmer. 5% e
differences were very significant to the health department
personnel because they involved subsurface characteristics,
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but in showing these differences on our maps we introduce
what can only be considered as "noise" to an agronomist.

Some years ago as part of our international program I
set out to classify soil management problems in terms of
soil properties. During the early course of the work it
consisted entirely of informally questioning leading
agronomists and soil fertility professionals as to how they
evaluated agronomic needs in a new area. I was, so to
speak, professionally insulted in that I did not find the
use of soil surveys high on anyone's mode of operation.
However, I found I could usually have told them almost
everything they wanted to know from what we would expect in a
map unit description. I could not do this from a taxonomic
placement primarily because of the question that emerged to
be number one among the agronomists. Simply, they wanted to
know: What is the surface texture? As one individual put
it, "I first give the soil a kick to see what the texture
is." I concluded I didn't have to be too precise about
texture if it could be done with a kick but I had better lead
off a soil description by giving a surface texture if I am to
get an agronomist's attention.

After rather unanimous agreement on surface texture, the
background of the individuals made for a rather diverse list
of concerns. Certainly pH was high on the list, as was
subsoil texture, soil test levels, past cultural practices,
and rainfall and temperature. It became apparent that what
agronomists wanted to know about soils was far less than
what we had stored during most of our soil survey
operations. Most of the time the methods were not the same,
the units of expression were different, and there was a host
of reasons why they did not relate to the various soil
survey reports. Most of these apparent problems faded,
however, when the agronomists were asked to put
"quantitative criteria" on their categories of "high P
fixing soils", "rapidly leached soils", "wet soils", etc.
It was obvious that they had almost no creditable way of
communicating with each other. Consequently, they didn't
communicate well, and I think evidence of this lack of
communication is reflected in verbal and published
statements to the effect that "this is the practice to use in
state X, while in state Y or county 2 another practice is to
be preferred.!! It seems they can usually agree on the
political boundaries on a map but that doesn't appear to be a
scientifically satisfying way to communicate cause and effect
of soil management techniques.

What followed was a series of approximations to express
the concerns of agronomists in a formal fashion and with
quantitative class limits. As we all now know, essentially
all soil properties form a continuous solid series and any
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class limit is going to fit better in one part of the world
than in another. Thus, the limits I use have been arrived at
either because they can be conveniently borrowed from soil
taxonomy or they can be agreed to by agronomists as limits
that are critical to key agronomic technologies. This
relationship to technology, although critical for a technical
classification, is always time dependent as technologies
change.

What has evolved over the last 10 years is known as the
"Fertility Capability Soil Classification System" and is
presented in Table 1 as it most recently appeared in
Geoderma, 27:283-309 by Sanchez, Couto, and myself. There
are many questions that have been raised over the years
about the system, and perhaps I can addre:s some of the more
general ones at this time. I understand we will have an
opportunity to discuss this in greater detail this afternoon.

First, the rationale for the system was simply to
provide a framework within which problems of soil management,
primarily correctable problems, and fertility problems could
be quantified for better communication. This always leads to
the question: Why is it called "capability" rather than a
"problem" or limitation classification? Well, quite simply,
that is "Madison Avenue" or "sex appeal". Over the years the
popular appeal of the "Land Capability Classification" has
always amazed me. It speaks more of limitations and hazards
but who wants limits? Think positive!

Anytime you create class limits, procedures have to be
specified as we found during the development of taxonomy.
Rigid requirements can severely limit the use of a system.
Since what is being grouped are soil properties that can be
expected to respond similarly to agronomic management,
within groups, and different from other groups, one has to
apply a form of the law of the minimum. As Professor Emil
Truog demonstrated, the "scientific" way to accurately
measure a 100-yard football field was to pace the first 99
yards and then measure the final-yard with a micrometer to
be sure the field was a "reagent grade" field. Thus, over
the years we have added "alternative" methods to define many
of the condition modifiers. These are designed to allow the
FCC system to be compatible with existing soil surveys and
systems of soil characterization. Note that the system is
open-ended and additional features considered of local
importance can be added as prime (') or perhaps asterisks
(I). I have resisted adding a multitude of other condition
modifiers, not because they may not be important, but because
it is already a bit longer than I consider ideal.
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The concept that FCC attempts to foster is that kinds of
soils can be grouped for agronomic interpretations. I do
believe soil scientists should take the lead, but with input
from agronomists. It should be made clear that we want
groups of soils created about which agronomists feel
comfortable in making statements and extrapolatory
technology, their technology. Interpretative statements
about each FCC condition modifier have been suggested (Table
2) but local editing should be encouraged.

Fitting into the NCSS

In this same vein it would be possible to list phases
of series with FCC placement on the Soils-5 for each series.
Perhaps sample or suggested interpretation could be there or
in separate handbooks. It would then form a table or part
of a table in the soil survey publication.

We need to be careful about not overstating the use of
FCC. It does not make fertilizer recommendations, for
example. Soil tests are still the basis for this because
the criteria used to place the soil in FCC may be altered,
in fact should be altered by the management practice. In
this sense each FCC placement is like the drained phase
interpretation. Energy is required to keep it drained, as
energy is required to keep the plow layer limed and
fertilized.

In conclusion, I believe the need for a technical
classification of soils according to criteria of
significance to agronomists is needed. The KC system is
one attempt, and like all classification systems it only
reflects the state of the art. It can and should change
with time and data. I do not believe we can develop a
system for technical uses after we have collected all the
necessary data to prove that the groups are correct,
especially in agronomy, where new cultivars, for example, are
now available that show tolerance to high Al concentrations.
Because methods of management change, the FCC simply provides
a basis for grouping soils with which the agronomist can both
research and extrapolate his findings with greater confidence
than he can to the entire polulation of soils.
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Table 1. FCC system.

Type. Texture of plowlayer or surfwe  20 cm, whichever L shellover:
S = andy topsoils:  Loemy in& md w& (by USDA definition);
L = loamy tops&: < 25% c,ny but not ,o.my land or land;
C = clayey  topsoilI: > 85% cLy;
0 = organic loti: > 90% O.M.  to a depth of 56 cm or more

Substm,o  type (texture of ~bsoil). Uned  only tfthere La marked textural
chlnge  from the muf.ce. or if. turd root-restrictiig  kyer L encountered
witbin 60 cm:
S = wdy NM: texture  a in tyw;
I, = loamy subsoil:  texture “in type;
C = *yey nlbdoil:  texture u in type;
R = reck or other hatti  mat-&Win%  hyer.

Modifien.  Where  more than one criterion  L b&d for each modifier. only
one needa to be met. The eriterioion lilted fii C the most desirable one md

.hould  be wed if data .re w.“aMe. Subaquent  ctite, a are presnted  for
use where data ue limited.
g = (gley):  wU or mottles < 2 ehromn witbin  60 cm of the roil surface  and

below 111  A horizoru. or WU satwated  with “ate, for > 60 d.yr in most~
ym;

d = (dry): ustic. aridic or aeric  lo,, moirtue  regimes  (&x4  dry > 90 cumu.
lative  day8  per year within 20-60 em depth);

e = (low c&ion  exchange capacity): app,ies  ordy  to plow layer or rutface  20
cm. whichever b hlllorer:  CEC < I meq./lOO  g soil by I: baes + KC,-
extractable A, (efle&we  CEC). ot‘ CKC < 7 meq./lOO  g aoil by I: ations
at pN 7. or CEC < 10 meq./lOO  g roil by I: cations + A, t H at PH 8.2;

o = (aluminum-toridty):  > 60% Alutuntioion  of the effective CEC within
60 cm of the mi, surface,  or > 67% acidity rtuntion  of CEC by II cs-
tionr  at pH 7 within 60 cm of the soil surface,  or > 86% acidity &urn-
tion of CEC by Z cationr at pH 6.2 nitbin  50 cm of the ioil awface.  or
pH < 5.0 in 1:l Ha0 withii  50 cm, except in organic ~6s where pH
mwt be less than 4.7;

h = (rid): l-O% A,.utumtion of the effective CEC within 50 cm of aoil
nuface,orpHinl:lH,Obetnen6.O~d6.0;

i = (high P-fixation by iron): % free Fe@,,%  clay > 0.15 and  more tbhm
35% clay, or huw of 7.6 YR or redde, l d gmmd.r ~tnrcture.  This
modifier ia used only in cbay (C) typea;  it applies only to plowlayer
or surf- 20 cm of wil arfnce.  whichever L hlllower;

I = (X-my amorphous): pH > 10 in 1N NaP, or po,itiie to f,e,d NaF  test. or
other indinct evidencea  of tiophane dombunce  in the clay fraction;

u = (vertiso,):  very ,tiiky phutic  day:  > 55%  clry urd > 50% of 2:1 npurd.
iw clays. or wvere top06  Ihrinking  and welling;

k = (low K re+enf+: < 10% weatherable  minerah  in silt md sand fraction
within 60 cm of the ~6 surface.  or exchangeable  K < 0.20 meq./lOO g.
or K < 2% of 2 babes; if bases < 10 meq./lOO  g;

b = (basic  reaction): free CaW. rlthin 50 cm of soil surface (effewescence
with HC,), or p” > 1.3;

8 = (sx,inity):  > 4 mmboslcm of elect&al conductivity of vlturated  extract
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Table 2. FCC sample interpretation.

g: denitrification  frequently occun in anaerobic rubsoil; tillage opentions
and certain crops may be advenely  tile&d by excess  rain unleu winage
ia improved by tiling or other drainage  procedurer;  good soil moisture
regime for rice production.

d: moisture is limiting during the dry aeasan unless soil is irrigated; planting
date should take into .CM)Unt the flub of N at onwt of rains;  germination
problems are often experienced if fiit rains  M sporadic.

c: low ability to retain nutrienta against leaching,  mtity K, Q md ~g;
heavy lppliations  of these nutrienta and of N fertilizers should be split;
potentill danger of overliming.

0: plants Sensitive t0 Al-toxicity vilt be effected unleg Lime is applied; extrac.
tion of wil water below  depth of lie ineotpontion  will be wstricted;
lime requirements we high unless an e modifier is llro indicated; this
modifier is desirable for npid dissolution of phospha  rocka and lar good
later flow in rubber Mn.toxicity may war on some of thee
Soils.

h: low to medium soil acidity; requires liming for Alwnsitive  crops. such ES
cotton and Il‘,lfa.

i: high P-fiation capacity; requirea  biih Levels of P fertilizer or opecial P mm-
agement  practice%; sourca nnd  method of P fertilizer application &ould be
considered urefuUy: with  C texture. these soils have grlnulu soil stmctuw.

I: high P-tixation capacity; amount and most convenient source  of P to be
determined; low organic  N minemliudion  rates.

v: clayey textured topsoil  with drink  md swell properties; tillage is difficult
when too dry or too moist. but loih can be highly productive; P-deficiency
COlIllZlO”.

k: low ability to supply K; wailability of K &add be monitored and K
ferlilizen may be required frequently; potenti  K-Mg_Ca  imtinces.

b: cakareous  wih; ,ock phosphate and other non-w&r.,oluble phosphates
should be avoided; potential deficiency of certain micronutrients.  minci.
pally iron and zinc.

I: presmw of soluble lalta; requires drainage  and special management  for
saltaensitive  crops or the use of salt-tolerant  species and cultivan.

n: high  levels of &odium;  requirea  special soil mm~~ement  practices for alkaline
Soils, including use of gypsum  amendmenti  md drainage.

c: potential .cid mdfate  . ..%I. dminage  is not recommended without special
practicer;  should be managed vitb plants tolerant  to highwater  table level.
By using the individual guides for each type. substrata type, and modifiers,

it te pasible to prepare cornpolite  interpretation guidelines for a11 of the pa-
iible PCGunita. More comprehensive interpretative titemmts  are possible
when  interactions of two or more soil conditions are considered. No necessity
b seen far a complete Wing of alI possible  combinations because  only a lim.
ited number of FCC-units vill be found in any mea under conrideration.  At
the loeal Iwel,  however. interpretation  of the FCC-uniti found in relation to
the main crops and speci,ic fuming  systema  wed would be a vdu.ble  axten-
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Table 2. (continued)

aion  tool and lwal  expertii  b expected  to lvppkment the fcdlowing  brief
statement4  where  erperience  -ta

LehL: good waLer-holding  capacity.  medium LnNrnUon  capacity;  low
ability to MaIn nuhienta  for @ants, mainly K, 01. hfg;  bavy  ap
pliutions  of these nutrienta  and N fertilirem #hould  be spliti re-
quirea  liming for Alrndtive  a,,~,; potential danger of orerIb,,-
ing because  of low CEC low ability to supply K; w&bUity  of
K should be monitored uld K-fertiliwn  mny be required fr+
quently for planta  mqu&ing biih levela of K.

Lgh: good  waterholding  upscity.  medium infiftntion  capacity:  Iimi-
tationr in dminage  80 tlut tillage operationa  md some cmp#
may be ldvenely  .fiected  unlw. dr.bxr  Ir impmved by tiling
or other  pmcedwes;  &rong to medium acid loll; liming required
for some crops;  nallent  SCICI  for @aled  rice. u acidity will be
elimbmted by floc.ding.

L Cg e a k: erosban  or other removd of mnface loll will expose  undeslmble
clay-terhued  m~tsoil: dnbnge  limtted a0 that tillage opentionr
md .ome crop  m,y be .dver,ely d&ted unln,  dminwe  b in,-
proved by tiling or other procedure;  low ability to Main  nu-
tienb Ior plants.  mainly K, 01, Mg;  heavy qxdiutiwu  of tbew
nutrienb  and N fertilizer should be apI&;  pl&nta  sensitive  to Al-
toxicity will be nffectcd  unlem lime L deeply incorponted;  how.
ever. deep liming pncticea  ue difficult beaw of clay-textured
.ub&ate;  due to low CEC in the m&c+,  them b . danger of
overliming;  low ability  to mopply  K; waIl&lity  of K should be
monitored and  K fe?tiliren  may be required frequently for
planta  requiring hi@ lewh of K.

L: ex=?Uent  @oil  with no major fertility colutninta: N deliciency
likely with lntenli”e  Iwe.
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National Cooperative Soil Survey Conference
Washington,  D.C.  - March 27-April 1, 1983

Committee on Soil  Taxonomy - Soil Fertility

A. The principal charge assigned to this committee was to evaluate the
Ferti l i ty Capabil i ty Classif ication system as recently proposed by Sanchez,
Couto  and Buol  (Geoderma, 1982) for  possib le  incorporat ion in  a  technica l
soil  classif ication that might be adjunct to Soil  Taxonomy.

Dr. Buol, in a presentation to the Conference, outlined the purpose
and potential  application of the system, particularly in areas outside of
the U.S. In many such areas soil surveys have not attained the degree of
completion or of detail  that is available in the U.S.,  nevertheless the
demand for this interpretation is strong. The system is not only one of
ferti l i ty considerations hut also includes factors that relate more broadly
to  product iv i ty . This may pose some problems in application, or
istplenentation, of the FCC system. Dr. Buol proposes that the system is
a>plicable  at the series level of Soil  Taxonomy or,  perhaps better,  with
phases of series). The system consists of three categorical levels:
(topsoi  I t e x t u r e ) ,

tE
substrata t  pe (subsoil  texture),  and I5 modi f iers  see
---m-+-

Ty
Ceoderma  28:283-309,  I9 2 Interpretations can be made from the various
FCC-units based on the combinations of properties.

The committee recommends that the FCC-system should be evaluated in the
U.S. We recommend that it be evaluated in each of 4 (technical) regions, in
an MLRA of considerable extent and in a specific county or survey area where
there appears to be sufficient soil  variabil i ty to invoke the widest possible
application of the system. Further ,  that ,  i f  possib le ,  the  evaluat ion be  in
a county where a digitized geographic base is to be available. It  is probable
that local usage wil l  identify some modification (or additions) to the proposed
(15)  modi f iers . Phases of the series should be the units evaluated. This
testing should involve collaboration with state or local agronomists.

The importance of the soil moisture regime and the water storage capacity
of the rooting zone in any such evaluation was pointed out in a presentation
by Dr. Ken Olson. The categoric levels of x and substrata type in the FCC
system may particularly correlate to this evaluation.

The principal value of the FCC-system in the U.S. context (and elsewhere)
rw+y be in evaluation of the intercept point in the idealized curve of yield
as a function of nutrient capacity. In other words, an evaluation of inherent
f e r t i l i t y . This may be particularly helpful in many forestland, rangeland
areas. However, in mast  cropland areas, the agronomic need is for a capabil i ty
Lo predict the responsiveness to fert i l i ty of various inputs.-

B. Accordingly, the second recommendation of the committee, which comes  out
of  d iscussions he ld  in  these Conferences s ince  1977 (or earlier), is that, in
every state,  discussions be held with the staff  of the Soil  Testing LaboraGry--_
bf the Experiment Station) to encourage the identif ication of soil  mapping
*, where feasible,  on soil  test report forms. In many states it appears
that even soil  textures are not identif ied. In a number of situations,
farmers, foresters, and ranchers may not (be able to) rel iably report this
information. But, in increasing numbers, technicians and agri-consultants
are taking (and interpreting) field soil samples and could be sought as
cooperators. With the computer processing of such data (being done in most
states) it would be possible to develop annual (or longer) summaries which
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C.

would provide soil  specif ic estimates of soil  chemical,  and other,  properties
in the crop, forest, and range considerations.

Necessary  coro l lar ies  to  th is  recommendat ion are  that  (I) s u b s u r f a c e ,
rooting zone, sampling be encouraged so that a rooting zone measure of
nutrient availability be developed (even as Dr. Grossman and the Moisture
Committee wishes to characterize a crop- soil specific moisture regime);
that (2) all horizon sampling for chemical analysis become regular procedure
in characterization studies and that (3) where feasible, sequent ial testing
in the field landscape be used as a means of more sharply defining soil
variabil i ty in these chemical parameters.

The committee reviewed the recent Franklin Parish, Louisiana survey report
in which Dr. Bob Miller of LSU had contributed a table of chemical data, by
horizons of principal soils and also prepared an interpretation section from
this data for fert i l i ty management of those soils.

The committee is unanimous in recommending this topic for inclusion in
all survey reports whereareliable  body of chemical data on the correlated

Ite s o i l  s u r v e y  l a b -soils has been developed--’ either by the respective stz
and/or the NSSL. The author  (partv leader1 of the report should seek owt the
;p;;pFLiate  a g r o n o m i s t  ( s o i l  Gieniist),very often attached to the Extension

@ 1 to help develop this section.

D. The 4th recommendation is in respect to the role of the National Soti
Survey Laboratory in improving our ferti l i ty r@co%%aon guidel ines. There
are several ways in which the committee believes that the Lab can be supportive
in  th is  e f for t . 1) With respect to the FCC system the Lab now Generates most
of the chemical parameters needed to classify soils in the proposed system.
Some of the FCC classification requires information on the morphology but this
is also part of NSSL characterization, wherever conducted. 2) The committee
believes that the Lab has a unique opportunity to act as a ‘clearing house’
for much of this needed chemical data or, more importantly, a national
coordinating role in seeking to establish a degree of standardization in
analysis and reporting of data. It  may not be possible (or desirable) that
every lab make every determination in the same way but, given the empirical
nature of the data, some standardization is necessary. 3 )  Th ere are some
chemical determinations that could be given new, or added, emphasis by NSSL.
We believe more characterization of organic matter,  of pretention or release,
of certain minor elements, of more detailed mineralogy examination are
examples. If  budgetary l imitations are prevail ing, we suggest that some
presently made determinations may be given a lower priority.

E. The 5th recommendation permeates most  of our prior recommendations. It
is  that  we use this challencle of improvintj  t h e  u t i l i z a t i o n  o f  our s o i l  s u r v e y s
with better fert i l i ty management gu’idelines  as an opportunity to build-.
cooperation between aaencies,_A_ particularly  at state and local level>, who have
manifestly common interest both as makers and users this vast database. We
have, with the rapidly developing computer information delivery systems, a
medium in which may agencies and individuals can cooperate. Lastly,  but
not leastly,  we must do more talking to our users and less to ourselves.
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F. The committee, mainly in correspondence, explored the modification of
soil mineralogy classes in Soil Taxonomy to provide clearer inferences about
s o i l  f e r t i l i t y . In the nearly 20 years since the class limits were established
there has been some improvement in laboratory capabil i ty to quantify mineralog~y.
Some suggestions made were:

1. Sub-classes of mineralogy (e.g.,  O-20 percent smectite,
20-40 ,  e tc )  would  be  more def in i t ive  in  many fer t i l i ty
in terpretat ions.

2. The class of mixed mineralogy is too general. The kind and
nature of components needs to be specified.

3. Mineralogy classes, or sub-classes, in soils developed on
volcanic materials needs elaboration.

4 .  D u a l , or surface/subsurface, mineralogy clases  should be
tested.

No specific recommendations are made on this matter at this time other
than to urge continued attention to this problem, possibly with joint
collaboration among soil chemists, mineralogists and pedologists.

G. The committee  recommends that Soil Taxonomy and Soil Fertility be continued
and that the committee role might include monitoring the implementation of its
recommendations (if so approved by the Steering Committee).

Committee members and others indicating interest to date:

S t a n  Buol  (NCState)
H a r i  Eswaran  (SMSS)
John Kimble (NSSL)
G .  L .  Malzer  (UofM)
8. J .  M i l l e r  (LSU)

Gerald Nielsen (HSU)
Gerald Olson (CU)
Ken Olson (CU)
Gerald Post (MNTC)
Jon Vann (USFS)
R. H. Rust, chairman (UofM)
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National Work Planning Conference

of the

National Cooperative

March 28 - April

Soil Survey

1, 1983

National Issue Committee 3: Update Strategy

Charges:

1. Identifying needs - details worked out by regions.

2. Criteria for justification of update.

a Quality of existing information

' Cost to update

D Value of update for users

3. Priorities for the U.S.

' Overall objective

Introduction:

Preliminary work for the committee was done by correspondence. committee

members were sent charges along with a request to respond with additional

ideas and suggestions. The preliminary report was prepared by the committee

chairman. The subject was introduced by a lead speaker at the conference

in Washington, D.C. and was also discussed in group discussions. The pre-

liminary report was adjusted to incorporate suggestions made during the

conference.

Charge 1. Identifying needs

All agree that the first step in evaluating a soil survey for

updating is to identify, evaluate and quantify need. This

evaluation of need will be carried out jointly, by SCS cooperators

and users. All decisions to update published soil surveys will

be based on documentation in sufficient detail to verify this need.
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Although needs vary between soil survey areas, they are

determined to a large extent by demographic trends such

as urban. industrial, and population growth; by land use,

now and projected, by the extent to which planning

decisions at local and county levels use soils information;

and by the adequacy of the soils information.

Charge 2. Criteria for justification of update

Wise use of our limited resources dictates that we must have

sound justification for updating existing soil surveys.

Although certain criteria for justifying updates may have more

significance in one survey than in another, there is a definite

need for national criteria.

Quality of existing information

The major objective of soil survey is to provide adequate

soil information to meet user needs. In evaluating quality

then, the ultimate test is to determine, if in fact, the

existing survey does meet the needs of most users. The evalua-

tion itself involves a technical, in-depth, evaluation of

all aspects of the survey. The standards against which the

existing material is compared do include NCSS

procedures but the most important standard is

set by the user. Is the information complete

sufficient quality to meet his needs.

standards and

the overall standard

enough and of

Cost to update

All evaluations for updating should include detailed estimates

of time and costs. If done jointly with local or state agencies,

or with additional federal agencies, contributions from each
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should be clearly defined.

Value of update to user

Evaluations and recommendations for updating must include

not only reasons and justifications but they must clearly

indicate how each item that is inadequate wills be improved

with the update.

Charge 3. Priorities for

Priorities for

They should be

the amount and

other items as

Recommendations:

the U.S.

updating should be set at the national level.

based on land use, number and kind of users,

extent of critical conservation problems, and

discussed in charges 1 and 2.

1. That the national office adopt a worksheet simil~ar to attachment 1

and require a" evaluation based on these guidelines for all areas in which

updating is proposed.

2. That the national office develop, to the extent possible, specific

guidelines for the criteria listed under section III of the worksheet.

3. That all requests for updates must include adequate documentat~ion

in addition to the completed worksheet.

4. To assure that priorities are equitable, the national leadership

shoulddevelop  and adopt a weighting system similar to that shown on

attachment 2.

comments:

Memorandum of understanding, correlation document, and the published survey

could be referenced for much of the basic data (acreage, scale and kind

of base map, etc.). This could be a" alternative to listing the actual dat.3

in the worksheet.
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The worksheet lists criteria to use in determining adequacy of the survey.

Specific guidelines are needed inapplying these criteria to a survey area.

For example, is a controlled base map with poor and outdated photographic

background adequate? Is an uncontrolled (high altitude or mosaic) base

map with high quality up-to-date photography adequate? Is it possible that

both may be adequate depending on the particular survey area? What about

cartographic detail? Can guidelines be developed as to minimum size delinea-

tions relative to land use? Acceptable statistical and sampling procedures

for determining map unit accuracy must be stated in national policy. What

specific procedures are acceptable? Which one is most desirable? What is

the minimum acceptable procedure? Will sampling of NRI blocks suffice?

It may be desirable to assign each of the regional work planning conferences

the responsibility of drafting guidelines for specific criteria.



Conference, Discussion and Comments

0

National Issue Committee 3

The question was raised as to when is a memorandum of understanding required.

A memorandum of understanding is required when other people are involved or

when someone else's resources are used. Normally a memorandum of understanding

is required beginning with category D of the proposed update categories listed

on the soil survey evaluation worksheet (attachment 1).

What is adequate documentation? Seemingly this question will be answered

when actual criteria and guidelines are developed for completing the

items discussed under section III of the proposed evaluation sheet. Conference

participants indicated that the most pressing concern for evaluating existing

soil surveys is the need for specific criteria and guidelines as indicated

in committee recommendation number 2.

0
Although the evaluation worksheet and the weighting sheet were developed as

a" attempt to get uniformity between states, they can be used to evaluate

and prioritize updating needs within a" individual state.

Updating multiple soil survey areas, by MLRA,  or by complete states has

distinct advantages. It permits a uniform approach to soil interpretations

and provides for improved coordination of soil classification and correlation

over a broad geoeraphic area. The MLRA approach is currently being used

to update the Southern High Plains, MLW-77. Connecticut is updating the

completed state into one legend and one manuscript document. Existing soil

maps are being reformatted to 1:24,000 7 l/2 minute quads. Many partici-

pants are of the opinion that whenever possible, updating should be done

on multi-survey areas. Updating, using the quad sheet approach, also has

merit.



Recorder:

Committee Members

F. Ted Miller, Chairman

Kenneth C. Hinkley

Charles M. Thompson

Kelso K. Huffman

Ronald Hoppes

Verlyn Saladen

William F. Hatfield
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Attachment 1

Soil Survey Evaluation

Worksheet

for

Survey Area

I 19_

I. General Information

Acreage of survey area

Private Federal

Date soil survey published

Date soil survey correlated _

Date field work completed

Date field work began _

Scale of map

Kind of base map

Number of published soil surveys available

Elajor land uses (extent in acres)

Urban

Cropland

Dry farmed

Irrigated

Forest land

Rangeland

Other

Major crops in order of extent

--

__-

___-

--

__-

__-

--

Agricultural Income $

Cropland

Row crops
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Attchmt. 1

Small gra in -

Orchards and Vineyards

Forest products

Livestock

What is the extent of land use changes in the survey area since the current

survey was mapped? (acres)

COnVerSiOn

COnVerSiOn

Conversion

COnVerSiOn

to urbanland

from woodland to cropland

from dry farmed to irrigated

to disturbed land (mined)

Other

What is the extent of soil erosion within the survey area? (acres)

Slight meets (T) factor Moderate less than 2X(T)

SeVt?re 2X or more (T)

What 1s the extent of salinity problems in the survey area? (acres)

LOW _ O-4 mmhos

High _ 8-16 mmhos

II.Needs and User Information

List major current and potential users

(Indicate actual user. not just agency

current

Moderate 4-8 mmhos

Very high 16 + mmhos

of soil survey.

name.)

Potential

--

0
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Attchmt.1

Uses for soil survey (check items)

Actual Potential

--

Conservation

Target area

RC 6 D

Planning

Important Farmlands

Environmental impact
statements

Farmland retention

Taxation

Actual~ Potential

__-

-

LESA

Soil potential

Watershed planning

Riverbasin planning

Hydric soil identi-
ficatlon

Engineering needs

Other needs ._ ___-

____ - .____. __.-

0
Have local landowners expressed interest in a new soil survey? (explain) -__

-- -----

Uave  local planning agencies or government bodies expressed interest in updating

the survey? Would they provide financial support? Now much? _ _ _ _

----___- --

- --

Have federal agencies expressed interest in updating the survey?

Would an interagency agreement or contract to assistwith an update be possible?

0
~-
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Attchmt. 1

III. Adequacy of existing soil survey

A. Soil Maps

Is quality of base map adequate?

Is scale compatible to land use?

Is cartographic detail satisfactory?

Are indentified cultural featuresadequate? _

Are primary soil lines separating major landscapes accurate?_--

Do landscape boundaries and soil lines coincide? - -

Do the maps adequately display the soils on the landscape to meet

the needs of most users?

R. Laboratory and Field Investigations

List kinds of laboratory data available.

List soil related research studies that have been made for soils

in this survey area.

List kinds of laboratory data and research studies needed.

C. Nap Unit Descriptions - Identify statistical or sampling procedure

used to evaluate map unit descriptions and indicate percentages, proportions

or number of discrepancies found.

Do map unit descriptions adequately characterize soils in the

map unit? _
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Do map unit descriptions provide adequate information about soil

Attchmt.

patterns and composition within delineations?

Do map unit descriptions provide adequate information for current

land use, treatment and interpretation needs? -

Are Existing phase separations adequate for major uses and

interpretations? -

mat

SlOPI

Erosion

is the extent of critical

Flooding - - -

Other - - -

soil characteristics and properties

that are not identified for map units, either in the legend or the text?

1

0
_-.______.-- .-----_____ __-

Are delineations of the same map unit consistent? - -

Il. Sail Interpretations

Kinds of interpretations in published survey (list)

(Coordinate with use list in Section II)

-

Do present soil interpretations meet the current needs of users?

(Evaluate in consultation with users.)
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Attchmt. 1

k'hat additional interpretations are needed? (list)

-

-

How many cases of inadequate interpretaions,  as well as inaccurate

interpretations are documented in SCS files?

List and summarize in categories of:

a. Inaccurate interpretatiorsbased on old criteria.

b. Inaccurate interpretations because of inaccurate maps.

-

E. Taxonomic units

Are soils classified by standards of Soil Taxonomy? -

Are technical data (series descriptions and field notes) adequate

to classify by Soil Taxonomy? If no, explain,

-.

What is the acreage of unclassified soils in survey area?

Are concepts for series used in the present soil survey the same

as today's concepts? - -

Do series overlap with other series? -

Is there overlapping of subgroups in Soil Taxonomy? -

IV. Summary and Recommendations

Categorize work to be done and estimate time (man years) and cost.

A. Survey is adequa‘te  without further work at present time

Man years 0 cost 0

0

0

0
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Attchmt. 1

R. Mapping units adequate. Update soil interpretations and issue

supplemental report.

Man Years cost

C . Mapping unit delineations adequate but map unit descriptions not

adequate. Update map unit descriptions and interpretations. Issue supplemental

report.

Man Years cost

I). Mapping unitsadequate. Taxonomic units not to present standards.

Recorrelate, update interpretations and text, and issue supplemental

Man Years Cost-

report.

E. Most mapping units adequate; some mapping units inadequate.

Remap (supplemental mapping) only those areas needing remapping. ISSUE2

supplemental report containing only those maps on which supplemental mapping

was done.

Man Scars c o s t-

F. Mapping units adequate but not on photographic background or on

quality base. Transfer soil lines to new base and issue supplemental

report with new maps.

Man Years c o s t

G. Mapping units (delineations ) are not adequate by today’s standards.

Complete remap on new photo base and republish with new text and interpretations.

Man Years c o s t
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Attachment 2

Criteria Used in Determining Priority
For Updating Existing Soil Surveys

Manais Critfria Weight

1. SCS program needs for technical assistance (z,

2. State and local needs (-.I-- )

3. Financial support

State or local funds c--“'-'~ )
Other federal funds ( )

4. National needs
Erosion control c---I
Upstream flooding
Water conservation I ;

5. Availability of existing information 0

6. Agricultural use
Crops
Forest products
Livestock

:-’-7
( !

7. Land Use Changes
Conversion to urban land ( 1
Conversion from woodland to cropland
Conversion from dry farmed to irrigated I ;
Conversion to disturbed land ( 1

8. Land use
Agricultural land
Urban land I-'1

9. Adequacy of soil classification r----I

0 -
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REPORT OF NATIONAL ISSUES COMMITTEE ON THE NCSS IMAGE
(Final Report)

Committee Members:
Ed Ciolkosz
Gary Muckel
Barbara Osgood
LeRoy Daugherty
Chris Johsnnsen
B. L. Harris, Chairman

Each of the committee members is well acquainted with the NCSS and recognizes
it to be a program of great value and one which we individually and collec-
tively strongly support. We recognize that for the most part the NCSS is a
healthy program contributing great value to society in general.

The four charges given this committee are not totally separable, therefore a
certain amount of overlap will necessarily occur in the response. Following
is a compilation of the responses of the committee members and additional
ideas developed during discussions at the NCSS National Work-Planning Confer-
ence held in Washington, D.C.:

Charge # 1:~ Il$_l~el- a strategy for promoting understanding of NCSS--who
we are, what we have done, how_ we operate, and how some of our inf?s
tion can br used. This charge raises the basic question, "Why does the
NCSS need an image?" What kind of image do we want to have for a various
potential audiences? Is it important for the NCSS to have a well-defined
image with the general public? Perhaps it may be more important for the
NCSS to have a well-defined and well-recognized image within the various
agencies cooperating. Clearly, there are some major problems with the
NCSS image within and among various agencies. If it is felt that the
NCSS needs a widely recognized public image, then the use of advertising
will be necessary. This would involve the use or incorporation of the
"Madison hvcnue" approach involving newspapers, radio, and television
ads. If, on the other hand, we're more concerned about expanding the
image of the NCSS with major users and those personnel within other
agencies, we will have to work more effectively in incorporating the NCSS
into programs of those other agencies. For example, if we want the State
Soil and Water Conservation  Boards or Commissions and the State Extension
Services to help sell the soil survey program, then they must be more
directly involved in decision-making and development of soil surveys. It
is unrealistic to expect that an agency will wholeheartedly accept the
responsibility of selling another agency's program, especially onp. in
which their agency is not even listed as a cooperator in program publica-
tions.

Another item of importance regarding the NCSS image is that once an
agency has been given or assumed responsibility for some aspect of the
soil survey program other agencies, particularly the lead agency, should
work with them to get the job done, not do the work for them. This com-
ment carries across-the-board, whether it be for collection of soil sam"
ples and laboratory analyses for correlation purposes, selection of
potential researchable problems, or educational/informational phases.
For example: apparently when a new soil survey report is published and
programs for introducing that survey are being planned, in many cases the
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SCS District Conservationist directs the entire program, whereas review.
of interagency memoranda-of-understanding suggests that the county Exten-
sion agent should have this responsibility. Confusions such as this,
although relatively minor, establish precedents which when perpetuated to
other counties, often leads to a single-agency program, not in keeping
with the goals of the National Cooperative Soil Survey.

All too often among other local, state and federal agencies, the soil
survey program is looked upon as a" SCS program, with little advice from
others.

The committee feels that major efforts directed toward developing a
strategy for promoting understanding of the National Cooperative Soil
Survey should be directed toward better understanding within the agencies
that are both directly and indirectly involved in the soil survey pro-
gram. This will require major efforts at bringing up-to-date all inter-
agency memoranda-of-understanding, review of present procedures for
describing "cooperators of the National Cooperative Soil Survey", and
working at developing truly cooperative relationships among the various
agencies participating.

There is a clear need to promote understanding of which agencies are in-
cluded in the NCSS, which surveys or other agency activities are within
the NCSS and which are not, and for a clear definition of the NCSS. Ex-
plicit definition is needed on authority for membership in the NCSS.

It is recommended that:

1. The effort to improve the NCSS image should be concentrated within
the inlrer circle of the cooperators.

2. An effort should be made to establish the NCSS as a" entity (define
it and publish the definition).

Charge # 2: &=&ate needs for publications to help us to be understood
(relates in p~art to confidence limits committee). In general, the com-
mittee feels that use of current publications with some modifications and
being more responsive will lead to better understanding of the NCSS. Our
main publication, The Soil Survey Repo+t, does not eve" mention the NCSS
011 the outside cover. I" fact, many of the current soil survey reports
are a direct afront to all agencies participating in the soil survey,
except SCS and Experiment Stations. For example: although many states
supply considerable funds to the NCSS, they may not be eve" mentioned as
"assisting" on the front cover of those publications for which they are
supplying funding.

It was suggested that a log9 for the NCSS be developed and used as widely
as possible. We should encourage the use of joint publications with
joint authorship and sharing of responsibilities for putting the publica-
tions together.

It should also be recognized that there are differences between the SCS
and universities regarding authorship of publications. SCS does not
place a premium on, "or have a reward system for authorship of publica-
tions, whereas within universities authorship is a must. These
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philosophical differences will necessarily lead to different motivation
and criteria for cooperation.

Appropriate use of publications and logos which describe the National
Cooperative Soil Survey program are imperative. It is also very impor-
tant that all cooperators within the NCSS receive recognition in black
and white for their inputs. It is often observed that agency personnel
can easily reject publications and programs of another agency; however,
it is difficult to find fault with those publications which have their
own agency name on them. Perhaps review of simple psychological impacts
of current practices will correct many of the problems without the need
for any new four-color type brochures. (Maybe then we can use some
four-color processes to brighten up the front covers of the soil survey
reports?)

Soil survey reports should mention that further technical information can
be obtained from the various members of the NCSS. Also sections such as
those dealing with soil formation, could be co-authored by Experiment
Station or other agency representatives. Changes such as these would
foster further cooperation.

It is recommended that:

1. More recognition be given to cooperators in the soil survey report
and in other aspects of the NCSS.

2. An NCSS Newsletter should be established.

Ctbte # 3: Evaluate conditions of "pull&toAether" _as__nembers  of_ _ _ _  _ _ _ _ _
NCSS--our common_&c:king tsether at county -and state levels. This
charge describes a primary question regarding needed improvements in the
NCSS. Members of this committee represent different states and all of
the members have multi-state experiences. The most c~mmc~n comment about
charge #3 is that cooperation within the NCSS in individual states varies
widely from one state to another. In some states, there are excellent
relationships among the various NCSS cooperators with frequent meetings,
routine correspondence, and contacts one with the others, and in general,
model programs for interagency cooperative efforts. However, in other
states the NCSS is known as the National "Uncooperative" Soil Survey with
little communication taking place and even less cooperative efforts.
Obviously, these conditions provide us with an opportunity to make im-
provements. It is suggested that the SCS, since they provide primary
leadership for this program, must also provide the leadership for cooper-
ation. It is felt that we must have effective relationships at the state
and local level. There is a great need for willingness to share within
the NCSS on cooperative publications, specific researchable problems,
informational/educational activities, and work with clientele. There is
certainly a need for "open meetings" of members of the NCSS. Some states
even provide a rotation of chairmanship of working groups, so that one
agency does not dominate. Committee members felt that the place to start
for cooperation within the State is at the top administrative positions.
Strong encouragement from that level will set in motion those necessary
attitude adjustments that lead to cooperative relationships.
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It also was mentioned that too often the SCS is viewed as slow-moving,
unwilling to adopt or develop new techniques and reluctant to accept ad-
vice of other cooperators. Examples given are: too few resources de-
voted to development of new and better mapping techniques, unwillingness
to expand observations in the one to three meter zone eve" though very
important to certain users, use of remote sensing techniques, and con-
tinuing use of an out-moded information delivery system (soil survey re-
port), and resistance to use of computer technology. Obviously, the same
types of critical statements can be made for other cooperators within the
NCSS. For example: the reluctance of the State Experiment Stations to
provide eve" low-level laboratory analyses and characterization data in
support of the NCSS field mapping program in many states, the slow re-
sponse to identified research needs, limited field assistance, and other
such difficulties. Another point of major concern is the lack of educa-
tional/informational support from the State Extension Services. Ob-
viously, in many states, additional publications are needed to address
specific user concerns which would lead to more widespread adoption and
use of the soil survey information developed through the NCSS.

All of these concerns need to be dealt with through a" effective state-
level advisory committee. Each agency and individual cooperator of the
NCSS should stand ready to accept the responsibilities appropriate for
expediting those agreed to actions, not merely to rubber stamp another
agency's efforts.

It is recommended that:

A strategy be developed to increase the amount of cooperation in the
NCSS. In particular, how all levels of management can be more exten-
sively involved. In this effort examples of cooperation should be col-
lected to use as models for others to utilize.

Charge L% -~..__.__~_~~~,~_~...-...-Consider the need for information centers or contacts for
additional help. In general, the committee members do not see the need
for more information centers. It was suggested that the NCSS utilize ex-
isting and rapidly expanding geographic information systems where pos-
sible. Already many states are well along or have eve" completed storage
of soils resource data bases into those geographic systems. It was also
suggested that states consider the possibility of forming soil survey
information committees. These committees could bring the resources of
several agencies to bear on identified informational deficiencies. It
was suggested that Extension needs to play a" increasingly more important
role in the soil survey information transfer process. It was also sug-
gested that there is a need for more Extension, and other agency person-
nel, to be involved in soil survey field reviews and at state and local
meetitlgs. In those states that do not have Extension personnel to deal
with the soil survey, the NCSS cooperators could stress the need for such
support.

There is need for a better mode of communications to identify and resolve
image problems. Is was suggested that one way of resolving these prob-
lems would be for university people to spend sabbatical leaves with the
Soil Conservation Service in the Washington, D.C., regional, or state
offices. Such a move would require considerations regarding furlding and
commitment of other resources.
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There was also a comment about the mistaken notion that a contact with
the Experiment Stations in the various states would automatically result
in contacts with Extension personnel. It should be recognized that in
most states, the State Experiment Station and the State Extension Service
are separate agencies, often housed far apart. Some expansion of contact
possibilities could be gained by greater involvement of Extension
personnel.

It is recommended that:

We do not need more information centers but we need to better utilize the
ones we have, particularly the Extension Service.

Considering the many comments and opportunities for discord at the local,
state and national levels within the NCSS, it seems appropriate that some
thought be given to establishment of a national level task group to provide
focus for receiving and responding to expressed concerns about‘the NCSS. Cer-
tainly inputs are needed to expedite cooperation among the various involved
agencies in some states.

General Recommendation: The committee should be continued.

Respectfully submitted,

BLH/blb/dw30

B. L. Harris
Chairman, NCSS Image Committee
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Report of Soil Taxonomy Committee
Technical Committee 1 - Richard Guthrie, Chairman

Charges:

1. Reevaluate diagnostic criteria for fragipans

a. morphological

b. rooting restrictions

C . chemical

2. Horizon designations for fragipans and other similar, but nonpedogenic,
dense layers (till, paleosols, etc.).

criteria for use of x (must horizon meet all requirements for
fragiian or just exhibit britTleness)?

b. consider use of Cd for dense tills as proposed by North Central
Region.

3. Consider the advisability of adding fragic  subgroups to Soil Taxonomy
for dense, brittle layers which do not meet all requirements for a
fragipan.

Members:

Neil Smeck
Pete Veneman
Gordon Huntington
Wayne Hudnall
Roger Haberman
Jim Baker
Bob Rourke

Technical Committee 1 proposes the following as recommendations:

Recommendation 1

Diagnostic criteria fcr fragipans - revise clues 4 and 5 of Soil Taxonomy_,
page 44, to include the following statement:

"The brittle matrix constitutes 60 percent or more of some subhorizon
and is usually the interiors of coarse prisms that are more than 25 cm in
diameter. Fine roots are virtually absent in the prism interiors. Bulk
density is normally high, ranging from about 1.5 in soils with a moderate
amount of clay to about 1.9 in soils with a small amount of clay. When the
soil is dry, strength is >40N, and when moist, strength isz20N (One
Newton (N) = 1 kg - m/sZ).
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Comments:

1. Morphological criteria are reasonably good, although they often
must be applied subjectively in the field. Often one or more of the
properties usually associated with fragipans is absent in a horizon that is
identified as a fragipan. Degree of expression of fragipan properties has
not yet been quantified nor has a unique set of soil forming processes been
identified. Several committee members provided a list of properties which
are suarnarized  in the recommendations of this committee.

2. Rooting restrictions of fragipans are mainly the result of high
bulk density and very firm or hard consistence, Minimum values for bulk
density were suggested as a criterion for identifying root-restrictive
horizons.

3. Chemical criteria received very little discussion. Most respon-
dents indicated that fragipans are usually acid and do not form in cal-
careous materials. No new chemical criteria were suggested.

Recommendation 2

Horizon designations - revise horizon designations in Chapter 4 of the Soil
Survey Manual as follows:

a. x Fragipan character-

This symbol is used with "B" to indicate features resulting from
brittleness, high strength, restricted rooting, and polygonal color
patterns.

b. fi Dense soil materials

This symbol is used with "C" to indicate non-genetic dense layers
such as dense basal till.

Comments:

1. The concensus of the committee favors a new subordinate dis-
tinction d for horizon designations. Some would prefer to restrict the use
of d to d&se basal till C horizons, whereas others would prefer a broader
application, to include other kinds of restrictive layers. The designation
d would normally be used with C horizons.

2. The concensus of the members favors limiting the use of x to
genetic horizons, specifically B horizons. It would designate fragipans or
"fragipan-like" horizons.
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3. The Horizon Designations Technical Committee is also addressing
some of the same issues. The recommendations of this committee should be
referred to that committee for coordination.

Recommendation 3

Fragic subgroups

Two kinds of "fragic"  subgroups are provided:

1. Soils that have a fragipan below 1 meter; and

2. Soils that have a horizon with all the properties of a
fragipan except that between 35 and 60 percent of the horizon is brittle.

No recommendations to delete existing subgroups was made, nor were there
any new subgroups proposed.

Comments:

Response to the need for Fragic subgroups was mixed. Difficulties with
quantifying degree of expression and estimating percentages of horizons
having fragic properties make it difficult to establish criteria that can
be applied consistently. As fragipans are diagnostic at the family level,
Fragic subgroups imply intergrades to Fragi-great groups. Inclusion of
soils with some, but not all properties of a fragipan, in Fragic subgroups
may not be logical if the subgroups contain soils that are dissimilar
otherwise.

No reconmnendation  to delete existing subgroups was made, but new subgroups
are not proposed.~ Criteria for recognition are provided if separations are
needed.

Recommendation 4

Committee Status

That Technical
conference and that
charge.

Connnittee 1 - Soil Taxonomy - be continued for the next
a current issue in Soil Taxonomy be selected as the
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Charges:

TECHNICAL COMMITTEE +-LAND CAPABILITY

Presented by Dick Johnson

I. Is the Land Capability System still needed? Soils are now
rated as prime farmland, unique land, soils of statewide --- -
importance, etc. Is the Land Capability SysGm still useful_
and needed s=e new rating systems have evolved?

Y e s , it is still needed. The Land Capability System is
still useful and needed. The farmland criteria
system--prime farmland, unique land, etc.--does not address
the hazards and limitations of soils and is not designed to
give guidance in grouping soils into management systems.
Large segments of the public and private sectors have been
exposed to the Land Capability System and it has been a
useful tool for establishing communication between users of
soil surveys. In addition, many states, counties, and other
political entities have adopted various parts of the
capability classification grouping into laws and ordinances
that have bearing on land use, taxation, and other purposes.
The Land Capability System is used in land evaluation of the
LESA system for making land use decisions and serves as a
check for the farmland criteria system which is also used in
LESA.

II. In a rating system, should the natural condition or the
improved condition or both conditions of the map unit be
rated?

Hate for natural, improved, or both, depending on how the
map units are designed. The capability classification
assigned to a map unit should be dependent on how the map
unit is designed. If the survey Is designed not to separate
the natural condition and the improved condition, then
capability classifications should be assigned for both
conditions. The feasibility of improvement changes through
time and is dependent on the desire to make the improvement.
Soils feasible for irrigation are a good example. Both a
dryland capabillty and an Irrigated capability are useful
and needed. !vlany counties have soil map units that are both
irri&ated and nonirrigated, and capabllity class1flcations
are assigned for both conditions. Wet soils are another
example where both conditions are needed. The creditability
of a survey is diminished if there are significant areas of
undrained soils that are too wet to crop and only the drained
capability classification is assigned. Many times the
feasibility of drainage is an onsite determination.
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Even if  drainage is feasible, it may not be desirable or
could be prevented by law.

I I I . How should the Land Capability System be applied to
soil  complexes and soil  associations?

The majority of those who responded to this charge of the
committee supported assigning the capability classif ication
to the individual components of  soil  associations and soil
complexes.

Arguments for indivldual components:

A. Since other interpretations are based on the
individual components, rating the capability on an
individual component basis would lead to more uniform
interpretations throughout. Woodland, rangeland, and all
other interpretations are now made on an individual
component basis. Nap unit descriptions give the proportion
of each component and the position of each on the landscape
which should easily be recognized by the user.

H. A s ingle  capabi l i ty  c lass i f i cat ion  ass igned to  a
complex or association often minimizes or obscures the
problems of one of the soils and hinders the ability to use
the system for other interpretative purposes. For example,
complexes of soils with highly contrasting management
concerns such as a ridge and swale landscape would obscure
either the erosion or wetness management concern if a single
capabi l i ty  c lass i f i cat ion  were  ass igned. To average the
capabi l i ty  c lass  or  to  ass ign  the  most  restr i c t ive
capability classif ication does not seem adequate.

C. The procedure of  assigning a single capability
c lass i f i cat ion  d i f fers  f rom one  p lace  to  another . Some are
dominant soil, some average, etc. Assigning a capability
classif ication to components would lead to uniformity.

Arguments  for  a  s ingle  capabi l i ty  c lass i f i cat ion :

A. Components in a complex occur in such a pattern
that they cannot be managed separately. This argument was
presented by Charles Kellogg on May 23, 1966 (SOIL
SURVEYS--Placement of Soil Mapping Units in Land Capability
Units ) .

R . Capabi l i ty  c lass i f i cat ions  ass igned to  the
individual components are more diff icult  to explain to the
user .

An a l t e r n a t i v e  woul,d be to assign a single capability if  the
management concern is the same for all components and
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assigning capability to individual components if  the
management concerns are different for the individual
components.

IV. Are there adequate classes and subclasses in the Land
Capability System? If  not,  what classes or subclasses
should be added?

Most responses to this charge were that the classes and
subclasses were adequate. However, there were several that
suggested changes in classes and subclasses. Recommend that
classes and subclasses remain the same.

Suggested changes in classes:

Only f ive or six classes should be recognized since the
pr imary  purpose  o f  the  land capabi l i ty  c lass i f i cat ion  is  for
cropland; classes I  through IV suitable for cropland, ClaSS

V suitable for improved pasture,  and VI suitable for native
pasture. Some thought that classes V and VI could be
combined.

Suggested changes ill subclasses:

A. Water erosion should be indicated differently from
wind erosion. It was suggested that “e” be used for water
erosion and “b” be used for wind erosion.

R. The “w” subclasses should be separated for those
soils that have high water table problems and for those
soils that have f looding problems. It was suggested that
“w” be used for soils that have high water table problems
and “f” be used for soils  that have f looding problems.

C. There were several suggestions for separating the
11s” subc lass . One was to show “s” for  so i l  propert ies  and
“r” for surface stones,  boulders,  and rocks. Another
suggestion was to have subclasses for depth,  I’d,” and for
a l k a l i n i t y  o r  s a l i n i t y ,  “a” and ‘Is”. It was suggested that
the subclasses be assigned in a manner sirnll~ar to the
woodland ordination system.

D. It  was also suggested that the “c” subclass for
c l imate  be  sp l i t  for  low prec ip i tat ion ,  short  f rost - f ree
season, and permafrost.

V. Should dual subclasses be assigned to map units?

No. Responses to this charge were almost equally divided on
the use of dual subclasses.

Advantage of dual subclasses:
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Dual subclasses would give the land user or planner more
information about the hazards and llmitations of the soil.
For example, a dual subclass of "ew" for wet soils on slopes
greater than 2 or 3 percent would indicate a soil had
management concerns of wetness and erosion.

Disadvantages to dual subclasses:

A. The system would become unmanageable with the
addition of dual subclasses. It would enlarge any state,
regional, or national summaries.

B. The secondary subclass should be handled in the map
unit description. Assigning dual subclasses would detract
from map unit descriptions.

C. Would increase the inconsistency between states and
regions in assigning land capability subclasses. The
development of guidelines for assigning dual subclasses
would be difficult.

Since the secondary management concerns can be handled in
the map unit description or land capability unit and the use
of dual subclasses would lead to inconsistency and
confusion, it is recommended that dual subclasses not be
used.

VI. Are the proper hazards being evaluated or noted to
arrive at an adequate placement of soils from a degradation
of the environment standpoint?

Yes. However, other factors such as air pollution, acid
precipitation, soil compaction, and fragile soils may have to
be evaluated on the local level. These factors can be
handled best in map unit descriptions and not in the Land
Capability System.

VII. Should Agriculture Handbook No. 210 be redone?

Most responses favor a reissuance of Agriculture Handbook No.
210 if major changes are made in the system. An Agriculture
Handbook is needed for those users outside SCS who would not
have access to the National Soils Handbook. Most favored
that the system also be a part of the National Soils Handbook
for SCS use. Some favored the system being in the National
Soils Handbook only.

The major criticism of the system is that classes are not
defined precisely enough. This has led to some inconsistency
among states. It has been suggested that a computer program
could be developed similar to the program for important
farmland criteria. Tne program would have to
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account  for  c l imat ic  d i f ferences .

(1). Recommend that draft prepared for National Soils
Handbook be sent out for review after adding changes
suggested for charges II  and III .

(2). That subclass guides be reviewed and ajusted to
reflect dominant management concern and not necessarily “e”
having pre ference .

(3). Recommend that guides for assigning classes be
developed by regions and be coordinated between regions where
necessary. Computer checks for classes should be developed
i f  p r a c t i c a l .

73



REPORT OF
TECHNICAL COHIWTTEE-5

SOILS 5’9

Committee member response to the changes assigned to Technical Committee  5
were most gratifying. Only one committee member did not respond. However,
responses were received from six individuals not officially l esigned to the
connnittee. The interest in this subject is unden iab l e .

The respon&e were as varied a8 the number of respondents. They did confirm
that the SCS-SOILS-5 form (Soils 5) has been and remains a very emotional
i s sue . The responses also highlighted the different applications of the form
by regions and/or agencies.

Among those coamnenting, there was total agreement that the Soils-5 has been,
and continues to be a extremely valuable tool in making, interpreting, and
using soil surveys. Without the Soils 5, our soil survey program would not be
as  advanced a8 it is today.

On the other hand, the majority of those responding agreed it is time to
reevaluate the Soils 5. The main concerns are (1) the format is too rigid and
(2) the programs for processing and receiving the Soils 5 are too rigid and
require a new program for each new proposed table or output . A concern was
also expressed that the Soils 5 does not include all of the soil properties
that are needed to make sound soil interpretations and land use decisons.

These, and other concerns vi11  be addressed in more detail under the four
specific charges assigned to this committee.

Charge 1

Evaluate the existing SCS-SOILS 5 form to determine if:

a. A new form is needed to include interpretations used by other
agenciee  for woodlands and ecological sites; or

b. The form should be completely reformatted to input soil properties,
y i e l d s , and vegetative inventories only.

The majority opinion of the cormaittee is that Soils-5 needs to be completely
reformatted. There was less agreement on how to do this. The most common
suggestion, with variat ions, is to make two or three separate input forms.

These would be:
1. Estimated soil properties

2. Measured #oil properties

3. Agronomic Inventories

Form 1 would cover the existing Tables H, J, and K, and other roil properties
to be added as discussed under Charge 2.

Form 2 would come through a marriage of the NSSL and state laboratory data
with the Soils 5.
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An alternative would be to combine forms 1 and 2 with appropriate codes to
ind ica te  i f  da ta  i s  measured  or  e s t imated . I n  a l l  p r o b a b i l i t y ,  such a n  i n p u t
form would be page aiae.

Form 3  would  inc lude  the  Land  Capabi l i ty  rubc las s ,  des ignat ion  as  pr ime
farmland,  y ie ld  da ta  for  both  i rr iga ted  and  nonirr iga ted  crops ,  t imber  data ,
n a t i v e  p l a n t  c o w u n i t i e s  a n d  y i e l d s . a n d  w i l d l i f e  h a b i t a t  i n v e n t o r i e s .

T h e  m o s t  c o m m o n  comnent  is  regardless of the f inal  content and format,  the
d a t a  m u s t  b e  inputed  in  a  format  tha t  wi l l  a l low for  to ta l  f l ex ib i l i ty  to  add
to  and  to  manipu la te  and  re tr ieve  da ta  in  any  format  des i red ,  pre ferab ly  v ia
in terac t i ve  termina l s .  w i thout  wr i t ing  a  new program each  t ime  da ta  i s  wanted
in  a  d i f ferent  format .

The  cr i ter ia  for  the  in terpre ta t ions  would  be  main ta ined  in  the  computer ,  and
it  would continue to make the ratings approximations as is  done now. New
interpre ta t ions  would  be  added  aa needed as long as the soil  properties u s e d
in  the  cr i ter ia  are  a l ready  inputed  v ia  the  rev i sed  form 5  ( forms  1  and  2
d i s c u s s e d  e a r l i e r ) . C r i t e r i a  f o r  o t h e r  a g e n c y  o r  r e g i o n a l  i n t e r p r e t a t i o n s
cou ld  a l so  be  s tored  and  ident i f i ed  by  agency  or  reg ion . C r i t e r i a  f o r  s t a t e
or  loca l  in terpre ta t ions  cou ld  be  s tored  in  compat ib le  loca l  computers .

T h i s  p r o g r a m  vould fur ther  permi t  the  reca l l  o f  in terpre ta t ions  in  any
combinat ion  des i red  by  loca l  users . I t  shou ld  a l so  he lp  ensure  tha t  on ly
those  in terpre ta t ions  needed  for  the  in tended  use  o f  the  survey  would  be
r e c a l l e d .

Another  sugges t ion  i s  to  comple te ly  re format  the  So i l s -5  and  the  Of f i c ia l
Ser ie s  Descr ip t ions  so  tha t  they  are  a  s ing le  document .  Each  hor izon  would
i n c l u d e  n o t  o n l y  c o l o r ,  t e x t u r e ,  c o n s i s t e n c e ,  s t r u c t u r e ,  r o o t s ,  p o r e s ,
reac t ion  and  boundary ,  but  would  a l so  inc lude  the  so i l  proper t ie s  f rom the
Soi l s  5  tha t  app ly  to  tha t  horizon; i . e . ,  p e r c e n t  c l a y ,  p e r c e n t  O . C . ,
p e r m e a b i l i t y ,  s a l t s ,  K  v a l u e ,  e t c . Host committee  members feel  we n e e d
c o n s i d e r a b l y  m o r e  s t u d y  o n  t h e  inpact  of th i s  proposa l  be fore  i t  i s  ser ious ly
cons idered . However, i t  vou ld  seem feas ib le  to  wr i te  the  rev i sed  So i l s -5
program in  such  a  way tha t  th i s  proposa l  cou ld  be  implemented  a t  a  l a ter  da te
i f  i t  p r o v e s  d e s i r a b l e .

Charge 2

Determine additional soil  properties to include on the SCS-SOILS-5 to enable
computer  genera t ion  o f  add i t iona l  in terpre ta t ions .

No one soil  property gained complete acceptance by the conrmittee;  p r o p e r t i e s
some  wanted ,  o thers  d id  not .  Aga in ,  reg iona l  b ia ses  sur faced , The  fo l lowing
included all  properties suggested by at  least  one person, many by a number of
people :

1. CEC
2. SAK
3. COLE
4 . Ponding  (depth ,  dura t ion ,  months)
5. CaCO3 eq .
6 . B a s e  s a t u r a t i o n

;:
l/3-bar  and IS-bar  w a t e r  c o n t e n t s
So i l  t empera ture  - upper part

-
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9. Slopes
10. Climatic data
11. Percentage of stones and boulders
12. Mean annual Boil temperature
13. Mean summer soil temperature
14. Infiltration rate
15. Toxic elements
16. Fert i l i ty  status
17. Bulk density (O-5cm or 0-1Ocm)  when most erosion occurs
18. Bulk density of most dense 10 cm in upper 25 cm
19. Final infiltration rate when most erosion occur’~
20. Final infiltration when most runoff occurs (use in place of permeability
of surface layer)

The above list provides examples of the kinds of soil properties that can, and
in fact do, influence different kinds of land uae8.

The key to this charge may not be ao much vhich soil properties are added, but
that the program be written to permit the addition of soil properties as
needed to improve on the uses of our survey.

Charge 3

Determine kinds of interpretations and develop criteria needed for higher
order soil surveys, especially those conducted by the Forest Service (FS) and
Bureau of Land Management (BLM).

The report of the Soil Interpretation Committee of the Western Region Work
Planning conference (copy attached) was distributed to this connnittee. Host
respondents felt these were valid interpretations, although most of the
interpretations may have only regional application. Criteria are included for
all the interpretations in this report.

Other suggested new interpretations for which criteria need to be developed
include:

1. Susceptibility to the information of a tillage  pan (susceptibility to
compaction)

2. Waste management (disposal)

3. Limitation for tillage  systems

Fall moldboard plow
Spring moldboard plow
Full chisel
Spring chisel
No till
T i l l  p lant
etc.
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4 . Criteria for woodland interpretations

Seedling mortality (by tree species)
Windthrov
Plan competition
Erosion hazard

5 .

6 .

7 .

8 .

9 .

Equipment limitation

Skid trails

Source of sediment

Urban development class ratings (similar to land capability system)

Wildlife ratings (proposed in 1978)

Define a “annual use sequence” for each survey (see attached paper by\Dr. tirossman,
As in charge 2, a key point here is the program needs to be vritten in such a
manner that new criteria for new interpretations may be inputted as they are
developed, tested, and approved.

-

Charge 4

Draft a revised SCS-SOILS-5 as determined by the conference. Design for
conversion to metric.

Time and uncertainity about the acceptance of part of this report precluded
the drafting of a revised form at this time.

It would be advisable for this conference to retain this committee for another
term to:

1. Draft a revised Soils-5 to include additional soil properties as charged
by this conference.

2. Develop an agronomic form to expqnd this information.

3. Develop criteria based on soil properties for interpretations established
by this conference.

4. Submit the above listed items to SCS, FS, BLM, Bureau of Indian Affairs
(BlA), universities, and other cooperators to field test and return conanents
prior to the next National Work Planning Conference in 1985.

5. Provide the 1985 conference with proposals on the final revision and
implementation of the Soils-S.

If the Soils-5 is reformatted in a program that allows for flexibility in
manipulating and retrieving the data, it should also be programed to allow for
retrieval in either metric or “standard” units of measure. The program should
be such that both systems cannot be used interchangeably for a given job
order.

Other suggestions for improvement of the Soils-5, not necessarily tied to a
specific charge, are listed here without additional cormsent:
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1. Expand the vegetation rection for rangeland and include the four
condition classes: excellent, good, fair, and p o o r .

2. Add eight or ten blank columns for inclusion of plant cormnunities of
value as wildlife habitat in the soil survey area.

3. Reorganize interpretations to reflect a more positive approach, i.e.,
s u i t ab i l i t i e s  vs. l i m i t a t i o n s .

4 . Avoid tables vith large blank areas.

5. Reformat the way we present atones and boulders on the tables.

Present format: STV-S IL, STV-L
Proposed format: STV:SIL, L

The proposed format would be a clear signal that stones and boulders are not
textural modifiers when they occur on the soil surface.

6. Keep the input (and output) forms page site, even if it means more
pages. This would allow for easier handling storage, and reproduction.

7. Appoint a subcommittee to investigate the feasibility of reformatting our
soil interpretation criteria to reflect the cumulative effects of two or m o r e
l imit ing soi l  propert ies . This would probably require a numerical rating
system of some kind.

Corenittee  members

*Dick Kover,  SCS, Chairman
* J e r r y  Hsrman,  BLh

Gene Grice,  SCS
Talbert  Gerald, SCS

*Bob Fieuriase,  FS
James Cerley,  SCS
Sid Pilgrim, SCS
Keith Young, SCS
Harvey Terpstre, Iowa State University
Larry hunn, University of Wyoming
Harland  Dietz,  SCS
Carl Thomas, SCS
Terry Johnson, SCS

Others responding:

Earl Blakley, SCS
Dennis Nettleton, SCS

*Ted Riller,  SCS
Wes Fuchs, SCS

*Bob Grossman, SCS
Dick Dierking, SCS

*Denotes attendance at the conference.



RlXOl@ENDATIONS

It is recousnended that this committee be continued, and that it address the
following charges:

Charge 1

Reformat the SCS-SOILS-5 to input measured soil properties where available, or
estimated soil properties where the measured ones are not available; to
enlarne  the native plant community section; and to revise the wildlife
sect ion. Reformatting will be as-directed by the 1983 conference.

Charge 2

Reformat both input and output forms to page size. Make the input
s ingle  page,  i f  poss ible , otherwise make it a fold out (four-aide)

Charge 3

form(s) a
format.

Develop criteria for new interpretations as directed by the 1983 conference.
Retain the concept of th? present ratings approximation program, to be
expanded upon as needed for new or revised interpretations.

Charge 4

Work with ADP specialists to develop a computer program that will allow
flexibility in adding to the program and in manipulating and retrieving the
data-through an interactive computer.

Charge 5

Field test changes

Charge 6

Report back to the
sCS-SOILS-5  and in-

1 through 4, for at least one field season.

conference in 1985 on final proposal for revising the
implementing the proposals submitted.
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Technical Coawrittee  4 - Joe Nichols, Chairman

SOIL INTERPRETATIONS

Charges:

1.

2.

3.

Soil Interpretations for Pedons - Develop an explanation of making soil
interpretations for pedons (taxonomic units). The history and philosophy
of this procedure should be explained. Coordination, data storage, and
retrieval should be addressed as a philosophy and procedure. Explain
application of soil interpretations for pedons such as onsite
investigations and modeling, such as soil moisture or yield models. How do
we, or should we, make soil interpretations at different levels of Soil
Taxonomy? Begin with soil series. Address the part of soil phases in
interpreting levels of Soil Taxonomy.

Soil Interpretations for Soil Maps - Explain the procedure for adapting
soil interpretations for soil pedons to soil areas or soil maps. Do we
make any interpretations for soil maps of the five orders of soil survey,
including soil maps generalized by cell procedures and by cartographic
procedures where legends are also simplified? What kinds of interpreta-
tions should be made for soil maps of the different orders of soil survey?

Guides for Soil Survey Interpretations - Present soil interpretation guides
are: (a) essentially those that weigh soil characteristics such as soil
potentials or yield models; (b) those that do not weigh soil character-
istics such as interpretations for septic tank filter fields; and (c) those
that report observations or measurements on soils such as tree growth and
yields, and crop yields. Make a listing of the guides now in use.

National Work-Planning Conference - Technical Conittee 4 Members

David Anderson, Soil Conservation Service, Fort Collins, CO
Randy Brown, University of Florida, Gainesville, FL
Ray Diedrick, Soil Conservation Service, St. Paul, MN
Kermit Larson, Forest Service, Rosslyn, VA
Gerald Latshaw, Soil Conservation Service, Portland, OR
Donald McCormack, Soil Conservation Service, Washington, D.C.
Dave Moffitt, Soil Conservation Service, Lanham, MD
Gerald Olson, Cornell University, Ithaca, NY
Fred Peterson, University of Nevada, Reno, NV
Roy Smith, Soil Conservation Service, Lincoln, NE
Al Southard, Utah State University, Logan, UT
Byron Thomas, Bureau of Land Management, Portland, OR
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A History and Philosophy of Making Soil Interpretations Related to Soil Surveys

Abstract - Interpretations were generalized for family, forestry, and range uses
in the first 30 years of the soil survey. In the middle 1930's soil map scales
increased from 1 to about 4 inches per mile for use in on-farm planning. Use of
;.iterpretations  grew rapidly. Complex soil mapping units were first recognized
in this period. Multitaxa mapping units began in 1934 and the concept of taxo-
nomic units and mapping units followed, likely as a result of the multitaxa unit
concept. World War II was the beginning of rapidly accelerating interpretations
for engineering uses. Improved interpretations for forestry and rangeland were
made in the late 1940's. In the late 1960's, and early 1970's, the concept of
Orders of soil surveys was developed. Better coordination of interpretations
and computer storage and retrieval was accomplished during the late 1970's.

Early interpretations for soils tended to be for soils collectively. Even after
soils began to be recognized as natural occurring bodies, interpretations were
made in general for large bodies of soils.

The 1900 Report of the Field Operations of the Division of Soils, USDA (second
report) has a section on a survey in the Raleigh area of North Carolina. There
were 18 soil types. Interpretations are given in the mapping unit descriptions
and are for suited uses for kind of crops, forest, and fruit trees. There is
information on tillage in some of the mapping units. and mention of the need for
fertilizer in other units. The only quantatative figures are for crop yields.
Negative features or negative suitabilities are not given. No inclusions we're
mentioned in the map units. I assume the writers were describing the dominant
soil in each map unit, then interpreting that soil for uses. The common map
scale during this period was 1" equals 1 mile.

By the middle 1920's there was slightly more detail in the interpretations in
the mapping units. Some rather specific fertilizer recommendations were being
made. There were some statements on soil erodibility and the effect of erosion.
Dr. H. H. Bennett was able to aet attention from emohasizino the erosion of the
soils during this period.
little by this time. Dr.
Interpretations that less
the first 30 years of the
this period. Part of the
U.S., and part due to the

The naming and explanation of sutveys had changed
C. E. Kellogg made a statement in his Pamphlet on Soil
thought was given to soil survey interpretations in
survey. Soil classification had been evolving during
influence was due to the study of the soil in the
translation of Glinka's work on soil classification.

In the middle 1930's the use of the soil survey for on-farm planning was
emphasized. The sumnary of the Annual Report of the Soil Erosion Service for
1934 states that the small scale maps made by the USDA (meaning the Bureau 0.f
Plant Industry, Soils, and Agricultural Engineering) were of too small a scale
for planning, and they were making their own larger scale maps. We then had two
soil survey programs until 1952.



Recorded events in recognized publication follow testing in the field by several
years. The first correlation of a multitaxa unit, documented in a soil survey
report, was in 1934 in Nebraska. This event may have marked the largest single
change in the concept of a taxonomic unit and mapping unit in the history of the
survey. Soil scientists had to consider taxonomic and mapping units separately
and think about interpretations for each named soil. The effects of this new
procedure spread slowly, as some surveys had no complex units into the late
1930's. The concept of taxonomic units and mapping units with inclusions of
other soils developed during this time. The concept is well explained in the
1951 Soil Survey Manual. The kinds of mapping units are also explained in this
document.

The 1940's were the beginning of the rapidly accelerating rate of making and
using soil survey interpretations. Engineering interpretations of soils were
begun during World War II. They continued after the War with the cooperation of
the Bureau of Public Roads. Interpretations for engineering uses focused atten-
tion on the use of interpreting soils on larger and smaller scale maps than
normally used for planning on farms. Onsite use presented special problems in
communication with engineers and planners.

In the late 1940's interpretations were improved for forest and rangeland use.
In 1955 Or. Kellogg reported in his annual report to his supervisor that inter-
pretations in soil survey reports included: engineering predictions; forest site
indices; range site; capability groupings; and other special groupings.

In the 1960's the use of soil maps in planning grew rapidly. Much of the plan-
ning was for broader scale generalized maps. L. I. Bartelli, Leonard Wohletz,
and many others worked on the rapidly expanding use of such maps. The inter-
pretive maps for various uses were often colored. The program of interpretive
maps being generated from computer-stored data was worked on by people ally over
the Country. This program expanded greatly when the SCS's  Southern Regional
Technical Center introduced such a program, adapted from the USFS's MIADS
computer mapping system. Computer generated maps brought another problem into
focus, and that was that the easiest way to rate each cell was to give it one
rating. The option for dual ratings was given, but no one took the option.
Although interpretations were made by taxonomic unit, assignment of limitation
ratings was done by some sort of averaging of the taxonomic interpretations, or
taking the most limiting interpretation.

In the late 1960's soil mapping increased on land where low intensity uses, such
as range or low value forest lands, were predominant. The terms "detailed" and
"reconnaissance" soil survey did not adequately explain the new kinds of survey.
Reconnaissance soil survey was a dirty word to some makers and users of soil
surveys. A national task force produced the concept of Orders of soil survey in
1973. This system forced soil scientists to look much closer at the kind of
mapping unit. Characterization of mapping units had been done by quite a number
of researchers on a statistical basis. The transect methods used by many, and
tailored and defined by Steers and Hajek for Order 3 mapping, added greatly to
the characterization of soil mapping units.



Coordination of soil survey interpretations across State lines was edicted by an
SCS Advisory in 1943. Considerable effort went into coordination of interpreta-
tions by phases of series. Coordination of soil survey interpretations was
greatly improved with the adoption of the Soils Interpretations Form SCS-SOILS-5
because the information began to receive wider use. Guides for many of the
non-agricultural interpretations were assembled and improved at this time. We
have well developed techniques for using these coordinated interpretations with
Order 2 surveys. They can be adopted to Order 1 surveys without major problems.
We have not solved all of the problems of interpreting Order 3 and Order 4
surveys. We may not have the best answer to making interpretive maps using arly
order of survey.

We now have relatively precise techniques for designing soil mapping units,
using kinds of mapping units, orders of soil surveys. varying map scales, the
concept of minimum delineation, and a classification system that allows use of
any of the categories of classification. Our techniques of interpretations have
lagged behind our capability to divide, combine, scribe. and store in a
computer.
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I.2 Coordination, Data Storage, and Retrieval as a Philosophy and Procedure

Coordination of interpretations is necessary if we are to properly utilize the
benefits of classification and the interaction between soil classification and
interpretations. At this time coordination of interpretations is only by phases
of soil series. If families are to be widely used, we would need to coordinate
them for use.

Data storage and retrieval has greatly increased the coordination of the phases
of series level with the SCS-SOILS-5 form--Iowa State University project. Data
can be retrieved through the SCS NTC's  for manuscript tables, through SCS State
Office Harris terminals for interpretive tables and single phase interpreta-
tions, and through the CERL (Corps of Engineer Research Laboratory) program at
the University of Illinois for special projects. The data from the Iowa State
University Laboratory can be adjusted for soil survey areas with word processing
equipment at NTC's,  and to a lesser extent with the Harris equipment at SCS
State Offices.

1.3 Application of soil interpretations for pedons

1.31 Onsite investigations - After the phase of the soil series is identified at
the site, the interpretations can be taken from the Soil Interpretation Record.
Some engineers prefer using the actual data from soil tests for engineering
uses from the survey area rather than the estimated properties from the soil
interpretation record.

1.32 Modeling - Data for modeling usually must be taken from several sources.
Climatic data is usually taken from the nearest weather station, although
averages could be used. Similarly, average data for soil characteristics from
the ranges or from a specific site can be used. USDA-ARS personnel working on
the epic model prefer to use physical and chemical data from an actual site,
rather than from an average situation.

1.4 How do we or should we make soil interpretations at different levels of soil
taxonomy? Begin with soil series.

1.41 Soil Series - We make interpretations for phases of series. This is the
taxonomic unit. The interpretations are made by using the applicable guide with
selected soil characteristics or observations in yield estimates.

1.42 Soil Families - We have limited experience interpreting soil families.
Certainlyphases would be required. Interpretations could be made by using the
applicable guide, then using the range in soil characteristics applicable for
the family. Fewer uses could be interpreted--at least as narrowly. An exmaple
is where the family could include ratings for septic tank filter fields fron~l
slight to severe because of permeability or soil depth variations. Interpretations
by observations should present no particular problems. Interpretations for
families could be coordinated and used as in our "SOILS-5" program.
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z- We still need phases. However, the range of soil character-
istics ere would be so wide that going to guides would likely be a lesson in

. A skilled soil interpreter could adapt observations. They could
examine a few guides such as the wildlife guide, and make some broader inter-
pretations. Interpretations should be at a broader scale, such as farming,
grazing, pasture, forestry, etc. Although interpretations are difficult to give
for specific uses, a soil interpreter could select areas that would be the best
place to look for uses such as a new highway location, by avoiding floodplains,
mountains, wet soil, high shink-swell clays, etc.

1.44 Great Group - Again, phases would be needed. Not much would be gained by
going to guides. Interpretations should be from observations or from a highly
skilled soil interpreter. Interpretations should be on a broader scale, such as
for farming, saw logs, firewood, grazing, etc. Soil maps using Great Groups
would be small scale, i.e., 1:250,000 to 1:1,000,000.

1.45 Suborders and Orders. Soil maps of these categories would be made
principally as an exercise in soil classification. Only very broad
interpretations could be made from such an exercise.

1.5 Soil phases as we use them are very helpful, but not without problems. My
definition of a soil phase is that it is a subdivision of a classification
category. This is the concept in the 1951 Soil Survey Manual. The new draft of
the manual, though, allows attributes, such as character of the deeper substra-
tum, that are outside the classification system to be used as phases. Using
gullied phases and rocky phases seems to be straying too far from the concept.
Soil families were designed to be useful for interpretations. They would be
much more useful if depth had been included at the family level. We can use
depth at the phase level and would need to do so for many families.

The soil phase is a necessary technique for dividing soils from classification
categories into useable limits. Slopes are a good example where phasing is
preferred to building in slope groups at a higher level (which I assume would be
an alternative) because the effect of slope on soil properties varies with the
properties.



2. Soil Interpretations for Maps

Procedure for adapting soil interpretations for soil pedons to soil areas
-~~'s.~;l rps - While the committee did not agree unanimously, the majority
state t at we interpret only taxonomic units. An example is where Alpha and
Beta soils are in a complex and the range site is diffarent for each soil. We
shift our interpretations from the two taxonomic units to the map for use by the
ranchers and range conservationist. We tell them, though, that within the
delineations are to two range sites. We don't tell them in tables that there
are other included soils and they likely do not want to know. We do tell them
about inclusions in the mapping unit description if they care to read this
information.

Where there is only one soil named, the interpretations are shifted directly
from the taxonomic unit to the soil areas. Inclusions are mentioned only in
the mapping unit and not in the tables. We are careful to explain that soil
maps are for planning of relatively extensive uses. If people are interested
in onsite type interpretations, they need an onsite investigation survey or
examination for any use that requires an area smaller than the minimum-size
delineation on the map. My idea also is that the soil map and the onsite
investigation are only for planning or very simple design of low cost con-
struction, such as terraces. A high cost project should involve testing. An
example is that a football stadium might be larger than the minimum delineation,
but would require that testing be used in the design because of the cost of
making a mistake.

Multitaxa units are most useful when the location of the soils within the
delination is not important to the user. An example would be in a delineation
to be farmed, where the farmer needs to know that a complex exists in the field
and that part of the field is shallower than the rest, but he doesn't need
to know where the areas are. They are too small to be treated separately.
This is also true for a rancher using an Order 3 association of two soils.
The stocking rate may need adjusting, but the rancher can't afford to fence
each soil separately.

2.2 - Interpretations for soil maps of Orders of survey - Attachments 1, 2, and
3 give examples of Orders and uses. This question is the most critical and
controversial of the problems listed. Some items generally agreed upon include:

2.21 - We do not have many problems interpreting Order 1 and 2 soil surveys.

2.22 - We do not have problems on techniques for interpreting Order 4 and 5
surveys.

2.23 - We do have problems and disagreements interpreting Order 3 soil
surveys.

2.24 - Generally, but not unanimously agreed, that we can interpret for
septic tank, dwellings, roads and streets, etc. in Order 3, but not Order 4.
The vote was 8 to 2.

2.25 - The vote on splitting legends was about 6 to 5 to split legends.
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2.26 - The majority favored placing Order 2 and 3 surveys in the same tables
for interpretations (7 to 2). I have never favored this, but am willing to
give up.

2.27 - The committee agreed that they would be more willing to go to higher
categories if interpretations were easier to make (9 to 3).

E- The committee was not willing to go to higher categories if naming
three soils still did not name 75 percent of the soils in a mapping unit.
This question must have not been worded correctly as the majority of the

9
roup did agree that phases of families should be used in Order 3 mapping
7 to 2).

2.3 - When we make an interpretive map the delineations can be given one rating
(the usual method) shaded by degrees for up to about 8 levels, or given
intermediate ratings such as slight and moderate. The interpretations are made
for the taxonomic named parts of the mapping unit.
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National Work Planning Conference
Technical Committee 4

Charge No. 3

Guides for Soil Survey Interpretations

Present soil interpretation guides use three methods of presentations. T:ie
method and the interpretations for each method are listed under a, b. and c.
There is a somewhat indistinct boundary between soil interpretations and
observed soil properties. An example is available water capacity (AUC),
which is a measured soil property but can also be estimated from guides.
Such properties are not a part of this list.

a. Essentially those methods that weigh soil characteristics.

1. LESA, Land Evaluation

2. Soil Erosion Factor (K factor)

3. Soil Potentials

4. Wildlife Habitat Suitability - Potential as a Habitat for:

Open Wildlife
Rangeland Wildlife
Wetland Wildlife
Woodland Wildlife

5. Yield models - EPIC

b. Those methods that do not weigh soil characteristics.

1. Building Site Development

Dwellings With Basements
Dwellings Without Basements
Lawns, Landscaping and Golf Fairways
Local Roads and Streets
Shallow Excavations
Small Commercial  Buildings

2. Construction Material

Gravel
Roadfill
Sand
Topsoil

3. Recreational Development

Camp Areas
Paths and Trails
Picnic Areas
Playgrounds
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Charge No. 3 (Continued)

4. Sanitary Facilities

Daily Cover for Landfill
Sanitary Landfill (Area)
Sanitary Landfill (Trench)
Septic Tank Absorption Fields
Sewage Lagoon Areas

5. Water Management

Drainage
Embankments, Dikes and Levees
Excavated Ponds Aquifer Fed
Grassed Waterways
Irrigation
Pond Reservoir Area
Terraces and Diversions

6. -Other

AASHTO
Capability Units
Frost Action
Hydrological Group
Potential Frost Action
Prime Farmland
Soil Corrosivity
T Factor
Unified Engineering Classification
Wetlands
LL
PI
AASHTO Engineering Classification
Unified Engineering Classification

Wildlife Habitat Suitability - Potential for Habitat Elements-

Conifer Plants
Grain & Seed
Grass & Legume
Hardwood Trees
Shallow Water
Shrubs
Wetland Plants

Woodland Suitability - Management Problems

Equipment Limitations
Erosion Hazard
Plant Competition
Seedling Mortality
Windthrow Hazard
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Charge No. 3 (Continued)

c. Those methods that report observations on measurements on soils.

1. Crop Yields

2. Grass Yields

3. Pasture Yields

4. Tree Growth and Y;zld--including  windbreaks
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Recommendations.

1. That we use the phrase "We interpret phases of taxons."

2. That we continue to better quantify interpretations by determining those
soil characteristics that are the best predictors of uses and build them
into guides.

3. Phases should be subdivisions of taxons or at least be compatible with
taxons such as substratum phases. Rock outcrops and gullied land do not
meet this criteria and should not be used as phases of soil series.

4. As evidenced by comments from committee members, and by answers on the
questionnaire, we can agree reasonably well on what we should interpret.
Agreement was not as good as interpreting the order of soil survey. At
least part of the problem may be the complexity of our map unit design.
We can vary our map units with orders of survey, kinds of mapping units,
and categories of classification. The;e are 5 orders, 4 kinds of surveys,
and 6 categories, for a possible 120 combinations. We regularly have. or
should have, 15-30 possible combinations in the South. We may have trouble
explaining this much variation to ourselves, and even more to the user.

One concept would be to maintain a certain level of predictability of
mapping units by varying one or more of our three components. This is
seemingly our goal at this time, as the soil handbook mentions no more than
25 percent non-limiting inclusions under kinds of mapping unit.

The following table lists as option 1 what we are doing now. Does the
handbook refer to Orders 1 to 5 or only 1, 2. and 3? Option 2 allows for a
progressive reduction in predictability with increasing orders.

Order of Survey Percent Named and Similar Soils

Option 1 Option 2

1 75 80

2 75 75

3 75 70

4 75 65

5 75 60

The recommended procedure is intended to be compatible with the
recormnendation  of Committee 5 of the 1981 National Technical Work Planning
Conference on confidence limits in charge 1.
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National Work Planning Conference
of the

National Cooperative Soil Survey
March 28 - April 1, 1983

Committee Number 6: Horizon Designations

Charges:

Technical Cormnittee.

1. Solicit and summarize problems relating to field application of
new horizon designations.

2. Develop paper on philosophy of new horizon designations and
define concepts we are attempting to get at with these
designations.
Evaluate need for additional subordinate designations.
Evaluate past studies and define current problems in achieving
uniform application in identifying paralithic contacts.

Introduction:

The preliminary work for the committee was done by correspondence. A
set of questions was circulated with request for comments on those
questions and on concepts not covered by the questions. The
preliminary report was prepared by the committee chairman. A dis-
cussion session was held at the conference in Hashington, D.C. The
preliminarv reoort was adjusted to incoroorate the later suoaestions
made during the conference.

Charge 1. Problems relating to field application of new horizon
designations.

Recommendations:
1. For future use of the new horizon designations. Definitions

some of the designations need additional explanation and
clarification.

of

2. Quantitative figures be given where possible to replace such
wording as "significant."

3. Suffixes a, e, and i need clarification when used with the 0
horizon of Histosols and other wet soils with histic  epipedons vs
the use in subdivisions of the 0 horizon of dry Histosols and the
thick duff layers over dry mineral soils.

Other Important Comments:

a. General consensus is that present desi nations are appropriate
for describing and identifying subordinatebtinctions within
master horizons. There seems to be some question as to whether
the definitions are adequate. Most of the inadequacy of the

0
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definitions relates to quantitative values for nodules, car-
bonates, sodium, sesquioxides, silica, silicate clay, plinthite,
fragipan character, gypsunl,  and soils more soluble than gypsum.
Guidelines for use of the letter "c" state that the symbol
indicates a "significant accumulation....other than silica." The
inconsistency among soil scientists in use of this symbol seems
to relate to the term "significant."

b. Questions have come up about the use of CB and C/R. These two
horizons are not given as examples in Chapter 4, although it is
implied in Chapter 4 that these are legitimate designations to
use. On page 42 of the l/79 Draft, it is stated that the
designation"C/B"  is not used. This wording was left out of the
present draft. In most cases, we probably have not used the
designations CB or C/B even though the C material may have made
up the greater volume. It seems the B part which represents
pedogenic processes, though smaller in total volume than the C
part, is more important and should be listed first, as BC or B/C.
If we are going to allow CB and C/B, examples should be given on
page 4-43.

c. The use of suffixes a, e, and i has caused some confusion when
applying them to dry Histosols and duff layers. Some would
prefer that these suffixes be used only with wet Histosols and
other wet soils with histic  epipedons. The
subdivisions of the 0 horizon (01, 02, etc. 3

would like to use
to describe dry

Histosols and thick duff layers over dry mineral soils. As
Chapter 4 is presently written, the examples on pages 4-48 and
4-49 under "Sample Horizon Sequence" and on page 4-50 under
"Depth and Thickness or Horizons and Layers" seem to support this
approach. If the intent of Chapter 4 is for suffixes a, e, and i
to be used with all 0 horizons and arabic  numerals should be used
only to subdivide identical 0 horizons, as Oil, 0i2, etc., then
all examples on pages 4-48, 4-49, and 4-50, and elsewhere in
Chapter 4 where 01 and 02 are used should be corrected using
letter suffixes a, e, or i. Another problem concerning the 0
horizon is where does the soil surface start? (page 4-27). The
way Chapter 4 is now written, we can have the same soil that is
shallow in Soil Taxonom and moderately deep in Chapter 4. A
good examplGuTd-'t?  .e a soil that has lithic contact at 18 inches
and a 6-inch 0 horizon over the mineral soil.

d. There have been questions about the use of Bw designation
immediately under a Bs designation. In the old system, some
Spodosols which have had a horizon sequence of
Ol-Al-A2-B21ir-B22-B3-Cx. In the new system, would the sequence
be Oi-A-E-Bsl-Bs2-BC-CR or Oi-A-E-Bs-Bw-BC-Cr? Although the 821
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horizon in the old system contains considerably less iron and
organic matter than the horizon immediately above it, many still
prefer to designate it Bs and not Bw. It would seem reasonable
to not allow the use of a Bw designation immediately under a Bs
or Bhs designation.

e. There is some confusion about the use of "t" with transition
horizons such as BA, BE, EB, or BC. This is no different than
under the old system where some used "t" with Bl
or 83 horizons while others preferred not to do this. It is
stated in the first paragraph of page 4-47 of Chapter 4 that:
"Lower case letter suffixes are not used with transitional
horizons unless needed for explanatory purposes." In most cases
Blt and B3t horizons in the old system will convert to Bt
horizons in the new system. Could it be clearly spelled out in
Chapter 4 which lower case suffixes can be used with transition
horizons and which ones are not allowed. Perhaps some type of
table can be developed to illustrate this.

f. In the area of organic soils, we should be using hemic, fibric,
sapric, and limnic as texture designations. This is in keeping
with Soil Taxonomy. Suggest the master horizon designation "L"
for limnic material be reinstated.

9. As presently written in Chapter 4, the suffix "w" cannot be used
in combination with t, h, s, g, and a number of other suffixes.
It is, however, allowed with x. Suggest this not be allowed.

h. Additional clarification is needed in the proper use of the
designation Oi, Oa, Oe, AB, BA, E/B and B/E horizons and the
proper use of prime symbols.

Charge 2. Philosophy of new horizon designations and concepts we are
attempting to get at with these designations.

Recommendations:
1. Develop composite of committee members' responses to charge 2. A

paper can then be developed on philosophy of new horizon designa-
tions and concepts for using the horizon designations.

Other Important Comments:
a. Criteria for soil series differentia are based upon significant

differences in soil properties which include related pedogenic
horizon differentiation - if present. The significance can be
reflected in the nature or degree of expression of one or more
horizons. Horizon designations should connote and identify soil
forming processes, but should be supported by well-documented
morphologic descriptions.
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b. Horizon designation is a method whereby information about a
particular horizon is quickly transmitted or communicated. It is
a method of highlighting some of the major morphological and
pedogenic features. Symbols should be used only for this pur-
pose. They should not be used in an attempt to convey all of the
information that is observed and described in a horizon.

c. We arrive at connotative symbols by observation, experience,
etc., of what we believe is the genetic development pathway in
the pedon we are describing. We put them on the field as EL of
the word description of the soil. That is, a symbol summation of
our interpretative observations about the genetic meaning of the
properties we described in the profile description.

d. Horizon designations are helpful in interpreting the word
description of the soil properties we have described in the word
picture of the individual horizon and soil pedon. The horizon
designations are most useful when accompanied by a description of
the observed properties made by examination of the soil (pedon).
They, plus the description, furnish an estimate of what the
describer thought was the genetic development at the site when he
described it.

e. There are presently six (6) master horizon symbols and some
twenty-two (22) subordinate symbols available for use. The six
master horizons seem about optimum for use. Twenty-two subordi-
nate symbols seem excessive. Someone has previously observed
that about seven to ten items for remembrance and immediate
recall is about all that the average individual can handle. Have
we gone overboard in our attempt to convey information about a
soil horizon by symbolization? Can we, or do we want to symbol-
ize color, texture, structure, pH, and all the other properties
of a soil? Symbolization could be developed by which all prop-
erties of a soil could be described and no narrative description
would be necessary. The presently existing symbolization might
contribute to a decreasing quality of clear and concise descrip-
tions of soils. Some describers seem to believe that if a
property is indicated by a symbol there is no need for a narra-
tive. Symbols are helpful to soil scientists to some extent but
are also confusing in that some of symbols might be indicative of
a diagnostic horizon.

f. Some soil scientists would like to see the new horizon
designations equivalent to the diagnostic horizons of Soil
Taxonom
Fo lng at the horizon designations (e.g., "t" would be equiva--+*

They would like to be able to classify the %Ts by

lent to argillic,
to spodic; etc.).

"w" equivalent to cambic, "h" or "s" equivalent
It is difficult to explain to some users of

soil survey information that genetic horizons are not the equiva-
lent of diagnostic horizons of Soil Taxonom?_+* It would, of
course, be good and would make things slmp er if they were.
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Since diagnostic horizons of Soil Taxonom,  y  are,quantitatively
measured properties used to separate c asses, it is impossible
for them to ever consistently be equivalent to genetic horizons.

9. We use horizon designations to indicate some unique observable
property of the soil. Designations are used to express the
investigator's qualitative (and to some extent quantitative)
judgement about certain soil properties. The rules for using
horizon designations should be such that most investigators,
looking at the same layer, will use the same designation in
describing it. It is important that horizon designations be
applied uniformly. To help maintain uniformity in the applica-
tion of horizon designations among investigators, there should be
some kind of minimum quantitative requirement built into the
definition of each symbol. For example, "x' would not be used
unless there was enough genetic brittleness to influence use and
management of the soil, say 30 percent or more of the volume; a
"t" would not be used unless there was "common" (25 to 50 per-
cent) ore "many" (more than 50 percent) clay films; etc. It is
difficult to build quantitative requirements into the definitions
of horizon designations, but if we could, it would lead to more
objective descriptions and a more uniform application of horizon
designations. We need to get away from such vague terms as
"significant" and "enough" in our definitions.

h. We arrive at connotative symbols by letting symbols represent as
few soil properties as possible. For example, "t" should always
translocated clay and nothing else; "x' should represent genetic
brittleness or fragipan character; "t-l'  should represent weathered
bedrock that can be dug with difficulty with a spade; etc. As
presently written, some of our symbols are too broadly defined
(e.g., "r" is allowed to cover too many materials). By narrowing
the definitions, symbols will become more connotative. Symbols
with some kind of minimum quantitative requirements and narrow
definitions will be helpful in determining properties of the soil
at future dates and also serve the purpose for which they are
intended.

Charge 3: Evaluate need for additional subordinate designations.

Recommendations:
1. Recommend that the suffix "d" be introduced for dense,

unconsolidated sediments to indicate dense, root- restricting
layers that are nongenetic.
ted:

The following definition is sugges-

d-- Dense unconsolidated sediments. This symbol is used
with "c" to indicate naturally occurring or manmade, uncon-
solidated sediments with high bulk density, Roots do not
enter except along fracture planes.
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2. Recommend that the definition for the suffix "r" be changed to
the following:

r-- Weathered or soft bedrock. This s.ymbol  is used with "c"
to indicate soft bedrock or saprolite,.such as weathered
igneous rock; partly consolidated soft sandstone, sillstone,
and shale. Roots cannot enter except along fracture planes.
The material can be dug with a spade.

Other Important Comments:
a. Reclamation of surface mined areas often result in soils with

numerous compacted layers. These layers are relatively thin and
horizontally discontinuous but they inhibit root growth. Possi-
bly this condition also merits a special suffix.

b. No one in the Northeast is happy with the use of "r" to indicate
dense glacial till. The northeast, therefore, is in favor of
introducing "d" for "dense layers" or "densipan"  to indicate
dense till or other root restricting layers that are nongenetic.
This could be any dense layer that has developed from stress
loading or other nongenetic processes such as dense till; lacus-
trine; dense consolidated gravelly layers; hardpan developed from
the activities of modern man; etc. If we do not adopt "d" to
indicate dense till, we in the Northeast would prefer that "r" be
discontinued for this use and no subscript used. We would prefer
to just describe the properties of the dense till in the C
horizon description and let it go at that.

c. Many people feel that Cr horizons should be used only on soft
rock (paralithic material) and should not be used on firm uncon-
solidated sediments such as glacial till or other material that
is dense enough to inhibit root growth. This feeling was strong-
ly expressed at the NCRWPC at Fargo, North Dakota, this past
spring. We recommend the two be separated.

Charge 4: Evaluate past studies and define current problems in achieving
uniform application in identifying paralithic contacts.

Recommendations:
1. The following are recommended changes in the definitions in Soil

Taxonomy: _
Lithic contact

A lithic contact is a boundary between soil and
coherent underlying material. Except in RupticLithic
subgroups the underlying material must be continuous
within the limits of a pedon except for cracks produced
in place without significant displacement of the
peices. Cracks should be few, and their average
horizontal spacing should be 10 or more. The under-
lying material must be sufficiently coherent when moist
to make hand digging with a spade impractical, although
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it may be chipped or scraped with a spade. Chunks of
gravel size that can be broken out must not, when air
dry or drier, slake within 24 hours when placed in
water. The underlying material considered here does
not include diagnostic soil horizons such as a duripan
or a petrocalcic horizon. (A hardness by Mohs scale of
3 or more when the rock is composed of a single mineral
may be used to help define a lithic contact.)

Paralithic contact
A paralithic (lithiclike) contact is a boundary between
soil and continuous coherent underlying material. It
differs from a lithic contact in that gravel size
chunks of the underlying material that can be broken
out when air dry or drier will slake within 24 hours
when placed in water. When moist, the material can be
dug with difficulty with a spade. The material under-
lying a paralithic contact is commonly a partly consoli-
dated sedimentary rock such as sandstone, siltstone, or
shale, and its bulk density or consolidation is such
that roots cannot enter. There may be cracks in the
rock, but the horizontal spacing between cracks should
be 10 cm or more. (A hardness by Mohs scale of less
than 3 when the rock is composed of a single mineral
may be used to help define a paralithic contact.)

2. The following are recomnlended  changes in the definitions in
Chapter 4 of the Soil Survey Manual.

C horizons or layers

Horizons or layers, excluding hard bedrock, that are little
affected by pedogenic processes and lack properties of 0, A, E,
or 6 horizons. Most are mineral layers, but limnic layers,
whether organic or inorganic, are included. The material of C
layers may be either like or unlike that from which the solum
presumably formed. A C horizon may have been modified even if
there is no evidence of pedogenesis.

Included as C layers are sediments, saprolite, unconsolidated
bedrock, and other geologic material that commonly will slake
within 24 hours when air dry or drier chunks are placed in water
and, that when moist can be dug with a spade. Some soils form in
material that is already highly weathered, and such material that
does not meet the requirements of A, E, or B horizons in over-
lying horizons. Layers, some of which will not slake in water
having accumulations of silica, carbonates, or gypsum or more
soluble salts are included in C horizons, even if indurated,
unless these layers are contiguous to an overlying genetic
horizon; when they are a B horizon.

0 -
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R Layers Hard Bedrock

Granite, basalt, quartzite, and indurated limestone or sandstone
are examples of bedrock that are designated R. Air dry or drier
chunks of an R layer when placed in water will not slake within
24 hours and the R layer is sufficiently coherent when moist to
make hand digging with a spade impractical, although it may be
chipped or scraped. Some R layers, when fractured, can be ripped
with heavy power equipment. The bedrock may contain cracks, but
these are few enough and small enough that few roots can pene-
trate. The cracks may be coated or filled with clay or other
material.

3. The following are recommended changes in the definitions in
section 407.l(a)(3)(XXIV) of the National Soils Handbook.

Soft Bedrock

Soft bedrock is likely to be sufficiently soft so that
excavations can be made with trenching machines, backhoes,
or small rippers and other equipment common to construction
of pipelines, sewerlines, cemeteries, dwellings or small
buildings, and the like. It can be dug with difficulty when
moist with a spade.

Hard Bedrock

Hard bedrock is likely to be sufficiently hard or massive
when not fractured to require blasting or special equipment
beyond what is considered normal in this type of con-
struction (i.e., pipelines, sewerlines, cemetaries,
dwellings, or small buildings). If fractured it can be
excavated.

4. The following are recommended changes in the Soil Interpretations
Record (SCS-SOILS-5 form).

a. The symbols UWB and WB should be eliminated since the
determination of weathered or unweathered is not
significant to the interpretations. Instead the
presence of bedrock will be indicated by writing in the
words HARD BEDROCK or SOFT BEDROCK as appropriate.

b. On the soil interpretation record an additional term is
to describe bedrock. That term is Fractured. This
would eliminate the need to classify excavatable
fractured hard bedrock as SOFT in order to obtain the
correct interpretations. An additional blank should be
added under the bedrock column for Fractured.
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c. If the rock is fractured the horizontal spacing of the
fractures will be entered in this column. If the rock
is not fractured, this column will contain a dash. If
the soil contains both soft bedrock and hard bedrock,
and the hard bedrock occurs at depths of less than 60
in the profile, the "depth" column will indicate the
depth to the hard bedrock.

BEDROCK
DEPTH HARDNESS FRACTURED

The above recommended charges are to
and suggeted changes hefore they can
recommendation.

Recommend that this committee not be
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Horace Smith
Marty Townsend
Robert Turner

be sent out for review for comments
become a final complete
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INTRODUCTION

The report consists of a body and three appendices. The first appendix 8ives
detailed instructions for completion of the water information records. The
second discusses application of the records. The third is the set of records
completed since the 1981 meetings. The 1981 report contains additional records.
The records for the 1981 report were mostly done by committee members through
correspondence with the current chairman. For this report, the chairman
provided instruction on completion of the records locally and participated in
their completion. Travel by the chairman was paid for by the AgRISTARS project;
the assistance of R. H. Gilbert is greatly acknowledged.

Twenty sessions were held with regional and state SCS people, with about half in
the Northeast. At most of the sessions, the senior state office soil survey
staff was present. Usually only one record was completed in a session. The
objective was to train people, obtain their reaction, and become exposed to
problems. It was not to complete a large number of records. One hundred and two
people participated in the exercises. Thirty-eight of the people were from
disciplines other than soil science, such as conservation.agronomists and
hydraulic engineers.. The committee wishes to thank all the participants, and in
particular the people from disciplines other than soil science.

The record for the Harney series has facing pages which explain the entries in
general terms; Examination of the Harney record may be a good initiation to the
format. In brief, the first page of the record contains information that
pertains to the soil series. The back side and additional pages provide
information on combinations of mapping concepts that involve the series under
consideration plus specific uses of the mapping concept. The information maybe
based entirely on estimates with little or no supporting data; or it may be
based on the extension of some data to make estimates; or finally, it may
represent the reduction and generalization of a considerable body of measure-
ments to a standard format. The 1981 report contains several records of the
last kind. No such records were developed for this report. The record for the
Kyle series from the 1981 report is included to illustrate a record.that
involves a reduction of a large body of data. The use of the record to reduce
extensive sets of measurements is an important application. Extensive sets of
field measurements are scarce and expensive. In order for them to be utilized
in the soil survey program, they commonly need to be reduced to a format that
would be generally understandable and would facilitate comparison to estimates.
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Comparison of the records for Kuma (Aridic Argiustoll) with those for Harney
(Typic Argiustoll) illustrates how soil use and landscape relationships may
change the relative water regimes from what would be predicted from taxonomic
placaent. Kuma is taxonomically drier but the water regime assigned differs
little from the example for Barney. A map and a suamusry follows the Kuma record.

SPKCIAL  TOPICS

Computed Pattern of Water States

The EPIC model (Erosion-Productivity @pact Calculator) has the capability with
slight modificat?oos of calculating the yearly pattern of water states (Item 8
of the soil moisture record) for up to 10 layers. The calculated.water  state
pattern is specific for a given laboratory data set (Item 4), a particular long-
term weather station record (Item 31, and a soil use (Item 6). J. R. Williams,
ARS;Temple, Texas, has been so kind as to make the computations for Estacado
Deep Chisel, for Vergennes  and for Sharpsburg winter wheat. The computations of
the pattern of water states by the EPIC model are in the appendix containing the
set of records under the appropriate soil series. Comparisons are made
individually in the appendix. At this juncture, too little has been done to
generalize. It is hoped that in the future, the pattern of water states can be
initially computed by a model. People with a knowledge of the particular soil
and its use would then evaluate and modify the computed pattern to produce the
‘final record.

Comparison of Water Information Records Completed by Different Soil Scientists

Consistency in completion of water information records among soil scientists was
explored for ‘the Sharpsburg silty clay loam, 2 to 5 percent slopes, mapping unit
as it occurs in southeastern Nebraska. Corn under conservation tillage and
winter wheat were both evaluated. Three experienced soil survey leaders,
currently working where Sharpsburg is mapped, participated first in a session at
which a water information record for an appreciably different soil from

,.. Sharpsburg was completed. Each of the three soil scientists was then
interviewed on separate days during the remainder of the week and water
information records were completed independently. The soil scientists were not
strongly coached. A few guidelines were established, however, and obvious
errors were pointed out. One guideline was that if Dry, the zone would be
considered Slightly Dry.

Another guideline was that Slightly Dry does not occur beneath the upper most 25
cm. These guidelines are based on observations by the chairman during the 1974.

drouth in southeast Nebraska. Additionally, the soil scientists were asked to
consider the relationship between the rooting depth listed and the depth to
which the soil would reach Slightly Moist. The comparisons are encouraging.
The differences between 50 and 150 cm are probably in part related to the
rooting depth estimations.

Tactile Evaluation of Water State Class

There is need to standardize tactile concept for the limits of the water state
classes listed under Item 8 in the appendix which describes completion of the
records. Work is in progress by the chairman with the Nevada SCS staff to supply
soil material desorbed under 1500, 200, and 600 kPa. This soil material would
be packaged in small quantities. The containers would be opened on a once only
basis and then discarded. At intervals, the soil survey party would make a
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tactile examination of samples at known moisture suction to cover a range in
t e x t u r e s . The current problem is to find cheap packaging that has a long enough
shelf life to be practicable. The moistening procedure is simple and could be
done locally.

Complete Temporal Characterization

The water information record is part of a larger need for the temporal charac-
terization of soils under specified uses. At least five groups of characttris-
tics would stem to be involved: (1) surface cover and configuration of the
ground surface; (2) temperature of the upper part of.the soil; (3) mechanical
and water related properties of the near surface including strength and water-
.flow and retention; (4) root occurrence; and (5) the patterns of water state.
Only the last is treated on a temporal basis in the current water information
record.

Two preliminary examples of more general temporal records art included in the
appendix of water information sheets. The records for Estacado were an initial
attempt. Texas has a water management team for the High Plains woxking at
Lubbock $nd Amarillo, Much effort has been expended on characterization of the
tillage plan which strongly influences infiltration and root penetration by
cotton. An appreciable body of bulk density information and final infiltration
rate by the double ring method art available for the tillage zone of soils of the
area. Bulk density and final infiltration rate art inversely related. Further,
the Curve Number is affected by the infiltration rate and so is linked to the
bulk density of the zone subject to compaction. The sheet is incomplete.
Temporal rooting depths would be added as would estimates of low suction water
retention as related to change in bulk density.

The other example is for the Sharpsburg series as used for winter hwtat. The
soil occurs in southeastern Nebraska. The writer has collected considerable
temporal data on near surface characteristics of Sharpsburg as used for winter
wheat, which art summarized in Item 7. The regular water information record was
completed independently by three experienced soil scientists. Information from
one of the regular records is incorporated in the more complete temporal record.

-
REXOMMFNDATIONS

1. Continue the Activity

Characterization of the water regime and the physical properties of the soil
surface and near surface art needs which art becoming increasingly important 8s
we shift into post mapping activities. Neither can be addressed unless soil use
is specified and both require a temporal approach.

2. Develop An Overall Temporal Soil Properties Record

This would be a general objective which we would shift into as occasion permits.
The sheets should eventually include surface cover and agronomic roughness; near
surface temperatures; physical near surface properties such as consistence and
bulk density; infiltration rate and other water entry evaluations; root
information: and near surface water retention at low suction as related to bulk

0 density. Such records would be used to assemble
modeling approaches such as the Gupta-Larson work
bulk densities.

measurements and to apply
in Minnesota on tillage rone
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3.
Emphasize Water Information Records for the Hi&h Plains (Texas, Oklahoma, Kansas,

and Nebraska) the Northeast, and Nevada

These are areas where there is interest in water information records. Together
they would encompass much of the range of soils of the country. The effort
should involve reducing the major sets of field measurements which are available
as well as obtaining estimates. Tratning would be conducted in evaluation of
water state by tactile evaluation of samples at known water suction. For the
High Plains, a more complete temporal data record would be employed in order to
record the information now being collected.

4. Explore Computer Generation and Manipulation

Most of the information is generated from existing records, and this can be
computerized.

The only truly primary information in the present sheets is the rooting depth,
cover changes through the year, and the pattern of water states. Improvements
can be made by using a model Otto Baumer is developing to compute water reten-
tion at suctions for which measurements are not available. The EPIC model or a
similar approach would be employed to compute a preliminary pattern of water
states. Other quantities can be modeled and the values used for initial
estimates. Water contents can be attached to the water state classes. This
then permits the computation of heat capacity, actual shrink-swell, crack
expression, and probably other quantities. Finally, the pattern of water states
can be used to generate diagrams for soil survey applications showing depths to
water tables, dry xones, and other aspects of the water regime.

5. Increase Formalization

The modest effort since 1981 has involved about 100 people for varying lengths
of time and at considerable expense. People have cooperated generously in the
spirit of an exploratory effort. Much information has been exchanged and there
is a widely held appreciation that the project makes sense. We need now to make
major improvements in the record which would require large inputs by certain
people. Such inputs cannot be requested unless the project is sanctioned as a
National Office objective. The first step would seem to be an early small
meeting to decide on objectives for the next 2 years. Several technical
decisions need to be made and particularly as regards aspects of the record that
impinge on the new Soil Survey Manual.

-
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h.lf of Ml’, c.1l.d W,” (for “light  pr‘ci~it.ti”.“)  “cc”=.  i n  ..v‘r.l light  r a i n .  .nd i‘ di.aip.t‘d  .t th. f u l l
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Porti  Of

Putielm Six&l
Airfillad Poroai~
33 kPa 10 w*

sandy k-1 ,  carw-1ony  0 . 3 0 0.45
Othar 0.40 0.35

Ihe V.h.  calcuhtad  f o r  ti. ruur,d  1 0  kPa r.tmtim,  is w.d if .ail.bh.

D,w mtrias  an hued m 3abor.c.r).  &tamirmtimu. Bau,rica .t 33 kPa ma, ba nnilabla  but oat .t 10 kPa.
A rough ~tim.t.  o f  Lb. r.teu~ic.x  .L 1 0  W. u, ba obtainad  b ,  mddind  mm-fourth  o f  the calcularnd  air-fillnd
poros i ty  .t 33 kPa to the ntmtioa .t 33 kPa. R.t.atim .t 2 0 0  kPa is “s-d to ..p.x.t.  th. Y.t.r  cmsidand
r..dil,  plmr ..,.ihbl.  in m .nerd.ti~  ,.n..  fra that which  is difficultly l rrilabla. llDat of th. em
fi.ld crop, .d.pt.d LO  usu.lly  .ai.t  wit or interyr.d.s  ther.to do not tmd.rdo l oaolicllly inport~lt  St%‘.*.
i f  tb. tcn.ion  i. balm 2 0 0  kPa in tbb major pm% of  th depth  o f  cm or may roots. m* seprratioa  .t
2 0 0  *PI .., h.v. Utth .ppliution  f o r  plurr. adaptad  LO  th. n.rur.1  “.t.r r.pim of  Soilm drier  tb.a tba
intarsrrdm  to usually  moist. 200 k~. i. .bour  th. low..t  t.,uiom .t w h i c h  ret.z~tim me.sur-rats can ba I-
o n  riaved  umplw  thraby  reds&g th, co,t. 0.. tb. . of 33 .r,d  1300 kPa r.t.r.tim for .n l a C i ” L * .

to m?uul
the s-5 soil a
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pro$urty  c.b1*. 21,. .,tinat..  m th. S - 5  prop.rry  ~.bl. .r. bu.d  on prid.lin..  r.l.rinS mcepholopy  lad m
I”-nt. 00. c a r . .  S .x 8 Q (O’N.il,  1 9 5 2 .  SSSIP  10:5l22). n.cr..copic f..tur..  (srrucrur.l p1.ll.r  m i d . ,
- burrcw, *CC.)  commly d.t.r.in.  t h .  ..tur.t.d hydr.ulic  cmducritiry. l’b... f..rur.. u.u.lly a. vid.ly
.9.c.d. 8.x., tb. .p.ck.n 0. tiich s...“r.lnt.  u.u.Uy  .r. ud. s., not cmt.in  r.pr...nr.ri”.l,  rh. cm-
trollins  *..tur... R.,ulri.Sly.  th. r.porc.d  v.lu..  a.7 b. too law.

OD..t”r.C.d b,dr.ulic  cmduc~I”ify ca27 i. =“ur.d  f o r  ..“.r.l L.n.im. .nd .o-c.Ued  I(-surv..  .I. ebt.kad.
lb. 5 tP. v.1”. Y” ..l.cr.d b.c.u..  “7 of  tb. fi.ld  d.t.rrin.tior..  currmtly  .r. b y  th. in.t.ritm.ou.  p r o -
fil. rchod md .L .pp?.ci.bly  1w.r t...im rh.. 5  WA tb.y uy r.0~  ,i.ld d.t. f o r  ,h.llou horir-.  Sitil.rly.
.OI 2.bor.r.q  wthod. .lso f.il .L .ppr.d.bly  2w.r t.r,,ica.. For m.rq purpo..,,  “.lu.,  .C taI.kw# II*.=
1 bP. would  b .  us.ful. In tb. future. dame8  of K curv., ug be .p.cifi.d.

C.l_. J-L

I%...  .I. .cmdcrd l.bor.torg  d.t.-.ticn.. 2b. >2 m includ..  UP t o  2 5  Q di.m.t.r ut.ri.1.

Colw J .nd I: 9.nit COIIV.~.~~ &.,,SinS  o f  x.1- 9.rc.n~ w.t.r (Cal.. S-C)ts “.iSbt p.rc.nC.S.  .  .  (2 a
b..i.. kltiply b ,  th. quacity-

wh.n t h .  1.rr.r. r.f.r to col- dasigucicw. kdifiurim. .r. n..d.d  i f  tb. >2 m cmt.in. .pprrci.bl.
Y.t.r.

This  is reference  idlormsrion .nd upluution  f o r  I t e m .  L - 4 . L i s t  th. r e c o r d  auab.r  for A,%  under  IL- 2 .r,d
tb. 9.do.,.&.r  und.r 2ta 4 .

& ll.pphp  Cmc.pr(.):  For O r d e r  2  m.p.. thi. 1. u.u.11~  ch. ruoinS p h . . .  o f  ch. u p  u.ir. I%;-cmccpr,
bw.v.r. u, b .  .  r,m.d i+lu.ion. 2%.  uppinS cone.pr  i. u~.lly d.8crib.d  by cmbinaioa  sf tl~. ( s e r i e s ,
cdy)  ..d nootuo-c crit‘ri. (nur  mr1.c. t.xwr., ‘lop., ‘ro‘ion.  .tc.). Co-ml, ch. sonc‘pr i.
th. n-S ph.‘. of . up u n i t .

0 so11 U“(S) : I?,... .r. 12-.mrh  ..Smr.~. o f  th. .oi~-u..  conL&~‘fcr  tb. ‘oil uppi.S  co.c.pt ..l.cr.d th.t
b‘c‘u..  of  Liad  of  pl‘nt‘  or  tn. of ,.m.Scrst inc1udi.S  til1.S‘  pr‘ctic.‘ ‘ r ‘  up‘ct‘d  L O  brv‘ . 9‘rt.n~ of
w.t.r ‘at.. .&or .urf.c. o r  n..r.urf.c.  w.t.r W~.DC  differinS  .ppr.ci.bly frm orb.= u.... 2%.  ..qu.nc..
“2.cr.d  ‘bould  imrclv. a.,or pl.r,t. .nd rot.Lloa.. kW.1 ..qu.nc..  vmld b. Sroup‘d  i f  II. u‘aful purpa..
would  b. ..rv.d by ..p.r.rim. IarS. phy.iul  diff.rmc..  in th. till.g.-.ff.et.d .on., .  .  wall  .  .  w.t.r-r.-
1.L.d prop.rti...  vould  b. diff.r.nti.rinS  crit.ri.. SuL  b.r. th. focu. i. 0. w.t.r.

lypifying  survey.: h... .r. pub1i.h.d  .oil ‘urv‘y. i. which th. ‘oil ~ppi.S~cooc.pt  for th. u.. u n d e r  c o n -
.id.r.tio. i. well  sap1ifi.d.

ITSHI

Nsjor  plent. .r; 1i‘t.d  far  th. ‘oil u.. in It.o.6. )IuI& ,..rly drpib  of i.ckr.nc. i. . ..iga.d  for t h .  c-011
‘ a d  f.w  .k,ndmc.  cl . . . . .  o f  f i n .  ‘rid/or  P.Z, fin.  root‘. 2%.  c l . . ‘ . .  f o l l o w  the.. in “ S o i l  Tummy” (Soil Sur-
v., SL.ff.  1975. USDA  Blndbook  436). I f  Lh.  pl‘nt.  ‘r. .nnu.l‘.  tb. d.pth.  .I. f o r  r.“r phy.ia1oSic.l  uturity.
D‘pch. “ad.=  irriS.tio. ..I b. Sk... For f u t u r e  ‘pplic.tim.  it i. .uSS..c.d  v. inp1ae.t  th. .ugS.‘ti.n‘  o f
S.rold  T‘,lor pr.‘.nt‘d  iu Ch. 1 9 7 9  r.port o f  thi‘ e-tt.‘ .nd r.duc.  th. .b”nd.nc.  c l . “  lizsit‘ f o r  dicot.
r.1.tiv. to IDl)OfOL‘.
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Th... w.t.r  r.tsncion  .ua.  u.. th. toot  d.pch.  in Pat A .ad ttm mat.= r.r.ntioa  v.luh of Itam 9. Mr.r .d-
Ju,ant  for  .L.ctricrl  emduetivity  (Cal. I of It- 4; Otto  Sm..=,  HSSL).  th . . .  w.t.r  r.tmtie.  .- m.7 ba
splo,.d . . .v.il.bl.  w.t.t c.p.city ..t,m.t... Tb. v.lu.. for th. bu. of f.w root. for lo-1500 bP. m.y  b.
p.rtieul.rly  useful . . .a ..tWt. of .v.il.bl.  v.t.r c.p.city.

Pot d.pth,  t o  th. bu. o f  t o -  toot.,  th. “kul.tim i, .tn.i&t  forwrd.  lb. t.k,l.tfom  i. .&.t wt.
complu for th. .a. from  th. .urf.c.  to th. .djwt.d  1ow.r limit of f.v root.. It i. .  ..um.d  th.c in th. .a.
o f  f.” to.,t., m l ,  pet o f  th. w.t.r  r.tlin.d b.N.m LO mad 1500  kP. i. uti2ir.d.  Tn. r.tio.ll.  i. th.t “.t.t
w.l.t .t t...ioru  .bov. 10 kP. i, .lw .nd tb.t utiU..tim  b ,  pl..t. d.pcnd.  impoctmtly  0 root .xt.n.i‘m.
lb.r.for.,  prop.rti..  indic.tiv. o f  high .oil .tr.wtb  md hec.  diffitult, o f  root utm,ioa. vould indicate  .
r.duud  uciliratiw  of w.t.r. Pr..m.dly  ".t.t in th. lo-100  k.P. r..S.  “ould  - mot. r..dil?  to toot. thp~
that in th. zoo-lsw kPa rag.. Puurtb.mr.,  lt ia u.um.d  th.t u tb. proportim  of t h .  ~.t.r b.ld .bov.
uoo bP* Inca....  r.lativ. to th. Y*t.r in tb. ZOO-l5Oa kP* *a%*.  tlmt th. .v.r.*. te,ia Of th. 20suoo kf'.
w.t.t  ri...  md ODVQCDL  LO  m.t, i, .lov*r. Cuid.Un..  IoIlou  busd a. thus ~.n.r.U..tion.  for th. ~rc.nt
o f  labor.toty  r.t.aLion thst i. +lud.d. 2%. .ofl  prqaeq .t.t.m.nt. .ppl,  to h‘lf or @a” of ttl* .*s in
qU”MQI1. I,,. .dJu.tm.nt.  st. ml, n.d. f o r  .nau.l  plmt‘ ot f o r  p.r.m.i.L‘  tht st. n o t  .d.pt.d  to ‘ o i l ‘  dri.r
thm “.u.ll~ D3i.t. Pot p.r.,,.iL.  .d.pt.d  t o  ‘ o i l ‘  drisr th.. u.u.lly  moist. tba full 1 0  LO  1500  kP.  r‘C‘.tLo.
is mp1oy.d.

fl-soil
ROp*tti.. ll.rro

YO.5 (0.5 _ _
ect---------

P‘ty  fri.bl‘  ot SO 70 50
fri.bla.  .nd OS:
tl.,; ot, m. O f
th. follovinp:
StrmS pr.mll.r  Of
.a, sir.; strm
fin. blocky ot
l ubutpdar blotby.
01 stem*  “ty fin‘
pti.UtiC

50 30 10

0th.r 70 50 30

Ai.ttr.ccin .lt.m.tiv. i.. LO 0bt.i. fi.ld-d.t.t.imd  pl.at .v.il.bl.  w.t.r through dir.3  ..“ur-t. Y‘t‘r
tmt.nt with d.ptb  is d.t.rmi..d  st or ~l..r ph,.iolo~ic.l  uturity  f o r  ,..r. vhst.  Lhsr. h.. b..n ‘trolr~ “‘tsar
daficimc,  during t h .  ujor pstt o f  t h .  prwin~  ..~a.  follwinp vsttiq to fi.ld c.p.cit?  01: .bov. .ppr.ti.bly
b.lcw tb. d.pth of w.t.t utrmtim. Y.t.r  dssorpriw “..uIcu.~‘  st. m.d.  u d..md  u‘stul (c‘moly  .t l...t
mo kP. r.t.ntiGn). lb. 1 0  W. wst.~ t.t.ation ..tim.t. is u..d . the upp.r limit. 'I%. rolun.  prcmt dif-
f.rec..  b.tw.m 10~W.  rmd t h .  fl.ld-d‘t.rrln.d .im,mm ~.lu..  sr. rsportsd  for th. d.ptb  .m.. of 1t.m 4. 2-m.
dsptb  o f  sppncisbl.  wstst .xtr.ttl~~  b ,  mot‘ is t.km . wb‘r.  tbs “‘t‘t emtat uc..d. tb. M.. O f  th. 10
md 200 kP. t.t.ntim  ..tim.t~ from  Ita 4; or, if d..orptim  dst. 1~. “n.v.il.bl.  or st v.ri.ac.  tith thm field
v.t.r m...ut.m.at.,  i t  i. th. d.ptb  wb.t. 0v.t t h .  md.rlyisnp  SO a tb.r. is Uttl‘ or no ch.q. in “‘t‘r  cmtmt.
Pl.u t h .  inform.tioD  m fl.1d-d.t.raLn.d  pllat .v.il.bl.  wstsr in s footnot.. Pirally,  th. x.thod  a.7 b .  i n -
.ppropri.t.  is_.&.t,..n ,for +I. de.? ~thbp1  wtie ot xsric bscru..  v‘tti..~ b.lw th. dspth of rwtins  d-s
xot ottur. In-mu.u.Uy  w.t ,..I...  how.v.r,  it may b .  .ppropri.t..

lnfiltr.tim  Rst.  Ia th. f1.a  pusin, scro..  t h .  soil .urf.c.  into t h .  .oil. Sp.cffy  th. kind of irdiltromtsr  in
It.. 9. Inf~trstim  dscr....‘ vith tim. s. t h .  .oil Y.C.. Bsnc..  tim. in th. v.tting  proce.. mst b. .p.citi.d
md .ntrc.dent  w.t.r tmtsnt i. Il.0 u‘.ful. O.U.llJ V.lW. lot  r*l.tfv.ly  w*t ConditioM St. givm.

Int.b.  B.C. is s cmcspt  u..d to ..k. t.c.,mmid.tim.  00 furrow  inipstim  (SC9 St.tf,  N.tim.1  EnSh.‘rinS
m.rdbook,  ..sticQ  l5). It p.tt.in.  LO tb. clxcv. om s lot_lo*  sc.2. of CunrhLiV.  infiltr.rion  vstsu. tia.. vrlu..
.r.  obr.in.d b ,  furrou  irriS.tia ts‘t..

Eydr.uUc  Caductitit,  is di.w..d  md.r  1t.a 4. Surfkill  h,dr.tic caductivit,  p.rtlin. to tb. d.pth .ff.ct.d
b y  tiU.S.,  Lx..  h.rv..t  md tb. lib.,  incl”dinS  c~.ctim.
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APPENDIX: APPLICATION OF TEDI WATER  INFORMATION SIDIRT

GENERAL

Soil Use Concept
Water related information should be ordered by concepts that include use of the
soil.. There  are three reasons:

- Hard data are obtained for specific soil uses and to be most usefully
applied, must be related to that use.

- Soil use has potentially a very large influence on both water trans-
mission values and the pattern of water states.

- Soil water information is used not in general sense but’relativc  to
specific uses of the soil.

The concept of soil plus use should be hi@y plant related. Furthermore, it
should be directly applicable to SCS activities.

Quality Control
To exercise quality control over
concepts must first be recorded.
of the water regime, we largely
important aspect of soils.

concepts of the field soil water regime, the
Without a program for recording our concepts

lack a quality control program over a very

Data Reduction and Assembling
A standard format is needed that can be used for both hard data and for
estimates. Unless estimates and hard data have a common format, the value of
the hard data for evaluation of the estimates is reduced. The format should be
rather constant over time and be relatively simple in order that nonspecialists
can easily use the information.

Link to Land Use Information
The determination of land use for specific areas is being pursued through remote
sensing at a number of institutions. Huch of the hydroiogical  information on
the water information sheet is keyed to land use. It should be feasible to use
remotely sensed information on land use for areas with soil survey maps to apply
the water information sheet to specific parcels of land.

CURRRNT  NONAGRICULTURAL INTXRPRRTATIONS

The corexents  to follow pertain to our set of nonagricultural interpretations.
These interpretations are less dependent on water regime than would be soil uses
that are related more directly to plant growth.

Septic Tank Absorbtion
Dryer soils should perform satisfactorily at lower permeability. We could
possibly reduce the permeability for severe l-imitation if SliShtiy Moist or Dry
24 to 60 inches all months of the year for a soil use relevant to house sites.

Sanitary Landfill (trench)

0

Trafficability affected by the water state at shallow depths.
trafficability limitation now. Perhaps Highly Moist or Wetter is

No explicit
a limitation.
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Sanitary Landfill
Highly Moist or Wetter might offer severe limitations.

Daily Cover For Landfill
The monthlv water state larnelv determines if soil can be removed and snread
easily. Pirhaps  a more favoiabie  pattern of water states would permit u’se of
less favorable soil material. Highly Moist or Wetter probably is a limitation.

Shallow Excavation
The oattern of water states would snecifv bv month when the soil is moist and
leas; favorable to excavate. Dry 0; Highly-Moist and Wetter would be unfavor-
able commonly; lloderately  Moist would be very favorable.

Dwellings Without Basements
Shrink-swell can be calculated for the actual water state. This actual shrink-
swell may be less than the total shrink-swell that we now report. Construction
would change the water regime and hence the actual shrink-swell. So both total
and actual must be considered depending on application. We would also have the
depth frozen for a given use.

Local Road and Street
Ease of grading and excavation would be determined in part by the patterns of
water states.

Lawns Landscaping and Golf Fairways
Trafficability is strongly influenced by the pattern of water states. Presently
inferences are largely based on composition and water table depth. Plant growth
is strongly affected by the pattern of water states. AWC would be of less
importance in soils that are no wetter than Slightly Moist most of the time
while plant growth occurs.

Construction Material
The ease of excavation is affected by the pattern of water states.

Top Soil
Excavation is strongly influenced by the pattern of water states as is also the
ease of establishing vegetation or reclamation of the borrow area.

Irrigation
Intake rates, rooting depths, and AWC estimates related to rooting depths, may
help with design. Information about these are on the sheet. The pattern of
water states would pertain to assessing the advantage of irrigation.

Grassed Waterways
Rooting depths, AWC as related to rooting depths, and the pattern of water
states should help predict grass growth.

Recreational Development
Trafficabilitv may be inferred in Dart from the nattern of water states. The
water information sheet places emphasis on near surface water transmission,
including infiltration, which is very important for this use. Prediction of
dusty conditions requires information on water state of the near surface. Plant
growth is closely related to the pattern of water states.
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Soil Construction Haterial
Quality of soil material can be reduced if the pattern of water states becomer
more suitable for plant growth. AWC can be lower if water deficits are lesn.

0
Off-road Motorcycle Trails
Trafficability is affectedby the pattern of water states of the upper 50 cm.

OTRRR  APPLICATIOBS

Define Wetlands
Perhaps the depth and duration drier than Wet could be used. Such a direct
definition would be based on actual conditions for specified unes.

Define Prime Farmland
Perhaps one could exclude soils that are Slightly Molar or Dry in all part8
above 100 cm during a specified portion of the growing season. The A!X required
could be reduced as the amount of time during the growing season that the soil is
Slightly Hoist or Dry above 100 cm decreases. Calculation of AWC could be based
in part on rooting depth.

Shrink-Swell
Knowinn  the water state uattern and COLE. one can calculate the bulk density of
the fabric between cracka, the field extensibility,  and the crack space (&e
example for Kyle).

Heat Capacity, Thermal Conductivity
Could use the water content ranges for the water atate classes to calculate heat
capacity and thermal conductivity range8 (see example for Kyle)._ -

0 Runoff Estimates
We could drop our present runoff classes which are not used in favor of the Curve
Number which is~ widely used. We would have a link between our soil mapping
concepts and an important quantity used to plan conservation practices.

Infiltration Application
Provides a format to assemble infiltration information and link it to 60il
mapping concepts.

Construction of Diagrams for Aspects of Water State Pedons
The zones of free water, dry zones, etc., can be shown graphically.

Erosional “T”
Rooting abundance information. could be used for ‘#oils where water ia not
limiting to provide statements on the thicknear, of the aoil tb.at is exploitable
by roota. This thickness could be used to define the depth of soil on which
erosional “T” would be computed.
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APPENDIX: EXMPLES  OF WATER RELATED INFGRHATION RECORDS--l983 REPDRT

Brief descriptiona follov for the soil aeriee for .which  water related
information records have been prepared.

AClJFp: Fine-loamy, mixed, theaic Aridic Palcuatolls.  The roila occur on
gentle l lopea with gradienta of leaa than 5 percent and are developed in sandy
outvarh or old alluvial materials which have usually been modified by vind.
Runoff is alou to medium and permeability is moderate. The environment is
aemiarid to dry, subhumid, vatn temperate, continental with annual
precipitation of 430 to 530 II. T$e Thornthwaite index ia 22 to 34 and.the mean
annual air temperature ia 57o to 64 F. The soils are found over l .large area of
the southern High Plains and the Rolling Plaina of Texas. Principal crop8 are
cotton, grain sorghum, and wheat.

RGRNSTXDT: Fine-silty, mixed, q eaic Typic Raploxerultr. The roila occur on
terraces at 400 to 650 feet elevation. Slopes are O-30 percent. Runoff is rlow
to moderate and permeability ir slow. The roils have cool, moist winters and
warm, dry summers. Average July air temperature ia 65' F and average January
temperature is 37' F. The me811 annual air teatperature  ia 52'-55'F. !iean annual
precipitation ir 1,220 to 1,650 1. The frost-free period is 140t200 days. The
aoila are wed for various row crop*, berries, nursery crops, cereal grain, and
hay and pasture. The soil is restricted to the Willamette River Volley.

SGSQDX: Fine-loamy, mixed, thermic Cumulic Raplurtolls. The aoila occur
along flood plains of atreams in central Texan. They have formed in calcareoua
alluvial ‘sediments. The runoff in alow to medium and permeability is moderate.
Flooding occurs every 1 to 10 years exce$tvher$ protected by dikes or dama. The
mean annual temperature ranges from 64 to 70 F. The annual precipitation is
710 to 890 PI and the Thornthwaite index is 44 to 64. The principal uaea are for
sorghuma, small grains, pecan orchards, and Bumudagrasr  pasturer. The soils
occur mainly in the Grand Prairie and Crora Timbers areas of north-central
Texas.

SRIDGXRAHPTON:  Coirec-silty, mixed, meaic Typic Dyatrochrepta. The soils
occur on outwaah terraces and till plaina and are formed in silty materials
underlain by either stratified outvarh of sand, gravel, and cobbler, or coarse
81aCia1 till. Source of rterial is mainly gneiaa, granite, and schist with
come sandstone,  conglomerate, and rhale. Slopee are wetly 0 to S percent and
range from 0 to 15 percent.
moderate.

Runoff ie alou orobdiu and permeability ie
Mean snnuel  temperature ie 45 to 50 P. Annual precipitation ie

1,070 to 1,270 I and the frost-free l eaaon ia 135 to 195 dayr. The principal
cropr are sod, potetoee, nurrery stock, ailage, corn, and hay. The aoile are
found in Long Irland, New York, southern Rhode Ieland, eoutheartern Connecticut,
and Vermont.

.CMRL?Wf: Coarac-loamy, mixed, writ Typic Dyetrochreptr. The soilr are
developed on till- covered uplands. The glacial till ir derived mainly from
l chiat and gneie8. Sloper penerally  range from 2 to 35 percent but reach 45
percent. Runoff ir medium to repid end permeability ir moderate or moderate to
rapid. Area8 cleared of l tonee are ueed uinly for hay, parture, l ilage, corn,
and orcherdr. The etony l reee are laqely in foreete of oake, hickories,
vhitapine, hemlock, red uple, l uger uple, Srey birch, yellow birch, uhite aah,
end beech. The roils occur in Connecticut, Heine, Heeeechueette,  New Euprhire,
New York, Bhode Ieland,.and Vemnt..
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CULLRN: Clayey, oxidic, thcrmic TypicJiapludults. The soila occur on upland
ridges and aide slopes on the Piedmont Plateau. They are formed in residium
from mixed, basic and acidic, crystalline rock. Slopes are dominantly 2 to 15
percent but range from 0 to 25 percent. Runoff is mediy to ragid and
permeability is moderate. The mean annual temperature is 57 to 63 F snd the
mean annusl precipitation is 1,070 to 1,190 cm. The soils are mostly under
cultivation or in pasture. Crops include small grain, corn, soybeans, cotton,
bay, pasture, and some fruits. The soils are found in Virginia.

ESTACADO: Fine-loamy, mixed, thermic Calciorthidic Palcustolls. The soils
occur on nearly level to gently sloping upland plains. Slopes range from less
than 1 to about 18 percent. Parent material is presumed to be alluvial and
eolian sediments. Surface runoff is slight and permeability is moderate. The
average annual precipitation ranges from 410 to 560 LEO with a marked susm~er
maximum. The Thornthwaite index ranges from 560 to 860 Amy. The soils are used
mostly for dry farming and irrigated cropland. They occur in the High Plains of
West Texas and possibly eastern New llexico.

FALLBROOK: Fine-loamy, mixed, thermic Typic Haploxeralfs. The soils are
gently rolling to very steep and occur on round hills at elevations of 200 to 300
feet, or as high as 3,500 feet on south facing slopes. They formed in material
weathered from granite and closely related granitic rocks. Usually the rock is
deeply weathered. Runoff is medium to very rapid and permeability is moderately
slow. tlean apual precipitation is 300 to 460 IIUI. Average January temperature
is 47' to 50 F. Average July temperature is about 70 F. Average annual
temperature is 60' to 66 F. The freeze-free season is 250 to 320 days. The
soils are used mostly for grazing but a subordinate part is used for irrigated
avocados, citrus, truck crops, and for nonirrigated small grain and hay.
Noncultivated areas are mainly in annual grasses and forbs with considerable
shrubs. The soil occurs in the foothills on the east side of the San Joaquin
Valley in the west part of southern California.

RADLEY: Coarse-silty, mixed, nonacid, mesic Type Udifluvents. The soils are
formed in alluvial deposits consisting mainly of very fine sand and silt.
Flooding by stream overflow ranges from once or twice a year to once in 5 to 10
or more years. Flooding generally occurs during spring runoff or during periods
of high rainfall in the fall. Runoff is medium and permeability is moderate or
moderately rapid. Mean annual precipitation ranges from 710 to 1,400 mm. Mean
annual air temperature is 45' to SOoF. clean annual growing season is 120 to 180
days. The soils are commonly used for hay, pasture, and silage corn. In
Massachusetts and Connecticut, they are used for truck crops, potatoes, and
tobacco. The soils are found in Connecticut, Massachusetts, New Hampshire.
Vermont, Maine, and eastern New York.

RARREY: Fine, montmorillonitic, mesic Typic Argiustolls. The soils occur on
uplands that have slightly concave or convex surfaces. They are formed in loess
usually several feet thick. Slope gradient cosssonly  is 0 to 3 percent but
ranges 0 to 8 percent. Runoff is slow or mediumoand  peTeability is moderately
slow. tiean annual temperature ranges from 52 to 57 F and mean annual
precipitation from 480 to 870 mm. The Thornthwaite index ranges from 32 to 46.
The soils are mostly cultivated; wheat and sorghums are the principal crops.
The soils are found in west-central Kansas.

RAZLETON: Loamy-skeletal, mixed, mesic Typic Dystrochrepts. The soils occur
on nearly level to very steep uplands and are developed in material weathered
from acid gray and brown sandstone. Runoff is medium and permeability is
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moderately rapid to rapid. Slopes are usually convex with gradients from 0 to
80 percent. Annual  precipitat ion is  910 to  1 ,520 sss.
temperature is 47’ to 55’ F.

Average annual
The average a~ual growing season is 110 to 180

days. The soils are used mostly for woodlands of mixed oaks, maple, cherry, and
occasional conifers. The soils are found in Kentucky, Maryland, New Jersey,
Pennsylvania, West Virginia, Virginia, and possibly Ohio.

BOLDReCE  : Fine-silty, mixed, mesic Typic Argiustolls. The soils occur on
uplands with a plain or convex surface and are formed in calcareous lotss.
Slope gradients art commonly 0 to 4 percent and ranged from 0 to 11 percent.
Runoff is slow or medium and permeability is moderate. The mean annual,
temperature ranges from 50’ to 56’ F and the mean annual precipitation ranges
from 460 to 610 mn. Most of the area is cultivated and much is irrigated.
Sorghum and corn are the principal row crops. Wheat is the principal small
grain. The soils are found in south-central Nebraska and north-central Kansas.

KIJMA:  Fine-silty, mixed, q esic Pachic Argiustolls. The soils occur on nearly
level to gently undulating upland flats and drainageways. They are formed in
medium to moderately fine textured, calcartous eolian deposits with an age
discontinuity marked by paleosol. Runoff is slow to medium and permeability is
moderate to slow. At the type location, the mean annual precipitation is about
4 3 0  mm, with peak periods in the spring and early syer. Mean  a n n u a l
temperature is 50 F . The mean summer  temperature is 72 F. The soils are u.sed
for grazing and for dry and irrigated cropland. They are found in eastern
Colorado and western Kansas.

MANOR : Coarse-loamy, micactous, mtsic Typic Dystrochrepts. The soils occur
on strongly dissected uplands in the northern Piedmont Plateau with slopes
ranging from 0 to 60 percent. They are formed in residnum (saprolitt) from
highly micaceous acid crystalline rocks, most commonly rather soft mica schists.
Runoff is medium to rapid and permeability is moderate. The soils are used for
general crops, orchards, and pastures. Large areas are in nonfarm  uses.
Cutover and second growth areas have some shortleaf pine and Virginis  pint. The
soils art found in Pennsylvania, Delaware, Maryland, the District of Columbia,
Virginia, and North Carolina.

KATAPEAKE: Fine-loamy, mixed, mesic Typic Hapludults. The soils occur on
uplands in the northern part of the Atlantic Coastal Plain. The slope gradient
colrmonly  is 1 to 10 percent but ranges 0 to 30 percent. The soils are formed in
a silty mantle overlying sandy, unconsolidated marine sediments. Runoff is
megium and permeability is moderate. The mean annual temperature is 45’ to
55 F and the mean annual precipitation is about 1,000 mm. The soils are used
for general crops, truck crops, orchards, and pastures. Cutover and second
growth woodlands have some loblolly pine, Virginia pine, or shortleaf pint. The
soils are found on the Coastal Plain of New Jersey, Delaware, Maryland, and
Pennsylvania.

RRINEBECK: Fine, illitic, q tsic Atric Ochraqualfs. The soils occur on
glacial lake plains and have slope gradients from 0 to 15 percent. They are
formed in glaciolacustrint deposits high in clay. Surface runoff is slow and
permeability is s&o,. Annual precipitation is 760 to 1,140 lam.  Average annual
temperature is 46 to 52’ F and the growing season ranges from 120 to 160 days.
Much  of the area has been cleared and artifically  drained and is used for bay,
pasture, small grains, and corn. A significant acreage is idle and reverting to
woodland. The soils art found on the Erie and Ontario Lake Plains; the Hudson,
Hohawk,  and St. Lawrence Valleys; and the Allegheny Plateau of New York.
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SHARPSBURG:  Fine, montmorillonitic, mesic Typic Argiudolla. The soils occur
on convex ridgetops, upland divides, and convex side alopes and on high benches.
mically, they occur 0x1 narrow ridgetops having elopes of 2 to 9 percent. The
full range of slopes is from 0 to 18 percent. They have formed in 6 to 14 feet
of loess that contains less than 5 percent sand. Surface runoff is medium to
ragid and permeability is moderately slow. Uebn annual temperature is 47’ to
58 F bnd mean annual precipitation is 710 to 810 PP. The soils are used for
COIlI, soybeans, small grain, and hay. They are found in southwestern Iowa,
northwestern Missouri, northeasternKansas, and southeastern Nebraska.

VKRGKNNES: Very-fine, illitic, q esic Glossaquic Hapludslfs.  The soils occur
in glaciolacustrine and tsturine deposits of cblcartous clays. Slopes are long,
commonly 2 to 6 percent but range up to 50 percent. Runoff is mediy to ragid
and permeability is very slow. The mean annual air temperature is 44 to 52 F.
Mean annual  precipitation is 810 to 910 mm and the mean growing season is 140 to
165 days. Snow covers the ground 2 to 4 months. The aoils are used for hay,
pasture, and to a lesser extent, for silsge corn and apple orchards. The soils
are found in northwestern Vermont end northernNew York bordering Lake Champlain
and in the upper St. Lawrence River Valley.

WINOOSKI : Coarse-silty, mixed, nonacid,  me-sic Aquic Udifluvents. The s o i l s
occur on nearly level flood plains and are formed in recent alluvial deposits of
very fine sand and silt. Slope gradients bre 0 to 3 percent. Flooding ranges
from once or twice a year to once in 5 to 10 or more years. Stream overflow
generally occurs during late winter or spring and during periods of high
ra in fa l l . Permeability is moderate or moderately rapid. tlebn annual
precipitation ranges from 1,020 to 1,270 ran and mean annual air temperature from
45’ to 52’ F. Mean annual growing season is 120 to 200 days. The soils are used
mainly for hay, silage, corn, and pasture, and to some extent for truck crops,
potatoes, and tobacco. The soils occur in Maine, New Hampshire, Vermont,
Massachusetts, Connecticut, and eastern New York.
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*rem  1, Erplsnatian  A

*tern  2: Explanation  A

ItArn 3: Explanation  A



us. 1-33  war EPI, 33-200 km:  i-s, 200-1500 IIFa: Ds, 1500 kR rctmt‘cn  to 0.8 timea  1500 ItPa
r&_.nticm. Shift iron silt kam to very gravelly sand  at 1 0 0  cm intanpts  capillaq am-
timity leadirq to later rlrtim M-100 OTT. Osd *inare t&d* in State of Qhxk Islad
srfeya.sguide todeparture  in precipitation transverageyem hdrydustyaars.
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The front side of the water  information record pertains to soil series. The backside
and additional pages would pertain to combinations of mapping concepts sod specific
uses of there mapping concepts.

Item 1. Haroey  is a deep locrs derived soil occurring in the eastern Part of vestero
K. Three and  one-half million acres have been correlated as being in Harney  map
units.

Item 2. This is a computer generated water  balance diagram using long-ten mothly
averages for a weather station central to tbe occurrence  of the Haney  series. John
Thompson developed the software. The evapotranspirntion is by the Tborothwaite  Uethod.
The Available water  Capacity (AWC) is from the SOILS-5 form.

a. This table uses monthly average l vrpotranspiration and precipitation for tbe
same weather station to which Item 2 applies. The model tests the computed water
regime of the naisture @ntrol Section (KS) against seven taranomic  criteria. The
model assume8  that half of the monthly precipitation occurs as a single storm and all
of this water enters the Hoistwe Control Section. The other half of the wothly
precipitation occurs a8 light storms which do not directly affect the Moisture  Control
Section. They do, however, satisfy evapotraospiratian  demand. Kind of plants and
runoff are not considered.

Item 4. The upper set of entries are water  related data for a pedoo  that represents
mrney  series. Principal emphasis is on the set of volumetric water contents at
auctions which are also limits for the water state classes to be discussed in Item 8.
Note that 1 kPa : .Ol bar. Usually 33 and 1,500 kPa  retention are available and the 1
and 200 kPa  retentiao  values would be estimated. The estimates for 1 sod for 10 kPa
were made by filling a portion of the calculated air-filled porosity at 33 kPa retention
witn water  and then adding this water  to the volume of water measured at 33 kPa.  We
would, in the future, shift to statistical based estimates that involve texture as well
as air-filled porosity.

The lover set of data are for the depth intervals used in Item 8 to characterize the
pattern of water states. Values in the lower table establish the range in volumetric
water contat far the water state classes of Item 8.
defined as between 200 and 1,500 kPa. For the O-25

For example, Fight?y Mist is
cm zone, the va umetrx water

corant  for this class is 25-17  percent.

E. This is explanatory information for the other items an the page

Item 6. This gives the mapping concept and the use of this mapping concept to which
?LZiiformatioo  in Items 7-9 applies. About 1.5 million acres have been correlated
under the map wit name stipulated here. IO Item 9, the soil use through the year is
documented in sufficient detail that the Curve Number can he calculated.

The compilers include an SCS hydraulic engineer. Connncnly  a resource conservationist
or someone in another agronomically  related position would be present. Agronomic
knowledge is needed to define and describe the soil use.
for evaluation of the Curve Number (Item 8, part B).

Hydrology input is advantageous

s. Part A gives the depth to the base of common  roots and to the base of few
roots (the depth of rooting). The depth listed is the maximum for the year.

Part B gives the amounts of water io centimeters between stipulated suction values from
the soil surface to the rooting depths given in part A. The data in Item 4 arc used
for the computations. Tbe values relate a laboratory water  retention determination and
a specific  use  as this determines a rooting depth. For aoouals  and perennials adapted
to more moist soils, the laboratory water  retention values for the zone of few roots
arc reduced. The reduction is determined by the suction range, the strength of the
soil as this pertains to root growth resistance, and texture.
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Part C ie vbere information an near-=urf=cc wter moveurat  is recorded. For tbe exuple,
hc furrow  irrigation  i=t=be  rate ia shorn. The inforution  ir not related to time
durinS tlw ye.r. It would be the intent i= the future t= expdad this Item to pive
wntbly entries if such information is wailable.

Item 0, P=rt A. Tbir  pives the month-by-mo=tb  pattern of water states for st=nd=rd
aeptb  ponel  ov=r l 12-lu)ntb  period beginninp  uitb planting of vinccr  wheat  in S=pt=mb=r.
To fol lw i= an explanation of the classes.

Suction Range

Co=rse-~oamy

SW1 S=ndy
‘ 2 I qsd

Bulk Cen=ity
( 1.55  “S,&l, Y

Other

o&f II a 1,500 a 1,500 > 1,500
- sligtly  gy DS l,SOO-10,000 l,SOo-10,000 1,50+10,000

Y=w D_rp DV ‘> 10,000 a 10,000 >lO,OOO

l-l.500

g,
200-1.500

“Apply  fuily particle si*e criteria to < 2 ma only .

VIf particle density dep=rta  =ppreciably  fror 2.65 IQ/m’,  we bulk density l ubicb

total porosity i= 42 percent.
gAwuu t.ha rater retention l t 10,000 kPa is SO percent of that at 1,500 LPI.
d/- Sail uterial  ia ==tiated at tbe first appear=rxe  of free  water .  The wt=ri:l  is

u s u a l l y  not saturated  at initi=l  s=ti=tion.

Asclipnunt of the wter state p=ttero requires consideration of the fallow period.
durinp the s-r prior to plsntinp  and the decrease in the l vapotranspirrtion of the
winter vbeat as it rercbet  maturity after about June 1. Both would  suggest = ~lfe
mist =oil than tbe cliute  mipbt  indicate. The roorinp depths from Iten 1 are used in
r==et=i=;  the pattern of wat*r  states. The precipitation and l vapotranspir=tion infor-
mation in Item 3 is useful in establishing the pattern of water rt=ter for average
y=.n . For ccmpariron  of wet =od dry y==rs with rverrge  years, the table8 in published
l oil surveys  tb=t Sive wothly precipitation valuer for average years =od for both wet
=nd dry ye.r= =I= very useful.

The  w=t=r state patterns  =r= for the are= between terrace basins. Field studier indicate
tlut deep percolation occurs in the ternce  basins. Presumably, tbe p=ttern of water
=t=tea  in lower depths would be care moist  for the terrace basins. The p=tt=rn  of
water mtates presented here uy DOL be appropriate for conc=rns  involving deep wvement
of cbeaic=ls. For thin, the pattern  within the terr=c=  basins may be the q =re relevant.

Itco S, Part B. This piver  monthly Curve Numbers. The Curve Number specifies a relr-
tlonsbip between daily runoff and daily precipitation. Tbe Curve Number depends =n the
kind of cultural practice, the vegetative cover, and the antecedeor water state. The
inforwtion  in Iten 9 for Itu 6 is used LO establish the cultural  practice =od  the
veSet=tive cover Moth by month. and tbc =ntecedent water stat= is dctenioed  from.
p.rt  A of Item  a. Standard SCS)guid=iiner  are lirgely cmpioyed.  D~p=rrures  from these
atand=rd  guidelines are made to introduce the influence of near-surface frozen condition=,
define tbc antecedent  water condition in terms of the water state cl=sser used herein,
l nd penit ser=onal chanpc in water table depth to determine the Hydrologic Croup.

0

0
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coMpARIsON  OF HAFZNEY AND KUM?b Mc)IsTvRE RBXMES

ByITEM3:

Prcbability dry zams/all parts misture control section-

s  5 5 %
100%

ByITEN8:

Record for Km given. A "d" in the rm beneath indicates that
Kma drier than Hamey.

Explanation: Kma use involves fallow for 14 mnths prior to wheat
planting. Haney's use involves 12 imnths fallow before
planting. The Kum map unit has O-l percent slope; the
Harney, 1-3 percent.

-
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Kyle : Ustertic Camborthid, very-fine.
Range, Fair condition

Derivative Quantities from field water state information and laboratory

determinations of bulk density and water retention. z!/

APR-JUNE REST OF YEAR

water 25-20 (20

Dbi 1.48 - 1.60 1.60 - 1.87
Dbil 1.41 - 1.44 1.44 - 1.52
COLEi 0.026 - .053 .053 - .llO
CSPi 5 - 9 9 - 17
CV 0.63 - 0.58 0.58 - 0.30

Water = Weight percent
Dbi = Bulk density &ntermediate water content exclusive of shrinkage from

33 kPa water retention. g/cc
Dbil = Bulk density @x%mediate water content inclusive of shrinkage from

33 kPa water retention. g/cc
COLEi = Coefficient Linear Extensibility from 33 kPa retention to intermediate

water content.
CSPi = Crack space Percent from 33 kPa retention to intermediate water content.
CV = Volumetric heat capacity. Use Dbil. Assume 0.20 for dry solids.

cal/g/deg.

5' Pedon S79SD-071-l. In fine family, not very fine.
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COMPARISON OF THREE ESTIMATES OF PATTERN OF WATER STATES

Sharpsburg silty clay loam, 2-5 percent slopes.
Second year corn; over 20 percent residue.

Sautter's evaluation given.

j:;: - Three estimations differ by one class or more.

BLANK - Three estimations the same.

NOTE: With very few exceptions, the range for the three evaluations
is two classes.
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A 0 c 0 E P c H I J 1[ ‘

--
Depth water Retention

1 10 33 2"O 1500 lb Hydraulic Conductivity B"lk Volume EC
1500 SaWrated 5 km Density >Z nun

<____________~pa____________->

cm <__________"ol. pc~____------, <________cm,day________> s/cc Pet mhos/nn

o-12 46 38 36 29
12-20 45 40 36
20-4, 51 47 44

;;

47-56 48 47 45 38
66-91 45 44 40 36
91-150 45 44 40 37

O-20 47 40 38
20-50 51 47 44 ::
50-100 46 45100-150 45 44 g :;

150-200 45 44 40 37

Iten 1: Explanation k

Item 2: Explanation A

Item 3: Explanation A

::
18
16

1.06
1.18
1.38
1.32
1.39
1.39

ii
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PATTERN OF WATER STATES

Vergennes clay 2-6 percent slopes
corn year of a corn-legume rotation

BLANK Slightly Moist, Dry

Vergennes soiib are classified very-fine, illitic, mesic
Glossaquic Hapludalfs.

l _

0
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1 10 31 200 1500 lo- HYdr*“l‘C Conductivity B”lk “01umO EC
1500 saL”r*td 5 km Dsns‘ty >I m

<____________~P~__________.-_)

*WC  calculaled  to 100 cm.

1.2,
1.14
1.16
1.16
1.2‘
1.40
1.49
1.51
1.43
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NATIONAL TECHNICAL WORK PLANNING CONFERENCE
O F

COMMITTEE 5:

I. COMMITTEE
Dr. L. P.
Dr. F. P.
Mr. C. M.
Dr. n. L.
Dr. E. M.

THE NATIONAL COOPERATIVE SOIL SURVEY

COiJFID%NCE  LIMITS FOR SOIL SURVEY 1lJFORMATION

MEMBERS:
Wilding - Co-Chairman
Miller - Co-Chairman
Thompson
Harris
Rutledge

II. INTRODUCTION
At the 1979 National Technical Work PlanninA Conference

(NTWPC) of the National Cooperative Soil Survey (NCSS), this
committee set out to deal with both short-range and
long-range objectives. The short-range objectives were to
develop narrative material that could be incorporated into
soil survey reports to better communicate the (a) objectives
of the soil survey, (b) how the soil survey was made, (c) its
applicability and limitations, (d) relative magnitude of soil
property variability in a landscape unit, (e) example
probability statements of confidence limits, (f) generalized
aspects of soil water movement, and (g) schematics of
soil-geology-hydrology relationships. An additional charge
was to develop methods to coordinate cooperative planning
efforts to obtain crop yield and climatic data by major soils
prior to and during the soil survey of an area.

The long-range plans were to address the following
items: (a) develop alternative procedures to assess
taxonomic and interpretive confidence limits map units, (b)
to encourage Regional Committees and NCSS cooperators to
continue testing alternative approaches to quantify soil
survey information and procedures, and (c) to program
redirection of NCSS emphasis and efforts toward greater
quantification of map unit composition as interlinked with
soil performance interpretations.

During the 1981 NTWPC of the NCSS a report was submitted
summarizing activities of the short-range charges. The
committee developed a narrative statement entitled "About
this Soil Survey," which addressed items a, b, and c of the
short-range charges. It also submitted model narrative
statements on expressing confidence limits of map unit
composition and various formats to communicate confidence
limits (item d). In Appendices of the 1981 report,
schematics and narratives illustrating hydrological water
movement in soils and soil-geology-hydrology relationships
were provided (items f and g). No report was made of
long-range activities because this aspect was not yet
addressed.
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III. COMMITTEE SHORT-RANGE ACCOMPLISHMENT AND
RECOMMENDATIONS

A. ACCOMPLISHMENTS
1. After the 1981 NTWPC, narrative statements

"About This Sol1 Survey" and model statements on
"Confidence Limits for Map Units" were submitted
by Committee 5 to the Director of Soil Survey
for field review and subsequent implementation.
Field review of the document was completed by
8/l/81 with a draft of the prewritten section
entitled "How This Survey Was Made" prepared
from review comments and distributed for further
review and testing. This was completed by
6/7/82. Attached (Appendix A) is a copy of this
document. While the new section addresses many
of the items proposed by the Committee 5 report
and is a distinct improvement over older
sections published in pre-1981 soil surveys, it
was considered by the leadership of this
committee a disappointment in being too general,
dulling some of the sharp points made in the
Committee 5 report, and in not addressing
confidence limits of soil surveys. Committee 5
considers this a major deficiency of the current
draft on "How This Survey Was Made." Spatial
variability of soils is the norm and relative
magnitudes of variability  in map units should be
communicated to users. This matter is
considered further under RECOMMENDATIONS (III
Rl).

2. A second document drafted in response to the
Committee 5 Short-Range Report is a section
"Soil Survey Procedures" that will be placed in
the National Soils Handbook (Appendix D).
Optionally, this section may also be
incorporated into soil survey reports following
"How This Survey Was Made" to further expand and
amplify the latter.

H. RECOMMENDATIONS
1. A section entitled "Variability in Soil

Propertles" should be added to soil survey
reports similar to the draft attached (Appendix
C). This would specifically address a matter
currently not adequately handled in a
straight-forward manner in soil survey reports.
The intent of this statement would be to inform
users of soil survey reports of probable
relative magnitudes of soil properties, ranges
in their CV's, and the probable decrease in
confidence limits of soil properties with
increasing depth In a soil.
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2. A generalized section on saturated water
movement in soils should be drafted and included
in soil survey reports to communicate to users
of soil surveys generalized concepts and
schematics of vertical and lateral water
movement, influence of pore size and planar
voids on saturated water movement, the impact of
restrictive zones on vertical water movement,
surface runoff, interflow, seeps, and
topographic influences.

3. Formulation of methods and procedures to obtain
crop yield data for named soils within survey
areas should be transferred to another
committee. It does not fit with either the
short-range or long-range objectives of the
committee on confidence limits of soil surveys.

IV. LONG-RAPJGH ACTIVITIKS AND RECOMMEt~t~ATIONS
A. ACTIVITIES

Committee 5 has been largely inactive since our last
report in 1981. It has focused on the pending
disposition of narrative material developed for
incorporation into soil survey reports, work of
Regional Committees on this topic, and evaluation of
long-range objectives. The committee leadership has
lost some of its enthusiasm because of changing
professional roles, the questionable need for
development of alternative procedures for taxonomic
and interpretive purity of map units, and the
disposition of narrative statements previously
addressed (under Section III).
Committee 5 has encouraged active participation of
Regional Committees to evaluate confidence limits of
soil surveys; both the Northeastern and Southern
regions have been active in such endeavors. A
general consensus of these committees is that no
single method of sampling, statistical analyses, nor
presentation of data formats and results is
applicable to all survey situations. Methodology
depends on goals and objectives of the survey and
purpose.
Several specific reports have been published (or are
in press) that are pertinent to the long-range goal
of developing alternative procedures to access
taxonomic and interpretive purity of map units. For
example, the following reports address this topic:
1. Cline, Richard G. (1981). Use of Probability

of Occurrence in Evaluatlny Map Units. soil,
Air and Water NOTES 81-Z. USDA, Forest Service,
Northern Region, Nissoula, Montana 59807.
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2.

3.

4.

Arnold, Richard W. (19Sl). Binomial Confidence
Limits as Estimators of Classification Accuracy.
Agronomy Mimeo 81-7, Dept. of Agronomy, Cornell
Univ., Ithaca, N.Y.
Forbes, T., D. Rossiter and A. Van Warnbeckc.
Soil Management Support Services (SMSS)
Monograph #4, Soil Conservation Service, USDA,
Agronomy Department, New York State College of
Agric. and Life Sciences, Cornell Univ.
Wilding, L. P. and L. R. Drees (1983). Soil
xariability: A Pedologists Viewpoint. Chapter

In: L. P. Wilding, N. E. Smeck and G. F.
Hill (eds.). Pedogenesis and Soil Taxonomy. I:
Concepts and Interactions. Elsevier Publishing
Co. (In Press).

V. LONG-RANGE AND GENERAL RECOMMENDATIONS
A.

1~ .

C.

D.

He-evaluate the need to establish or develop
alternative procedures to access taxonomic and
interpretive purity of mapping units. bhCh
procedure is likely to be specific to the objective
and goals of the survey area in question. The
materials and reports cited in section IV-A are
general enough to provide general guidelines for
this purpose.
Continue to encourage Regional Committees and NCSS
cooperators to test alternative approaches to
quantify soil survey procedures.
Continue to focus NCSS efforts to quantify map unit
composition interlinked with soil performance
interpretations.
Continue the committee to pursue short-rarlge and
long-range charges but with change in leadership and
membership composition.
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APlFMIXA

l $104How This Survey Was Made

$IOlThis survey ES made to provide information about the soils in the survey

area. The infor;natlon includes a description of the soils and their location

a discussion of the sul.tability,  limitations, and management  of the SoiLa for

specified uses. Soil scientists observed the steepness, len&h, and shape of

slopes; the general pattern of draindpe; the kinds of crops and native plants

growj.rg on the soils; and the kinds of bedrock. lhey dug many holes to study

and

the

soil profile, which is the sequence of natural layers, or horizons, in a soil.

The profile extends fran the surface down into the unconsolidated material in

which the soil fonnned. 'Ihe uncotxolidated  material is devoid of roots and other

livltc; o~anisms and has not been changed by other biologic activity.

$IOllhe soils j.n tile survey area occur in an orderly pattern that is related to

the geolo&g, the landfonns,  relief, climate, and the natural vegetation of the

area. &ch kind of soil is assoclatol with a particular Mn~l of latisca&? or

with a segment of the landscape. by observing the soils in the survey area and

re1atir-g their position to specific sq+nents of the landscape, a soil scientist

develops a concept, or model, of how the soils were formed. PUS, durirs

mappirg, this model enables the soil scientist to predict with considerable

accuracy the kird of soil at a specific location on the landscape.

$IOlCcmrax~ly, individuals soils on the landscape r;ieEe into one another as their

characteristics gradually charge. 3'0 construct an accurate soil map, however,
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soil scientists must determine the boundaries between the soils. lhey can

observe only a limited number of soil profiles. Nevertheless, these

observations, supplemented by an understandl~ of the soil-landscape

relationship, are sufficient to verify predictlons  of the kinds of soil in an

area ti to determine the bmdaries.

$IOlSoil scientists reconled the characteristics of the soil profiles that they

studicd. They noted soil color, texture, size and shape of soil aggregates, kind

arrl amount of rock fragments, distribution of plant roots, acidity, and other

features that enable than to identify soils. After describing: the soils in the

survey area and detenninitg  their properties, the soil scientists assigned the

soils to taxonaclic  classes (units). ‘i’axonanic  classes are concepts. %Cil

taxononic class has a set of soil characteristics with precisely defined limits.

The classes are used as a basis for ccmparlson  to classify soils systematically.

lhe systan of taxoncmic  classification used in the United States is based mainly

on the kind and character of soil ~ropzrties and the arrangenent  of horizons

within the profile. After the soil scientists classified and named the soils in

the survey area, they canpared  the individual soils with similar soils in the

s:%ne tauonanic  class in other areas so that they could confinn data arrzl  assemble

additional data based on experience and research.

$IOlW?-tile a soil survey is in progress, samples of some of the soils in the area

~generall~y  are collected for laboratory analyses and for engineering tests. sol,1

scientists interpreted the data frcm these analyses and tests as well as the

field-observed characteristics and the soil properties in terms  of expected

behavior of the soils under different uses. Interpretations for all of the soils

were field tested through observation of the soils in different uses under

-

0
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different level~s  of management. Scme interpretations are modified to fit local

conditions, and new interpretations sanetimes  are developed to meet local needs.

0 Data were assembled fran other sources, such as research information,  prcxiuct:ion

records, and field experience of specialists. For example, data on crop yields

under defined levels of management were assembled fran farm records and franl

field or plot experiments on the same kinds of soil.

$IOlPredictione  about soil behavior are based not only on soil properties but

also on such variables as climate and biological activity. Soil conditi.ons are

predictable over 10% periods of time, but they are not pr&ictable  frcm year to

year. Fbr example, soil scientists can state with a fairly hi& degree of

probability that a given soil will have a hi.!& water table within certain deptns

in most years, but they cannot assure that a high water table will always be at

a specific level in the soil on a specific date.

$IOlAfter soil scientists located and identified the significant natural bodies

of soil in the survey area, they drew the boundaries of these bodies on aerial

photographs and identified each as a speclf’ic map unit. Aerial photographs show

trees, buildirgs,  fields, roads, an-3 rivers, all of tiich help in locat@

boundaries accurately.
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$105&p Unit Canposition

$IOlA map unit delineation on a soil rxip represents an area

major kind of soil or an area dominated  by several kinds of

doninatti by one

SOil. A mp unit is 0

identified and named according to the taxonallic  classification of’ the daninant

soil or soils. Within a taxonailic  class there are precisely definti limits for

the properties of the soils. ti the landscape, however, the soils are natural

objects. In cannon with other natural objects, they have a characteristic

variability in their properties. Thus, the range of some observed properties ma;

extend beyond the limits defined for a taxonanic class. Areas of soils of a

single taxonanic class rarely, if ever, can be mapped  without including  areas 01

soils of other taxonanic classes. Consequently, every map unit is made up of the

soil or soils for which it is naned  and sane soils that below to other taxonanii:

classes. These l.atter  soils are called inclusions or included soils.

$IOlMost inclusions have properties an3 behavioral mtterns similar to those  of

the daninant soil. or soils in the map unit, arxi thus they do not affect use ani

Inanap;ement  . !Ihese are called noncontrastiw  (similar) inclusions. They may or

may not be mentioned in the map unit descriptions. Other inclusions, however,

have properties and behavior divergent enough to affect use or require different

maneement. These  are contrastily, (dissimilar) inclusions. ‘Ihey generally

occupy small areas afti cannot he shown  separately on the soil maps because of the

scale used in napping. ‘Ihe inclusions of contrastim soils are mentioned in the

msp unit descriptions. A few inclusions may not have been observed, and

consequently are not mentioned in the descriptions, especially where the soil

pattern WaS SO ccmplex that it was impractical to make enough observations to

identify all of the kinds of soils on the landscape.
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$IirlThe  presence of inclusions in a map unit in no way diminishes the usefulness

or accuracy of the soil data. The objective of soil mappiw  is not to delineate

pure taxonunic  classes of soils but ratter to separate the landscape i,ntn

segnents  that have similar use and management requirements. ‘file delineation of

such landscape segments on the map provides sufficient information for the

develop:lent  of resource plans, but onsite investigation is needed to plan for

intensive uses in small areas.

$IOl’l?le section, “Survey Procakwes,” explains specific procedures used to make

this survey. (Optional in publishal  soil surveys.)
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APPENDIX R

(xl Formation of  the soils .

a Survey  procedures . This  sect ion  is  opt ional  at
the  d iscret ion  o f  the  State  So i ls  Staf f . The purpose of this
section is  to describe and document the specif ic  procedures
used to make the sol1 survey. Authors are encouraged to
inc lude  th is  sect ion , especially i f  a survey has been ;nade at
two levels of  refinement or i f  transect data are available.
See Exhibit 603.l(a)(2)(xi) for an example of some of the
kj~nds of information that can be written about. Transect
data in narrative or tabular formats and statistical
reliabil ity statements may be published in this section.

(xii . )  References and footnotes.
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NSH PART II

Survey procedures.  (Optional in published surveys.  The
following is an example of some of the kinds of information
that can be written about in this section.)

The general procedures followed in making this survey are
described in the National Soils Handbook of the Soil
Conservation Service. The Soil Survey of Alpha Survey Area
(l), published in 1928, and the Geology of Southwestern
Betaland (2) were among the references used.

Before the actual fieldwork began, preliminary boundaries of
slopes and landforms were plotted stereoscopically on
quad-centered aerial photographs flown In 1976 at a scale of
1:80,000 and enlarged to a scal~e  of 1:24,000. USGS
topographic maps at a scale of 1:24,000 and photographs were
studied to relate land and image features. An aerial
reconnaissance was then made by helicopter or fixed-wing
aircraf t  pr ior  to  traversin,:  t h e  s u r f a c e .

Traverses were made on foot in Gamma Valley. In the rest of
the survey area, they were made by truck and trail bike on
the existing network of  roads and trails. Where there were
no roads or trails , traverses were made on foot. In the
Alpha Lake Preserve, which was inaccessible by foot, they
were made by helicopter. Because of limited landing areas,
however, in some places in the preserve complete traverses
were not possible.

Most of the traverses were made at intervals of about
one-fourth mile. Traverses at closer intervals were made in
areas of high variability and in Gamma Valley. Some areas of
high variability are in the Delta-Zeta-Roe Association and in
the Roe-Delta Association.

Soil examinations along the traverses were made 100 to 800
yards apart, depending on the landscape and soil pattern (4).
Observations of such items as landforms, trees olown down,
vegetation,  roadbanks, and animal burrows were made
continuously without regard to spacing. Soil boundaries were
determined on the basis of  soil  examinations,  observations,
and photo interpretation. The soil material was examined
with the aid of a hand auger or a spade to a depth of about 6
fge;Le;r  to bedrock if the bedrock was at a depth of less than

. The pedons described as typical were observed and
studied in pits that were dug with a backhoe.
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Three delineations of each map unit were chosen to be
representative of the map unit and were transected to
determine the composition of the map unit and to record the
kind of  vegetation. The point-intercept method of
t r a n s e c t i n g  (3) was used in open areas. A random transect
m e t h o d  (5) was used in forested areas and in areas of limited
a c c e s s i b i l i t y .

Samples for chemical and physical analyses were taken from
the site of  the typical  pedon of  the major soils  In the
survey area. The analyses were made  by the llational Soil
Survey Laboratory, Lincoln, Nebraska. The results of the
analyses are stored in a computerized data file at the
laboratory . The results and the laboratory procedures can be
obtained by request from the laboratory.
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NSH PART II

After completion of the soil mapping on quad-centered aerial
photographs, map unit delineations were transferred by hand
to orthophotographs at a scal~e of 1:24,000. Surface dralnage
was mapped in the field. Cultural features were transferred
from U.S. Geologlcal Survey 7 l/2-minute topographic maps and
were recorded from visual observations.

References. (References are to be shown in the reference
section only.)

(1) For illustration only

(2) For illustration only

(3) Johnson, William M. 1961. Transect methods for
determination of cornposltlon  of soil mapping units.
Soil Surv. Tech. Notes. Soil Conserv. Serv., iJ.S.
Dep. Agric., pp. Y-11, illus.

(4) Miller, Fred P., D. E. McCormack, and J. H. Talbot.
1979. Soil surveys: Review of data collection
methodologies, confidence limits, and uses. Natl.
Acad. Sci., Transp. Res. Board, Transp. Res. Rec.
733, pp. 57-65, illus.

(5) Steers, C. A. and R. F. Hajek. 1979. Determination
of map unit composition by a random selection of
transects. Soil Sci. Sot. Am. J., vol. 43, no. 1,
pp. 156-160.
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APPENDIX C

Soi l  Property  Variabi l i ty

The sc ient i f i c  bas is  o f  a  so i l survey is that soils and
their location on the landscape are predictable to an
experienced soil scientist who has a knowledge of the
geo logy ,  c l imate , and landform  patterns of the area. The
soil  scientist  is  not able to observe or sample the soil  at
every point on the landscape. Only enough observations are
made during mapping to determine the dominant soil landscape
relationships and confirm predictions of  soil  models
established from these relationships. Thus, individual. areas
of named soils bounded by lines (mapping unit delineations)
are derived, to a great extent, from inferences gained from a
small sampling of the landscape. This is  possible because
soil  properties change systematically with landscape
p o s i t i o n ; v is ib le  changes  in  vegetat ion ,  sur face  co lor ,
drainage pattern and slope permit a soil  scientist to locally
extrapolate , with confidence , so i l  property - landscape
relationships to areas yet unmapped.

One of the common properties of soils as a natural
landscape  body is  var iabi l i ty . The natural scatter and range
of values between soil  properties varies systematically,  as
observed above, but also some variability occurs in an
undefined ( random) manner, Soil  scientists are aware of  this
natural  scatter  or  var iabi l i ty  in  so i l  propert ies . They make
every attempt to design mapping units and map soils that
restr ic t  property  var iabi l i ty  to  l imits  that  permit
meaningful interpretations of soil use, management, and
behavior. I n  s p i t e  o f  t h i s  e f f o r t , so i l  propert ies  are  not
homogeneous within mapped soil areas. They often have ranges
that exceed the dominant soil conditions of the area because
of inclusions of  other soils  in the mapped area. Sources
responsible for such property variabil ity and those
properties expected to be most variable are discussed below.

The magnitude of soil property variability depends on
the nature of  geologic parent materials,  the intensity of
soil  weathering and leaching processes,  topographic position,
soil  water movement,  degree of  erosion,  and biological
f a c t o r s . It also depends OIL the properties under
cons iderat ion . In general, igneous and folded-metamorphic
bedrock and water-laid sedimentary deposits are most variable
while loess, eolian sands, and glacial  ti l l  deposits are most
uniform. Nearly level broad uplands and terraces are more
uniform than narrow sloping summits, shoulders, and side
s lope  pos i t ions that are subject to surface water runoff ,
eros ion , and differential  sediment transport. Likewise,
depress ions ,  foot  s lopes ,  fans ,  de l tas ,  and f lood  p la ins
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are l ikely to be highly variable over short distances because
of differential sediment transport .  and  depos i t ion . Areas
subject to high physical and biological disturbance,  such as
frost heaving,  slump, landslides,  surface mining,  tree-throw,
and crayfish,  ant,  termite,  worm, and rodent activities,  are
likely to have marked changes in soil  properties aver short
d is tances . Development of subsurface physical and chemical
pans or restrictive layers and depth to bedrock may also vary
over short distances as a consequence of  dif ferential
intensity of  soil  weathering processes acting on variable
parent materials.

Coefficient of  variation is a measure of  the relative
magnitude  o f  s o i l  p r o p e r t y  v a r i a b i l i t y . It  represents the
degree of dispersion of property values about the mean value.
Coefficients of  variation of  15 to 25 percent are generally
cons idered  re lat ive ly  low. However, values exceeding 35 to
40 percent and especially those of 100 percent or more are
high and Indicate  extreme so i l  property  var iabi l i ty .  In
areas of  soil  disturbance from surface mining,  soil
properties such as sulfur content,  soluble salts,  and pH m a y
have  CV’s of  several hundred percent within local  areas.
High coeff icients of  variation decrease the confidence with
which  so i l  sc ient is ts may accurately predict the range of
soil  properties within a given area.

Properties that reflect  the water status of  soils  such
as soil moisture retention, rate of water movement,
i n f i l t r a t i o n , so luble  sa l t  content , organic matter content,
f ine clay content,  depth of  carbonate leaching,  depth of
mott l ing , and solum thickness are most variable and will
likely have CV’s greater than 35 percent up to 100 percent. or
more within natural. landscape units. In contrast; ,  soi l
properties such as dominant.  soi l  color,  pH, texture (total
s a n d ,  s i l t , and clay content) , calcium carbonate content,
mineralogy, cation exchange capacity,  and soil  structure are
less variable and will  l ikely have CV’s between 15 and 35
percent within map units.

Soil  property variability may increase with depth; soil
scientists make few observations below 2 meters. As a
general  ru le , the confidence in predicting soil  property
variabil ity from soil  survey mapping procedures decreases
with depth. This is because soil scientists make more
observations near the surface, and subsurface variability may
not  be  ev ident  f rom sur f i c ia l  express ion  o f  so i l  co lor ,
topography, vegetation, and other landform  conditions.
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Estimating the ease of soils to compaction
from soil survey data base

S. C. Gupta and II. E. L a r s o n

a. To describe the compression behavior of soils in the
temperate and tropical  regions.

Confined compression tests were run on several soils
from the United States, Brazil,  Venezuela,  Nigeria,  Israel ,
Sweden, Morocco, and India. From the compression test data,
ease of  soils  to compaction either due to applied load or
change In moisture content Is estimated. The parameters that
describe the ease of  compaction are (i) the slope of bulk
density vs. log of  the applied stress (compression index,  C)
and ( i i )  the slope of bulk density at 1 kg cm-2 applied
stress  vs . degree of  water saturation (AT). Compression test
data show that C and + are dependent on the clay and organic
matter content of  the soil . The compression parameters can
be separated into two groups, depending on the type of clay.
Other parameters estimated (from the compression test data)
are the bulk density at 1 kg cm-2 applied stress (~1) and the
stress above which soil aggregates shear and lose their
i n i t i a l  i d e n t i t y .

b. To predict compression behavior of soils from particle-
size distribution and organic matter content.

The sol1 survey data base generally contains the
detai led  part ic le -s ize  d istr ibut ion  and the  est imated
percentage of organic matter content. This is  also the
information needed in the packing model to estimate the
minimum, random, and maximum bulk densities of soils. The
ratio of maximum  to random densities is  an index that could
be used to describe the susceptibil ity of  soil  to compaction.
Tests are being made to define the relationships between
compression parameters (C, AT) and the packing index. These
re lat ionships  wi l l  be  useful  In  de l ineat ing  so i ls  according
to their susceptibil ity to compression for a given set of
l o c a l  c o n d i t i o n s ,  i . e . , (a) the size of farm machinery and
(b) the  c l imat ic  condit ions  (prec ip i tat ion  d istr ibut ion  at
the time of tillage). Relationships could also be developed
to estimate the range of moisture content and of applied
stress which is not conducive  to excessive compaction near
the  so i l  sur face .

Plans are also being made by Bob Grossman of SCS to test.
the usefulness of  the packing model in predicting f ield bulk
density from particle-size distribution and organic matter
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content. If the tests prove successful, predicted bulk
density from the packing model could replace the field
measurements for soil survey reports. This work will be done
in cooperation with the SCS group at Amarillo, Texas, and
with AR:; groups at Rushland, Texas, and Lincoln, Nebraska.

c. To develop and test a soil compaction model.

Relationships are also being developed to estimate Other
parameters of the compression test from particle-size
distribution or predictions of the packing model, or both.
These relationships, along with the relationships developed
in objective (b), will be used in our soil compaction model
to delineate zones of limiting plant and soil conditions in
the soil profile. An experiment has been initiated by Ward
Voorhees of ARS to test the usefulness of the predictlons of
the compaction model in the field.

192



Some Soil Studies by the Land Hesources Development Centre

By A. J. Smyth, Land Resources Development Centre,
Tolworth, U.K.

Aspects of the work of the Land Resources Development
Centre  (LHDC),  an organisation  funded within the British
Overseas Aid Programme, have been described in several
previous biannual Work Planning Conferences of the U.S. Soil
C o n s e r v a t i o n  S e r v i c e  (1975; 1979; 1981).  Currently,  staff  of
LRDC are working in seventeen countries in the Third World
(Bangladesh, Belize,  Indonesia,  Kenya, Malagasy Republic,
Mal.awi, Montserrat,  Nepal,  Oman,  St. Helena, Somalia, Sri
Lanka, Sudan, Tanzania, Yemen Arab Republic, Zambia, and
Zimbabwe). Future plans foresee a continuation of the
Centre’s  soils survey work as an important part of Its general
land development activities.

The immediate objectives and the circumstances under
which LRDC soil studies are undertaken continue to be
extremely diverse. It  may be of  interest to i l lustrate this
diversity by  re ference  to  three  spec i f i c  pro jec ts ,  in
Tanzani.a,  Nepal,  and Cyprus,  respectively. The soil  studies
in both Tanzania and llepal are carried out in support of
integrated rural development projects,  but the contrast in
their  set t ings  i s  cons iderable ; between the gentle topography
and environmental  stability of  the African shield in Tanzania
and the rapid environmental change, in space and time, of
mountainous Nepal. The scale and relative sophist i cat ion  o f
studies in Cyprus are different again.

In Tanzania, the studies were designed to obtain an
understanding  o f  the  so i l s  suf f i c ient  to  a l low re l iable
land-use planning at vil lage level and to train
Tanzanian staff in the techniques involved. The work
extended to the whole of the Tabora Region covering 7 3 , 5 0 0
km2 and commenced with a reconnaissance  soils and land-use
survey with associated agronomic, forestry and socio-economic
studies (Mitchell ,  et  al ,  1 9 8 0 ,  1 9 8 3 ) . It was early
appreciated that the human population of the Tabora Region
was very unevenly distributed; whilst there were few people
in most of the Region some areas were seriously overcrowded.
A method of assessing the human carrying capacity of
different lands was devised to determine the seriousness of
the problem in crowded villages and to plan solutions,
particularly to plan new villages for people who would  have
to leave the overcrowded areas (Corker, 1 9 8 3 ) .

Although there are many other factors to be considered
In deciding how much land a family needs to achieve an
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a c c e p t a b l e  l i v i n g , d i f ferences  in  so i l  product iv i ty  are
clearly important. Thus a major contribution of the soil and
agronomic studies in this project has been the assessment of
productivity of each of the main soils for each of the main
crops in the various farming systems. The assessment is
necessarily tentative and recognizes only four classes of
potential for each crop expressed as a percentage of the
standard yield expected on the best,  Class 1,  soils (Class 2
gives 80 percent; Class 3 50 percent; Class 4 gives no
e f f e c t i v e  y i e l d ) . The LHDC team sought the assistance of
local  farmers in assessing the yield potential  of  the
different soils  in an average year,  and, to this end, the
team was careful to relate its own system of soil
c lass i f i cat ion  c lose ly  to  tradi t ional  systems o f
distinguishing soils understood by the fal,mers.

In Nepal, soil  studies formed part of  the rural
development activities finanaed by the United Kingdom in the
Kosi Hill  area (Goldsmith, 1981). This mountainous tract in
the east of the country covers 5,000 km2 extending from the
edge of the flat Terai plains to the Himalayan border of
Tibet . The area is characterised  by extremely steep
topography. lievertheless, population pressure is  generally
great and most sites on which agriculture is possible are
already terraced. Thus, near ly  a l l  so i ls  o f  any s igni f i cant
depth are collutival and/or anthropomorphic and their
texture ,  colour,  stone content,  etc .  change over very short
d is tances . Early in the fie1.d work it was apparent that
conventional soil mapping would be very difficult and
probably not very meaningful.

Climate almost always d e f i n e s  t h e  p o s s i b i l i t i e s  o f
agricultural land use, but in the Kosi HiIls change  in
altitude and aspect, and there fore  c l imate ,  i s  so  s igni f i cant
wi~thin  short distances that climate is the dominant
dist inguishing  factor  even in  fa ir ly  detai led  land
suitability mapping. Seven categories of climate were
recognised, and experience showed that the lands so
distinguished could be usefully subdivided in terms of  soil
depth and slope angle. IJsing these criteria 56 kinds of  land
were recognised, mapped and evaluated in terms of their
sui tabi l i ty  for  s ix  def ined land uses , Very l ittle can be
s a i d , as yet, about the soil  properties or productivity of
any particular site but the maps are expected to be valuab1.e
I.n planning agricultural extension work in the area and, in
p a r t i c u l a r , i n  i d e n t i f y i n g those few areas of  f lat or
terraced land to which irrigation might be extended.

The role of LHDC soil studies in Cyprus has been very
differeflt from that in Tanzania or Nepal. In Cyprus the work
is associated with a feasibility  study for the construction
of a modern pi~peline to convey water from the Troodos
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mountains of western Cyprus to areas along the southern coast
and eastern end of the Island, a distance of about one
hundred ki,lometres. The water is needed for both domestic
and irrigation usage. Crucial to a decision on the best
distribution of available water, and, thus, on the design of
the dams and pipeline was an understanding of the nature of
the irrigable areas and of their water requirement  along the
planned length of the pipeline. To obtain this information,
land in these areas was mapped at a scale of 1:25,000 (Makin,
1982). The maps show land units classified in terms of
irrigation suitability, but distinctions are carefully drawn
between soils that differ in characteristics important to
crops of the immediate locality. Quantitative measurements
and assessment of crop ,:ooting volume and soil water holding
capacity were made for the major land units. Forty-year
historical records of rainfall, taken together with levels of
evapotranspiration computed separately for each crop in each
area, have then been used to predict the pattern of
1rriSation requirements under the widely varying Cyprus
climate and a computer simulation model used in conjuction
with the soil mapping has assisted the team In examining and
optimising alternative possibilities of water distrlbutlon
(Eavis, et al, 1980).

These brief comparisons of soil survey objectives and
achievements serve to underline how differing environmental
conditions and development priorities can influence what is
feasible at acceptable cost, suggesting a need for
flexibility and imagination in devising the approach to be
used in each new situation.

COKKRR, I.R. (1983). Human carrying capacity model. Tabora
Rural Integrated Development Project, Tanzania.
Record 65.

Project
Land Resources Development Centre, UK Overseas

Development Adminlstration.

EAVIS, B.W.; SOCRATOUS, G.; and MAKIN, M.J. (1980).
Guidelines for computing Irrigation water demand and the
reduced crop production in years of water shortage.

GOLDSMITH, P.F. (lg81). The land and soil resources of the
KHARDEP area. Vol. 1, lMain Report. Vol. 2, Appendices.
Dhankuta, Ilepal: Kosl Hill Area Rural Development Programme.
Coordinator's Office, KHARDEP Report No. 16.

MAKIN, M.J. (1982). Southern Conveyor Project: Peasibility
Study. Vol. 4, Irrigated Agricultural Development.
Department of Water Development, Nicosia. July 1982.
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reconnaissance report. Tabora Rural Integrated Development
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Status of the Soil Survey and Related Activities
of the Soil, Survey Divlslon (Mexico)

By Gaudencio Flares Mata, Secretar iat  o f  Agr icul ture
and Hydraulic Resources, Soil Survey Division

OBJECTIVE

The Soil Survey Division was established in 1967. Its
principals  objective is  the preparation of  taxonomic and
interpretative soil  surveys of  those areas that are suitable
for  i rr igat ion  and rainfed  p r o j e c t s .

OHGANIZATION

The Soil  Survey Division includes 6 off ices,  17 regional
head o f f i ces , and 15 laboratories for physical  and chemical
analysis of  soils and water. It  employs 489 technical  people
(89 in Mexico City and 400 in other parts of the country).

KINDS OF SOIL SURVEYS

The kinds of soil surveys prepared by this Division are
as follows : Reconnaissance,  Semidetailed,  Detailed,  and
Spec ia l . Each kind has its own objectlves, mapping scale,
map units, spec i f i c  in format ion , and kind and intensity of
f ie ld  procedures .

Heconnaissance. This kind of  soil  survey is intended
for very broad, general land use planning at the regional
l e v e l , usually to determine the potential  of  soils  for
cropland, pastureland, woodland, etc. ,  and to identify areas
having potential for more intensive development.

Mapping scales range from 1:200,000  to 1:50,000. The
scale must be large enough, however, to represent great
groups, f a m i l i e s , and assoc iat ions  o f  so i l s .

The soils  of  representative landscapes and their pattern
of occurrence on the landscape are Identif ied by direct
observat ion . Channels,  drains,  roadcuts,  holes,  and other
land features are used in plotting soil boundaries on maps.

The information is presented in a relatively brief
report , which describes the more important characteristics of
the map units as well as possible uses. This kind of survey
includes a soil map showing the principal map units.

Semidetail& This kind of soil survey provides  e n o u g h
information for decislonmakers  to determine irrigation needs
and to establish crop programs. The information is adequate
t o  p r o j e c t  p r o f i t a b i l i t y  ( c o s t / p r o f i t ) .
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The information consists of: land characteristics
(topography, susceptibility to erosion, natural drainage,
etc.), characteristics of soil hydrodynsmics  (infiltration
rate, permeability, hydraulic conductivity, etc.), physical
and chemical properties of the soils (texture, structure,
depth, pH, salinity, water-holding capacity, etc.), and
recommendations on soil use, management, and conservation.

During the fieldwork, soils are plotted according to
their similarity in texture, structure, stoniness, number and
kinds of horizons, etc. Also, soils are mapped according to
their soil group (vertisol, andosol, etc.). In this kind of
soil survey, the physical and chemical analyses of soil
samples are given.

All this information is represented in several maps
(taxonomic and interpretative) at a scale of 1:20,000.

Detailed. This kind of soil survey is an intensive soil
resource inventory carried out to facilitate the final
planning of irrigation or rainfed agricultural development.

More soil properties are considered in a detailed survey
than in other kinds. Hydrodynamics tests and complex
physicals and chemical analysis of soil and water samples are
a significant part of these intensive inventories, as are
maximum or near-maximum refinement of soil and land
differences, both categorically and cartographically. All
information is obtained by intensive sampling.

The survey contains detailed information on soil
characteristics and qualities. Soil series and phases of
soil series are described. The Land Capability
Classification or USBH Land Classification for Irrigation are
given. The mapping scale ranges from 1:20,000 to 1:5,OUU.

Special. This kind of soil survey is designed for
detailed planning for small areas (a hundred to a few
thousand hectares), for example, irrigation systems,
intensive farm and plantation management, drainage, salinity
or alkali problems, erosion control, and others, especially
in the context of problem solving.

The survey contains information on specific problems.
Taxonomic map units used are mainly phases of soil series.
The mapping scale generally is less than l:lU,COO.

SOIL SURVEYS

From 1976 to 1982, the Soil Survey Division completed
about 2,000 soil surveys in large or small scale projects,
covering about 16 million hectares.
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YEAR SOIL SUHVEYS AREA
(hectares)

1976
1977
1978
1979
1990
1981
1982

265 761,254
231 1,733,693
357 2,696,061
386 3,049,341
249 2,130,372
283 4,073,60~
198 1,‘741,601

_--

TOTAL 1,969 16,185,931
_.-- .__-- -_--~- - -

Methodologies. The Land Capability Classification, USER
Land Classification for Irrigation, USDA Soil Taxonomy, FAC
Land Evaluation, FAC/UNESCO Soil Units, etc. have been
adapted for the ecological conditions of Mexico without a
change in fundamental principles.

Within taxonomlc classifications, the Soil Survey
Division uses soil series and phases of soil series; also, if
the purpose requires it, soil associations, families,
subgroups, and great groups are used.

The Division has completed several studies in which the
7th Approximation was applied, for example, in the states 01
Chihuanua and Tamaulipas.

PHYSICAL AND CHEMICAL AIIALYSIS OF
SOIL, WATLR, APID PLANT SAMPLES

This analysis is a necessary component of a soil survey
report and is employed to confirm the soil scientists'
criteria about the land classifications and to identify some
soil problems, estimating the degree of severity in the
limitations of crop productions.

The Soil Survey Division's 15 laboratories in the last 7
years processed 154,231 samples of soil, water, and plants,
and 2,240,745 determinations were completed.

In making their determinations, in addition to their own
techniques, the laboratories often utilize the resources of
learning institutions in Mexico and in the United States.
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AGRICULTURAL EXPERIMENTATION

The Soil Survey Division oversees seven experimental
plots in which the response of crops in different kinds of
sol1 are analyzed. The crops are rice, wheat, beans, corn,
sorghum, barley, and alfalfa and some fruit trees in thin,
rocky soils that have a strong slope. Also, the Division is
testing methods for controlling erosion and is conducting:
tests on saline and sodic soils.

Furthermore, an experiment involving 40 field trials is
being conducted by the Division in collaboration with the
Micronutrient Assessment Project, which was started in 1974
by PA0 in cooperation with the government of Finland. The
objective is to determine the micronutrient level of soils
and plants in Mexico.

THE:JATIC MAPS

To carry out the objectives mentioned, it is necessary
to consider all the ecological factors that are involved in
soil formation; thus the Soil Surver Division has orenaretl
several thematic maps that are used-as background for-the
taxonomic and interpretative classifications of soils and
lands. Some of these maps are:

General Map of the Mexican Republic at a scale of
1:2,000,000.

Soil Units Maps of the Mexican Republic according to
FAO/UNRSCO System of Classification at a scale of
1:2,OOG,OGO (4th edition in process of preparation).

Vegetation Map of the Mexican Republic at a scale of
1:2,000,000 (2nd edition in process of' preparation).

the

hand Capability Map of the Mexican Republic at a sca'le
of 1:2,OOG,OOO (in process of preparation).

Geomorphological Map of the Mexican Republic at a scale
of 1:2,000,000  (in process of preparation).

Photographic mosaics of Mexico State, Baja California,
Veracrue, Puebla, and ilidalgo.

Geology, Present Use, Climatology, and Soil Erosion of
Tlaxcala State at a scale of 1:200,000.
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G e o l o g y , Hydrology ) Land Capability, Climatology, Soil
units, Soil Taxonomy, and Topography of Tamaulipas State
at a scale of 1:1,000,000.

Land Capability and 7th Approxknatlon  of Chihuahua State
at a scale of 1:1,000,000.

Satellite Images Mosaic of Mexican Republic at a scale
of 1:1,000,000 obtained from 139 images of EARTS 1 and
2.

-
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Business Meeting

Bob Swenson, SCS State Conservationist in South Dakota, spoke to the
p a r t i c i p a n t s . His remarks are included in the proceedings.

Old Business
The chairman reported that most recommendations from the previous
conference were’considered  by the steering committee. A s  fqr as p o s s i b l e
those ideas were incorporated in the schedule and operation of  this
conference. There were no other old items brought to the attention of
the  part i c ipants .

New Business
Based on a proposal by Bob Grossman and discussion by the participants,.
the conference agreed-to have a report at the next conference on the
results of  integrating resource information on three or four pilot
areas. The selected areas should include digitized soil  maps, fertili~ty
class i f i cat ion ,  moisture  in format ion  and so  for th .

Do” McCormack  reminded us that the National Conservation Program would
soon be released and he encouraged the steering committee to consider
those  pr ior i t ies  in  the ir  de l iberat ions . This will place emphasis on
a c t i v i t i e s  that are  support ive  o f  resource  co”servatio”.

There being no further items, the chairman offered some concluding
remarks.

Concluding Remarks

As chairman of the conference, I will  be writing letters of  thanks to
the lead speakers who shared their viewpoints with us. They helped set
the  s tage  for  sp ir i ted  d iscuss ion .

Our  thanks  to  a l l  representat ives  o f  o ther  nat ional / internat ional  so i l
survey organizations that shared in our deliberations and informed us of
some o f  the ir  act iv i t ies . We appreciate having them with us.

Our thanks to all  the invited participants for their interest and their
helpful comments. You help us maintain the depth and breadth of what we
do and need to do in NCSS.

A pat on the back to all the permanent members for once-again showing
that we are a National Cooperative Soil Survey. Individually and as
representatives of  institutions and agencies,  you demonstrate so well
the  re levance  o f  pedology as a discipline. Our standards are high, we
expect good quality, and we work together for common  goals. I hope we
“ever lose this capacity and desire to provide strong technical and
pro fess ional  l eadership  in  so i l  survey  and  re lated  act iv i t ies .

Special thanks to the committee chairman who, with their committee
members, presented well prepared materials for consideration by the
conference and arrived at many recommendations for the steering cormittee
to act upon. It shows to me that we want changes to occur.
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The committees and their chairmen were:

Standing 1. Moisture in Soils - Bob Grossman
2. Confidence Limits - Larry Wilding

National Issues 1. National Geographic
Data Bases - Bill Reybold

2. NCSS Image - Billy Harris and Ed Ciolkosz

3. Update Strategy - Ted Miller

4. Soil Taxonomy-Soil Fertility - Dick Rust

Technical Committees

1. Soil Taxonomy - Richard Guthrie
2. Land Capability - Dick Johnson
3. Soil Interpretations - Joe Nichols
4. Soils-S's - Dick Kover
5. Horizon Designations - Richard Fenwick

A very special thanks to Mrs. Sarah Epps, who worried about the
arrangements of this conference. She so capably handled the details
that most of us were unaware of the changing situations. She made it
possible for us to concentrate on technical aspects and we all
appreciate her efforts.

The SCS NHQ staff is responsible for the conference operations. We
recognize their fine contributions and thank them.

We've all noted that the committees looked in depth at the charges and
have provided recommendations. I think the success of the conference
will be measured, in large part, by how well the steering committee
functions. By that I mean--we must take action--positive action on your
recommendations--if we are to keep moving ahead. No
action is a poor management response--and we cannotafford  to be unresponsive.

I look at this conference as 3 bright spot in our progress. We do look
at our history, we do care about what each of us are doing, and we are
looking to the future.

The NCSS is strong because you are strong--because you care--because
you're darned good pedologists.

Thanks again. Conference is closed.
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SUtR4ARY  OF CONFERENCE
BY DR. KLAUS W. FLACH

Ralph tlccracken  started out the conference with 14 points and I would
like to mention a few of them again.

We need a better structure for the National Cooperative Soil Survey and
I think what Dick Arnold presented earlier today is a good step towards
that better structure; we need to work on Soil Taxonom and the Soil
Survey tlanual. We have to completely update the atronal  Soils Handbook-+
and get it out to a broad range of users. We have to work hard on new
technology, such as remote sensing and radar; we have to get a handle on
spatial variability and, in general, on our technical credibility. We
need better ways of handling soil information. We have to interact
better with our user agencies, and again I believe we have come a long
way in this direction during this conference. We need a new emphasis on
international soil geography; we have to work with modelers, and on
education and training, and above all, we have to chart a soil survey
program that will eventually lead to less emphasis on mapping and more
emphasis on soil resource information.

I am planning to go through the program point by point and try to summarize
and identify major recommendations. I would like to go a step farther
than that and suggest people who will take responsibility and a general
time frame for implementation. Obviously, we are very much aware of the
criticism that, in the past, we passed nice resolutions and then appeared
to do nothing about them. We will try to improve our image.

Reports of standing_committees: First, I would say I was very much
impressed by the reports of the three standing committees. They have
come a long way since the last conference. The first coaxsittee  report
was by Dr. Larson on surface soil characteristics. He described his
packing models and said that the best measurements and the best
observations are made in the field. It seems now that we need to get
out tentative instructions on how to obtain this information in the
field and start pilot projects--perhaps one in each of the regions to
test procedures. Hopefully, by the next work planning conference we
will come up with a testing procedure for general acceptance. I would
suggest that Dr. Holzhey of the National Soil Survey Laboratory take the
major lead in working with Dr. Larson on transforming his ideas into
National Cooperative Soil Survey working instructions. Is this accepted?

The second report by Dr. Wilding and Dr. Miller dealt with confidence
limits and variability. Their long-range objective indeed deals with
confidence limits and variability. I believe, Dr. Wilding, you people
have made great progress and I presume that at the next conference you
will have rather specific recommendations. I would like to point out
that this issue was raised by some of our users, especially the consulting
engineers. I have a personal suggestion. We should define the minimum
area to which the variability applies to which has been defined in the
mapping unit description? For a very detailed survey this may be a few
acres; for a order-3 survey it may be a few hundred acres. The short-range
objectives have come a long way. Unfortunately I have not seen your
drafts for sections of soil survey reports, but what Dr. tfiller
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talked about looked very good. I hope that we will get this material
soon. Obviously, Don HcCormack and his staff would have major responsibility
with Pat Looper to implement this recommendation. Something that came
out of that recommendation and also, again, from the user groups is that
the need for something like professional paper 950 of the U.S. Geological
Survey. 1 would like some indication on whether we should look for this
kind of a publication or whether we should put all of these ideas into
the introduction of soil survey reports. Hy own feeling is that we
badly need a vehicle with which we can communicate to the technical
people outside the soil survey field.

No voice here; 1 assume that we are looking for two things--improving
the manuscripts and getting out a publication about how we make soil
surveys that addresses largely a technical audience.

The third committee report was presented by Dr. Grossman on a scheme for
an intergrated soil moisture classification which intergrates soil
characteristics and the climatic environment. Again this looks very
good; we should try to implement this report and get out pilots in each
of our four regions. I would recommend one county in each of the four
regions, As you know, we have a soil moisture initiative. We are
hoping to strengthen our soil moisture work and there is an obvious tie
between the work of this committee and the soil moisture initiative.

&dating Soil Taxonomy:
Soil Taxonomy.

We then had a discussion on strategy for updating
Ten years ago Soil Taxonomy was in a great state of flux

and we looked forward to a permof stability. Right now it almost
looks as if stability has turned into rigor mortis. We certainly need
to get moving again. There were several recommendations. One was to
get started on a bookkeeping system to keep track of the recommendations
as they come in. There was a suggestion of revising our updating procedure
and a very good recommendation that we handle updates in the same way
that scientific journals handle the review of papers. That for each
topic somebody be appointed as an editor who canvasses reviewers and
comes up with a final recommendation. I guess, Dr. Arnold, that we
should rewrite our procedures. Dr. Cuthrie should be responsible for
that. Can we do that by July 1 or so?

Something occurred to me while putting these notes together. Do we need
to designate individuals who are resporrible  for specific parts of Soil
Taxonomy, like orders or family criter~ I’ndating Soil Taxonomy is
big job, really too big for one person. have any comments on that?
We would make somebody responsible for ho. s who would review proposals
that impact on blollisols.

Obviously we have not done a very good job in move (: things along in the
past and these ideas will help.

When Dr. Arnold first came to SCS we had an idea tht we did not want to
implement in small increments because it is very dirficult for the users
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to keep track of small changes. At that time we talked about setting a
target date for a new edition of Soil Taxonomy. In the meantime, at the
session on Monday, we talked about breaking Soil Taxonomy into a loose
leaf format perhaps by orders, and we might do the updating more by

. parts than on the whole. Can I get any expression on this idea? Well,
get back to Dr. Arnold if you have any comments so that he can incorporate
them into the proposed updating procedure. Presumably, we will circulate

t the updating procedures to national and international cooperators.

tlonday afternoon and Tuesday morning we had two sessions that dealt with
the international application of Soil Taxonomy, and we were fortunate
enough to have excellent presentations by the chairmen of the international
committees, ICOMORT, ICOMLAC, and ICOhA??D.  I hope to speak for this
conference if I extend an appreciation and gratitude to the chairmen and
their committees for the excellent work they have done. Since we decided
not to vote, we do not have to vote, but I trust that this is a consensus.
I certainly have been very much impressed by the quality, quantity, and
the dedication of the committees, especially of the committee chairmen.
On some of these committees the US participation may not have been as
strong as we may have liked. I would like to encourage both government
and university people to take the work of these committees seriously; to
make recommendations and make themselves heard because the committees
will come up with solutions with which you will have to live.

a
On Tuesday we had a very good round table discussion on international
work, on Soil Management Support Services. Some very good points were
made. I think the most important one was that more emphasis in this
kind of work should be on soil survey and soil survey procedures, that
we need the new edition of the Soil Survey Manual and parts of the Soils
Handbook to assist people in running a sound soil survey program with
adequate quality control and with emphasis on interpretations. A lot of
people make soil surveys but soil surveys in many parts of the world
have a reputation of being an academic exercise because there has not
been equal attention on developing appropriate soil  survey interpretations.
I like Dr. Smyth’s comment that we have to help those people identify
and formulize purposes of surveys and then help them execute the survey
so it  will  indeed meet i ts objectives. There have been standard soil
surveys that may or may not have met the needs of a individual country
at that point in time. Do we have any more comments on this? I do not
really know at this point whether any implementation is particularly
necessary. I would like to accept the recommendation on the internationally
testing of the draft of the manual.

One thing that occurred to me in working on this material was that many
. individuals and experiment stations have individual agreements or contracts

with AID and other international organizations to conduct soil surveys
and to assist in soil surveys in individual countries. Somehow we do
not get much feedback from these efforts. There must be a lot of information
around that is being lost to the scientific community; for example: the
testing of soil taxonomy. So I wonder whether we, as part of NCSS or
the Soil Society of America, could perhaps set up some kind of a mechanism,
(a) that we know when somebody is going where? and (b) arrange for a



debriefing or report when that person comes back, We might be able to
pick up some funding for that from StiSS.  Any cotmuents  on this point?

Dr. Eswaran, will you work on this? I guess we will have to write to
all the experiment stations and get some kind of a mechanism started.

Heetings with User Croup: I think I will turn to the Tuesday afternoon
session with the Federal agencies and the related Wednesday session witb
users. Like the rest of you I was dissappointed with the turnout on
Wednesday. We sent out 150 invitations; some people came and a lot of
people did not come, and some people who came left as soon as they
could. I think we ought to consider this in the context of the current
scene in Washington. These people are representatives of interest
groups, that are staking out their turf with the new administration.
Probably, the timing for the session could have been better. I believe
nevertheless that the poor turnout reflects the fact that we are not as
well known as we ought to be and are not as appreciated as we agree we
should be. We will have to strengthen our efforts to work with tbe
public and their understanding of soil survey and what soil survey can
do. I suggest, Dr. FlcCormack,  that we soon have a post mortem on this
session at least here in the SCS National Office and discuss the next
steps to be taken. Some items came across very clearly. One of them
was that our soil survey reports have got to be more a document of the
soil resource and what is known about the soil resources of the individual
survey area. Our “literature cited” section has to be expanded to a
bibliography. We have to tell people about the National Cooperative
Soil Survey. We have to tell them about other sources of data, especially
point data. We have to tell them about our computer systems, about
SOILS-~‘S,  the soil survey investigation reports, the experiment station
publications and this kind of thing. A complaint that we have bad
repeatedly from our friends in USGS is that we have all this information
and we bury it in our files. We need, again, a technical document that
explains to people how we map.

Our technical users have to understand that the soil scientist maps by
projecting what be knows about tbe relationships between landscape and
soil . Tbey, particularly engineers, have to understand tbat our “estimates
of soil properties” for a taxonomic unit are better numbers than the
“bard data” for a few pedons. Engineers map by projecting from many
sample units that are a more or less statistical sample of the landscape;
the soil scientist projects a model and his sample sites are quite
likely to be the places where the validity of the model is suspect.
This is the approach the mapper uses in selecting sites for augering; it
is also quite commonly the approach for selecting the taxon that is to
be sampled for laboratory characterization. I believe that very few
people outside our faternity understand this.

Many of our users called for more information about the properties of
materials that underlie the soil. We have been reluctant to do this in
our publication because we had been accused of exceeding the limits of
our professional competence and because we wanted to maintain the

.
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0 conceptual priority of soil surveys. I believe we should become more
flexible. There are some map units where we can speak with authority
about likely proporties of underlying materials, and we should. There
are others where we cannot and we should say so. It bothers me, however,
if we have apparent inconsistencies in our maps and we do not explain
them for our users. In our reports we must explain, for example, why

. certain arbi t rary,  i f  necessary, conventions cause us to map Quartzipsamments
in association with gross arenic Palendults. If we do not, we lose
c r ed ib i l i t y . This ought to be taken up by a committee for the next

I vork-planning conference.

I am uneasy about making interpretations on toxic waste material which
again, may exceed our competence. Groundwater movement and all kinds of
things that are outside our competence become very important. Yet, we
need to make more of an effort to lead people to data on cation exchange
capacity and other information we have that will help them to make the
appropriate judgments. We certainly know so much more than we tell
people in our reports, and that knowledge should get to people who could
use  i t .

We have a very strong call from people outside the agricultural community
for a standard scale of 1:24,000 and I guess implicitly a cartographically
correct map base. Now, our soil conservationists in many parts of the
country feel very strongly that they need a larger scale than 1:24,000.
At this point I do not know which direction we should move on this

Ir. question. Do 1 have any comments on this? Should we set up a committee

V
on it again?

To summarize the high points, better soil survey publications, better
means for distributing technical information that is not in soil survey
repor ts ; reexamine our policies on reporting on materials below the soil
and reexamine our policies on mapping scale.

Dr. IicCracken raised the question of a soil survey interpretation manual.
I am not sure whether this should be a manual or a chapter on soil
survey interpretation in the Soil Survey Manual. My preference would be
for the Soil Survey tfanual.  But again, if there are strong opinions in
other directions, please let US know. Some people, Dr. Swindale for
example, is very impressed with the draft of the chapter that we have
for the Hanual. He says, get it  out. As a matter of fact he has distributed
xeroxed  copies widely in developing countries. Cer ta inly ,  in ternat ional ly
very m u c h  needs to be done in the general area of the soil survey interpretations.



Operating procedures for the National Cooperative Soil Survey:

We had a very lively session yesterday morning on regional coaaents.
Directly or indirectly we were told all the things that we did wrong or
did not do quite rigbt or should do differently, and I very much enjoyed
this. I am not particularly masochistic but we need this kind of feedback.
In SCS, under Hr. Berg’s direction, we have a very open process of
policy making and we spend considerable time in meetings of the top
staff where people are being heard and where a very honest attempt is
being made to come up with equitable solutions. In order to speak there
with conviction we need the feedback from you. We need to know what
works, what  does not work, what  needs to be done, and what needs to be
changed. So please keep this line of communication open. Call us,
write to us. We appreciate most any comment we get from you in the
field. The purpose of us here is to help you. This seems like an
awfully trite phrase. Perhaps we need to be reminded periodically to
live up to it. You brought up many problems: among others, travel and
personnel ceilings. Let us talk about overhead. SCS as an organization
concerned about overhead. We are reminded of Parkinson’s law. Parkinson’s
example was the British navy which doubled it’s administrative overhead
when the size of the fleet was cut in half. We had somewhat a similar
tendency in SCS. We have less total staff but we have more total people
in the State offices and in the National Office. These kind of things
are of concern especially as they are being recognized by our traditional
supports. You know the situation on travel. Every once in a while
there are headlines in the paper indicating that half the airline seats
to Denver are occupied by civil servants; presumably on unnecessary
pleasure trips. Travel ceilings are certainly going to stay with us.
The major concerns in the session yesterday, dealt with problems of
quality control in a time of limitations on staffing and travel. The
only suggestions I have are to strengthen the role of the nonfederal
cooperators in quality control and to be very careful in our priority
setting. For the TX’s,  this means responding to a larger extent to
specific requests for assistance and to deempbasize routine coverage of
field reviews and correlations. One thing the TSC’s can do is to review
carefully the memorandums of understanding for each soil survey. These
come for review to the TSC’s. You may have to go back to the States and
tell them that what they propose is more than we can do with the available
resources.

The session on training and the ideas on level l-5 technical training
looked very good to me. These concepts are ready to be implemented. I
would suggest that Hr. Hinkley be given the charge to implement this
part of the recommendations. We discussed possibilities of the training
of students in field work, particularly mapping. A summer camp as part
of requirements for the BS degree was mentioned. I wonder whether we
can have a recommendation as to bow we can implement something like
this. I am addressing the experiment stations’ professors. What can and
should be done? Now about the role of the Soil Science Society?
Dr. Arnold, would you take the lead on following up on this?
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Completion of soil mapping “once-over”.

There was quite a bit of concern about soil survey completion; the kind
of language that implies that the soil survey can be completed. I would
like to make a few comments and I may have a few suggestions. We are
under great pressure to get national coverage of soil maps. We have
gone through the RCA process and it is quite possible that some kind of
an incentive program will become part of the RCA implementation. Farmers
that have eroding soils will get some kind of help. This requires that
we can identify the farms and the fields that are requiring assistance.
For that we need soil surveys. The Agriculutural  Stabilization and
Conservation Service (ASCS) just completed a study on their program.
They concluded that much of the financial assistance through ACP went to
land that really did not need it. Hence, there is a great pressure for
national soil map coverage and I expect that this pressure will increase
rather than decrease--a matter of sematics. We should be very careful
talking about once-over mapping, or perhaps better, the once-over completion
of the mapping phase of the soil survey. Somehow we have to get across
the point that mapping is not identical with soil survey. We should
improve our reporting system. We are reporting acres mapped which is a
very convenient measure.

In a bureaucracy there is a tendency to measure success, be it for a
party leader, an area conservationist, a State Conservationist, or even
Director of Soils, in terms of the one thing that is being reported.
This is similar to counting published papers as a measure of success in
the academic community. Somehow, we have to come up with a more equitable
measure that emphasizes equally all components of soil surveys. Again,
we would appreciate having suggestions.

Another issue is what to do in States that are approaching completion of
the mapping phase of the soil survey. We need long-range plans for
post-mapping activities that become triggered a couple of years before
the completion of mapping or in an administrative area or a State. I
would suggest, Hr. Hinkley, that we get out a draft for consideration of
the regional conferences next year.

We talked about communications both up and down. We have the suggestion
of a NCSS newsletter. This is something that we would like to promote.
But this is yet another job. We would have to find someone to write and
edit the newsletter and this would mean to stop doing something else.
In any case Hr. Hinkley should explore this matter and report back to
the coference. The last point that I would like bring up is strengthening
the National Cooperative Soil Survey as a truly cooperative venture.
Dr. McCracken and Dr. Arnold have addressed this point before. This
would mean for SCS as the lead agency to relinquish some authority to
the experiment stations and especially the other cooperators to take on
more responsibility for the soil survey program. It has been my observation
that the best State soil survey programs are the ones where we have the
greatest input and the greatest contribution by the experiment stations’
representatives.
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Soil Resource Informations  System: We had a series of very interesting
sessions on information systems yesterday. Obviously the sky is the
limit, all we need is money. Finally, after years of struggle, we have
succeeded in setting up an Integrated Resources Information Systems
staff here in SCS. I wonder, as an action item, whether this conference
should have a standing committee on resource information systems? And
should there be a newsletter. There was concern about insufficient
communications. Colorado may be doing something that is very similar to
what Pennsylvania is doing; both could save resources and get ideas if
they cooperated. I suggest that we set up a standing committee of this
conference and either incorporate information systems as a major item in
a NCSS newsletter, or establish a committee newsletter to improve communications.
This committee should establish communications with the vorking group of
International Soil Science Society. In general, we have not been overly
active in this working group. The Canadians have made eystematic  efforts
towards the establishment of a soil information system much longer than
we have. Communications with the Canadians would seem to he a very
important part this effort.

Looking back over my notes I discovered one item I missed in relation to
communications. During the last few years we have had evening sessions
of Division 5 at the annual meetings of the Soil Science Society. These
sessions should be made a formal feature of annual meetings, as a means
primarily of communications between the Federal establishment and experiment
stations. Dr. Arnold, as chairman of this conference, please pass this
on to the chairman of Division 5 of SSSA.

This completes my impressions and summary of the Conference. I am now
turning the meeting back to Dr. Arnold for his concluding remarks.
Thank you for listening.

a

,
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WELCOME BY DR. MCCRACKEN

0
14 Points Stressed

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

@ 11.

12.

13.

14.

Better Working Relationships

Updating Soil Taxonomy

National Soil Survey Manual

National Soil Interpretations Manual

National Soils Handbook

Better Interpretation Tables

Thematic Maps

New Technology for Soil Scientists

Better imagery, ground penetrating radar, transects,
spatial variability, and digitizing maps

Outgoing - Work With Other Disciplines

Improvements in Laboratory Technology

What are we measuring and do we need ir.

Work With Modelers

Renewal of Soil Geography

After Once-Over--What Then?

Education and Training.
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National Technical k’srk-?laar.ing  Conference

of the Cooperative Soil Survey

April 6 - 10, 1981

Washington, D. C.

Report of Committee h’umber  3 - Surface

Horizon Characteristics Under

Different Conditions

The physical proper:ies of the surface horizon of 6011s are dyna-
mic, particularly under tilled conditions. Because of tillage and ve-
hicular traffic, and weathering. changes in physical properties occur
almost daily. In addition, the physical properties of surface hori-
zons usualiy have large spatial  variability.

Because of time and spatial variability, it is desirable to char-
acterize these horizons on key soils with measurements carefully timed.
P‘nysicai characteristics at other times and for other locations can be
estimated with suitable models.

Recommendations are:

1) Bulk Density

a) A packing model for estimation of minimum, equilibrium,
and maximum bulk densities needs further development and
checking for use on a Xajor Land Resource Area basis.

b) A con?ression  model for estimating bulk density where
applied forces are known (tractor wheel pressures)
need6 application on a y’jor Land RaEOurC6 Area.

c) The excavation procedure (developed by Grossman) for mea-
suring bulk density in loose cultivated 6oil6  is recom-
mended.

d) A regression equation which considers particle size dis-
tribution, organic matter. and calcium carbonate can be
used to estimate “average” bulk densities.

2) Soil Water

a) The water content of a soil at a specific matrix potential
can be estimated from a regression equation which consider6
sand, silt. and clay content; organic matter content; and
bulk density. The coefficient6 for the regression need de-
velopment on a Major Land Resource Area basis.

b) In estimating water intake into surface horizons, four pa-
rameter6 are particulsrly important. They are: surface
roughness, residue cover, susceptibility ro sealing, and
cracking.
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(1) Surface roughness can be measured with a pinboard de-
v i ce , or estimated by comparison with pictures of known
roughness. Grossman has developed a simplified pin-
board technique.

(2) Percent surface cover can be measured by a line tran-
sect method or computed from weight measurements.

(3) Slaking (or sealing) can best be estimated in the field.
h’e suggest slaked, partly slaked, or unslaked.

(4) We suggest Grossman’s method for measuring and expres-
sing surface connected cracks.

3) Soil Temperature

We suggest that the reflection coefficient of a wide range of
soils be related to the Munsell  color in both the wet and dry
state. The reflection coefficient can then be used for soil
temperature modeling.

4) Annual Use Sequence

Notation of the annual use sequence as proposed by Grossman
is recommended so that models requiring input such as crop,
rotation, and tillage  practice can be used.

-
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COMMITTEE 5: CONFIDENCE LIMITS FOR SOIL SURVEY INFORHATIDN

At the 1979 Nat ional  Technical  Work Planning  Conference of the NatIonaT
C o o p e r a t i v e  Sol1 Survey, I t  was recommended that this cormnlttee  be sub-
d i v i ded  i n t o  two  subcommittees; one  to dea l  w l th  long- range  ob jec t i ves  and
the second to address srort-range  objectlves, T h i s  recomnendatlon  and  the
long - and short-range charges are reproduced In Appendix I.

SHORT RANGE OBJECT IVES

In essence, t h e  b a s i c  s h o r t - r a n g e  o b j e c t i v e s  o f  this subcomnlttee  a r e
to develop ways to descr ibe and communicate more effectively wlthln  soil
s u r v e y s  t h e  v a r i a b i l i t y  o f  s o i l  p r o p e r t i e s  a n d  m a p  units and  the  con f i -
d e n c e  1 imi ts of the so11  s u r v e y  i t s e l f .

A BASIC QUESTION

In surveying the subccmmlttee  members  fo r  a  consensus  on  our  charges ,
a basic quest ion was raised that needed to be addressed. Thls quest ion was:
S h o u l d  t h e  sol1 s!!rvey report be 1) a technlcal  document ;  2 )  a  genera l  sol1
r e p o r t  d e s i g n e d  f o r  layma:~‘s  use, or 3) a;. expanded  document deslgned  to
serve both needs?

There were argur:lents  for each of these optlons submi t ted  by  members
of  the commit tee. More often than not, t h e  conmlttee  f e l t  t h a t  t h e  c u r r e n t
f o r m a t  n e e d e d  “Jazzing  up” by including more dlagrams,  flgures,lnterpretlve
maps,  and be t te r  nar ra t i ve  exp lanat ions  fo r  the  so i l  survey  users . There
was a lso  a  genera l  express ion  tha t  there  shou ld  be  an  In t roduc to ry  sec t ion
exp la in ing  the  scientific premise on which the sol1  survey  is  based and how
var iab i i i t y  i s  accommodated  and what  the  con f idence ilmlts of the soi l  survey
are .

Several  commit tee members argued for  the need to incorporate more data
i n t o  t h e  r e p o r t  r a t h e r  t h a n  g e n e r a l i z i n g  o r  waterlng  ,down what  ~1s c u r r e n t l y
pub l i shed . A strong plea was made to define more precisely  the map unit
descr ip t ions  and,  where  poss ib le , i n d i c a t e  approximations  o f  the l r  composl-
tion , al  though there was not unanimous agreementorr  this point.

POINTS OF CONSENSUS

I n  r e s p o n d i n g  t o  t h e  aforementioned  baci,:  riurstion, t h e  f o l l o w i n g  p o i n t s
were made and agreed to by a majority  of the committee  members :

1. The soi l  survey is and should be a technical  document
containing as much rnformation  as we know about the
area or that  can be feasibly accommodated in a s ingle
r e p o r t .

(13)



2.

3.

4.

The so11  survey format should be expanded to accommodate
more interpretive maps, graphs, figures, diagrams, photo-
graphs, and narratlve material to ald the user In under-
standing the soil survey as well as the particular  lnter-
pretat ions he or she Is after.

The sections on ‘View the Sol1 Survey was Made” and how to
use the engineering sections and behavioral interpretations
should be rewritten or amended to explain  the premise  on
which soil surveys and/or thelr interpretations are based
and the confidence  limits of the informatlon  and lnterpre-
tation.

Consideration should be given a supplemental publication
that would be designed for the laymen that would provide
an Illustrated narrative on how soil surveys are made,
the i r  sc ient i f i c  bas is , the rrcognition o f  varlebillty,
and an explanation of the of the confidence llmlts and
bounds of the information. Such a publlcatlon  mlght be
patterned after the USGS ProfessIonal  Paper No, 950 which
is an excellent color bulletln  on the use of geologic
Information containing exploded block diagrams, cross sec-
t ions ,  p ic tures , and tabular data for the layman.

SHORT-RANGE RECOMMENDATIONS

Charge I. Model Draft of Confidence Statement:

Model statements of confidence limits  will depend, In large part,
on the type and amount of data obtained to assess taxonomlc composltlon
of map units and soil property variatlon.

a. Statements on the confidenro  lln~ts of map unit compos i t ion
should be included where pnrzible, Data are relatlvely easy
to obtain and are often avaIlable  for many surveys, especially
those currently In progress, A suggested statement of prob-
ability or confidence limit  might be expressed thusly:

“In 90 percent or more of the units mapped as Sol1 ‘A’,
So11 ‘Al makes up 60 to 80 percent of the map unlt.
The remaining 40 to 20 percent of the map unlt IS made
up of small areas of Sol1 rgr In terming led wl th  Sol1 ‘A’
and areas of Soil It’ along small drains  which  d issect
some map uni ts.”

.

.
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b. Where detailed or even sparse field data on map unlt
composlt lon and property varlat lon are lecklng,  the sol1
sclentlst  can convey such Information to the soil survey
user in I) a subJectlve  manner In a narratlve sectlon of
the report, and 2) by more dttalled  map unit dascrlptlons.
This should be the mlnlmum standard for all so11 surveys,
regardless of scale and order.

Charge 2. Narrative Sectlon  on Sol1 Survey Objectlves,  Statlstlcal
Valldlty  and Sol1 Property Variabl  I I ty.

Appendlx No. I I (HOW THIS SURVEY
Is a suggested narratlve sectlon that
reports.

Appendlx ill contains an exampleI . ._

WAS HAOE AND IT’S STATISTICAL VALIDITY)
could be adapted to all sol1 survey

of a supplemental narrative statement
aeveloped tor regulatory agencies  using  soi l  surveys as a tool In Maryland.

Where transects and other field Investlgatlons  of map unit composit ion
and soll  property varlatlon have been d o n e , examples or excerpts from research
reports, thesis, and publlshed papers should be Included In the soil survey
report. ’ Often, the detail  and length of such studies and reports preclude
the l r  lncorporatlon  Into a sol1 su rvey  repo r t .  Neve r the less ,  t he  sol1 scl-
entlst Is obllgated to relay the conclusions of such studies In a succinct
manner  wlthln  the soll  survey report - selecting  sample data and/or sunmary
material  for inclusion  in the sol1 s u r v e y  r e p o r t . Edl tor ia l  po l icy  should
encourage the Inclusion of such Informatlon. Such lnformatlon can and
should be Incorporated Into map unit descrlptlons where approprlate and
a nar ra t ive  sect ion ldentlfylng  thls subJect.

Charge 3. Hap Unlt Descrlptlon of Composition:

f4any sol1 survey users require  more detalled map unit lnformatlon than Is
portrayed In the general and abbrevlated descriptions  now publlshed. The
cormsittee  recommends that map unit descrlptlons be glven more emphasis In the
report wlth respect to belng more speclflc  and quantltatlve.

There are varfous transect techniques  that quantltatlvely  provlde at least
estimates  of map unit composltlon and soll property varlat lon. Confidence
levels can be determined with  many of these techniques. It would be helpful
to some soil survey users to Include an example of actual data obtalned from
such transects so that the standard devlatlon, sample numbers and other statls-
ttcal  parameters are available for dlscussion.  Confidence  statements, such as
that In Charge 1.a could then be synthesized  from the data.

Data can be presented In a varlety of formats. At least six methods of
conveylng varlabl l l ty of solls  and sol1 lnterpretatlons  have been ldent l f led:

Hethods
I. Tabc

Examples

Paper  by  Lletzke,  0. A., R. 5. Ueber,
and D. F. Amos. Use’of. mapping unit
varlablllty as a crlterlon  In maklng
Interpretations. Proc. So. Reglonal
Work Plannlng Conf. of the Soil Survey
Okla, City, Okla., March 20, 1980.
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nethods Examples

2. N a r r a t i v e Descrlptlon of single and multl-
taxa units us ing appropr ia te  s ta -
t i s t i c a l  I n f o r m a t i o n ,

3 . Cross-Sections

4. B l o c k  Dlagrams

5. Photographs

6. Graphic D i s p l a y s

Conventlonal  hand drawn

Computer net In 3 dimensions

P i c t u r e s  o f  varleblllty  In a
p a r t i c u l a r  s e r i e s .

Scattergrams htstograms,  schematic
Illustrations.

Appendix IV contains  examples of several of these formats.

For some soil propertles and other types of data, confidence statements
are not easily developed, Tabular or graphic presentat ions may be necessary.
For  example ,  hydrau l i c  conduc t iv i t y  da ta  a re  usua l l y  an  ex t remely  var iab le
soi 1 p r o p e r t y , Regressron  analysis o f  s u c h  d a t a  l e n d s  I t s e l f  t o  t h e  c o n -
s t r u c t i o n  o f  predlctlon  i n t e r v a l s  w l t h  s p e c i f i c  confidence l l m l t s . Such
data  genera ted  by  an  Experiment  Statlon could be Incorporated In one or
two  sma l l  g raphs  w i th  ljmlted  narrative d e s c r i p t i o n . Figure 4 In Appendix
IV from Baker (Water Resources Research, Vol. 15(1):103-108,  1578) 1s an
e x a m p l e  o f  a  g r a p h i c  display o f  a  p red ic t ion  In te rva l  fo r  hydraulic  con-
ductlvlty  (k) o f  the  P iano  serres I n  W l s c o n s l n .

NOTE : The  variety of statistical parameters and techn iques  used to
express varlabllity,  confidence l lmlts,  and other measures of
natural  scatter are beyond the tralning and background of  most
f i e l d  s o i l  s c l e n t l s t s .  T h e r e f o r e ,  It I s  n e c e s s a r y  f o r  t h o s e
sc ien t i s t s  trained and exper ienced in  statlstlcal m e t h o d s  t o
ald f ie ld  so i l  scientists a n d  s o i l  s u r v e y  r e p o r t .  writers In
I n c o r p o r a t i n g  varience and probab i l i t y  s ta tements  In to  the
so i l  survey  repor ts  where  appropr ia te , And the editorial
po l i cy  shou ld  be  f lex ib le  enough to  accommodate  s u c h  c o n t r i -
b u t i o n s .

Charge 4. General ized Aspects of  Soi l  Water Movement:

O n e  of the nust Impor tan t e lements  in  sol1  behavior and land use con-
s t ra ln ts .  as  we l l  as  one  o f  the l e a s t  u n d e r s t o o d ,  Is water  d lspos l t ion  wlthln
and o n  t h e  sol1 medium,

the

CT,

A  sectlon wlthln  t h e  sol1
hydrologic  cyc le  withln t h e
and annual runoff should be

-

survey should be devoted to the components of
survey area. T o t a l  p r e c l p l t a t l o n ,  p o t e n t i a l
dlscussed  in general  terms as a moisture

0
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budget. The modlflcations to the budget, such as land use (e-9. vegetative
cover and duration),  slope, map unlt, etc. should be dIscussed_ A schemat  1 c

diagram lllustretlng the magnltude of the water pathway vectors should ba
Incorporated as a model for dlscusslon.  Downslope  water movement must be
portrayed In Its components of both surface and subsurface flow.

The dynemlc  aspects of water table fluctuatlonr should be discussed.
(See example, Appendix III). Graphic  displays of water table measurements
In the survey area should be included In the report where aPProPrlate.

C h a r g e  5. Soil-Geology-Hydrology  Relatlonshlps:

Each sol1 survey report should have several generalfzed cross-sectrons
or A b l o c k  diagram of the mafor geologic features,  showing their relatIonshiP
to geomorphology and soils. This effort should be the responslblllty of the
stAte SCS geologlst. The U.S.C.S. Professional Paper 950 provides excellent
examples of such Illustrations.

Charge 6. Crop Yleld and Cllmatlc Data:

The StAtA Soil Sclentlst should seek the cooperation of the Stata
Agricultural  Experiment Statlon Director And/or Extension Service Dlrector
so that the latter could appolnt a staff member (either  the Experlment Statlon
Sol1 Survey Representatlve or Sol1 Management Specialist) to coordinate yield
and cllmatlc  data acqulsttlon. Extenslon agents, ESCS and ASCS personnel,
Crop Reportlng Service  personnel, thesis research and other sources should be
consul ted for data and lnformatlon.

GENERAL RECOMHENDATION:

The varlety of condltlons and dlfferent levels of data acqulsltlon  In
each state and area preclude the posslblllty of drafting model narratlve
sections for each topic addressed In the charges to the.cMmlttee. Each
survey Is unique and should reflect the state of knowledge at the tlme of Its
development,

To carry this phllosophy even further, the commlttee favors mdre local
Input and orlglnallty In soil survey reports while malntatnlng most, If not
~11, of the current “standardized” data, This recommendation  stems from
the concern over the “standarlzed format” of the narrative section of the
survey report, This policy results In survey reports of the same length,
format, style, and wrltlng level. This sltuatlon is further entrenched by the
use of computerized sectlons which are merely a “fill In the blanks”  approach
to wrr tlng. The comnlttee suggests that, not only should more orlglnal Ity
be accommodated,  but different sectlons of the survey report could be written
for different audtences.

To address the general condltlon and provide the layman and general so,,
survey user with conceptual tnformatlon and interpretive guidance,  lnc]udlnSl
confidence llmlts and degrees of varlablllty, thls subcomnlttee  racomends the
development of a general so11 bulletin to supplement the sol1 survey natlon-
wide, This publlcatlon should be patterned In part after the u.S.G.S. pr o-
fessional Paper 950, 1978. Many of the concepts and su’bJect  areas ldentlfled
In the short-range charges could be discussed In this medium,  Allowing  on,y
speclflc  points and data to be used In sol1 surveys themselves,
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LONG RANGE OBJECTIVES

The subcomnlttee on long-range objectives has no report at
this time.

COMMITTEE 5 RECOMMENDATION

It is recommended that this committee be continued.

.
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on plum, tll1.S.  prsccic. md po.itlon ln c h .  rotstim. (5..  Itam 6 of  form.t uplmstlon.)

Adoptlm of th .  snnu.1  U S. ..qu.nc.  cmcspt in th. XCS‘  w o u l d  p r o v i d e  s c.t.Sory  for ord.rtiS  intoration  with
. pot.nti.1  for  c l . . . . .  v.ry slmi1.r  to  tho. .  .m?loy.d  by the S.rvlc.  .nd other rS.ne1.s  tha t  plsa md in.t.ll
cm..rv.tion prsctic..  on sm.11 psrcsl. of lsnd. U.t.r-r.1.t.d  informsCion  for t h .  wu.1 u.. s.qu.nc.rould
hsv.  assrly dir.ct  spplicstion  to ..p.ct. o f  ~m..rv.tiOn  pl.nainS  .I us11 .I t o  yl.ld pr.dictlon  and would  b .
spplicsbl.  to th. hydrology portion of models such .a CUti d..+.d to . ..l.t in ci~..rv.tion pl.minS.

Curv. Nunbsr  mad Runoff

I-in.  propored  r.cord  form.r  (1t.m 8) l i n k s  t h .  Curv. Nmb‘r .nd th .  r u n o f f  clus to th. monthly  p.tt.m c,f s o i l
w1c.t ‘L.c..  (monthly sss..s.wnt.  whether d r y ,  m o i s t .  wst, fror.. f o r  stsnd.rd  dspth.).  Tbs Curv. Numb.r  i s
the p r o p o r t i o n  of th.  rots1 daily r.inf.11  thst occurs  u mnoff. 1.bl.d  v.lu.. .r. ‘ivsa for combinstios.  o f
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,011 hydrolopic *roup, the ‘Oil  ‘urf‘c. CondIL1on  incl”di”p  c‘nopy. .“d the .nt.c**.n:  m0i‘t”r.  condi:lon.
cm-f* Numb‘?.  sr*  rid8lY  us=c for CoD..N.tion p1snnfng  sod ‘T. u.**  in tb* cn.EA.“S  nonpoint  pollution  model.
Uakiap  t h .  Cut-+. Nuab.r  depurdmt  on the  m o n t h l y  wst.r stst. w o u l d  clos.ly  int.rr.1.t. s o i l  s”rv.y tift.m.ti~n
with .n‘in..ring  d.si$n. S u c h  lir.kFn~  w o u l d  rrquir.  chs”g.‘  irr c”rr.nc  9rsctic.s.  O n .  chsng. i s  th.t t h .
bydrolo‘ic arc”9  w o u l d  no; b .  eonstsnt f o r  s o i l ‘  thsi sr. v.t s..son,lly; r.tS.r. t h e  hydrclopic  ~ro”p  would  1,.
.‘s~~.* monthly and bL d.p.nd*nt on t!l. *.ptti t o  f r . .  Y‘t*T. Anotbrr ch.np.  i s  th.t o~c”rr.ac.  o f  s fror.n
st.t. .t shsllo” d.pth w o u l d  b.cm. . n‘c.‘s.ry sol1 surv‘y  ob..rv.tion b.c.“s. o f  I t s  im,ortmc.  Ln d.t.rmininp
Lb‘ curv. N&W.

2%.  c”rru.t  nmoff  ccnerpr  ug rspuire  I*-rvalurcion  aad perhsps i t  sbovld  b .  d r o 9 p . d .  Runoff  i s  n o t  cormonly
,,s.d;  imstssd, tb. Curv.  Numbrr i s  earnplayed. An0tb.r w*.im.ss i. Lh,l runoff  c~***  pl‘c.r.mt cmnot t.. ‘“.l”nt.d
011  tb. b.si‘ o f  the  q”.litstivs dsfiaitions  La Soi: Survey  Staff  (197s). Fin.lly,  thsr. i s  sn inb.r.nt dif-
1.r.r.c. bscwrm tbr nmoff  concspt  and  the Cvrv. Nuobrr. I t  r.st‘ o n  t h .  f.ct chst  p..k r.t.. f o r  shcrt tin.
periods .I‘ ‘109‘  d.9.nd.nC.  ub.res. d a i l y  I.L.‘ .r. o n l y  u..Uy d.pcnd.nt o n  s l o p . .  lunoff  clsss p1.c.m.r.t  is
‘ l o p ,  d.pcnd.nt,  “hrr.“  Cvrv. N”mb.r  is not. If.ncs. b y  Lnfsrmc..  t b .  rrmoff  com.9t sppsrm~ly  perr.ins to
pssk r.t.s f o r  short tim. dur.ti0.s r.tb.r th.n t h .  t,.ily rst.s t o  which th. Cvtv.  N”mb.r  r.f.rs.

“ b y  .rs t h . ‘ .  ~on‘id.r.ti~~~.  o f  runoff s n d  Cut-“.  N&e?  iPl9ortsnt t o  tb. chsr‘.  o f  t h .  cositts.?  Tb. .nsw.r is
tb‘t s h o r t l y  ITS  l i k e l y  vi11  b .  c.lc”l.tin8  s o i l  .xt.t st‘t. “‘tng  h y d r o l o g i c  modrls th.t ssti~st. t h e  9ro9ortion
o f  t b .  pnci9itsci”o  chst d o . ‘  n o t  tifi?Cr.c.. 0”r  pr*s.or soi1 tuo(Icay  w&l doe. not col7rid.r ratoff. i’.
bsv. t h .  pot.nti.1 t o  “ s .  mar. s o i l  s”w.y informrion f o r  tb. .stimtion o f  th. aount  o f  w.tsr tbs: runs o f f
tb.n i. curr.nt pr.ctics.

Plsnr-Avsilsbl. Yscsr

Looting  dc9ths md lsborstory  w.t.r r+tmtion v.1u.s bs”. b.sn conbioin.6  t o  c.lc”1.t. vhst .t. c.1l.d v.t.7 r.-
t.ntion  diff.r.nc.  sums (I.. 2t.m 7  of .xpl.nstion). nl‘ c.lcul.tion  r.s:s o n  di”idLnp  tb. ran*. o f  .n.rg.:ic.:?p
.v.il.bl. w.t.r ‘t 2 0 0  W’s  (2 b.r) uld o. tb. .ss”m.ption thst only .  portion o f  r h s  Y.L.I r.t.ia.d  .t t.nsion
b.lov UOO kPs (U b.r) i s  .v.il.bl. within ths .on. o f  fsu roe:‘ , Vb.I..‘ for L b .  *on. of c-on (or  my) :oots
.11  o f  t h .  w&t.= r.t.Fa.d i s  avrilsbl.. la L”tn, fh. 9rcportio” o f  t h .  “.L.x tb.t i s  .v.il.bl. i n  th. r o ” .  c’f
flu  r o o t s  dsp.nds on soil 9 r 0 9 . r t i . s  thst torrtrol  hnt .ss:l, r o o t s  in thst zon. CLI  grow ro”.rds “,t.r. l-r,.
specifics o f  t b .  c.lc”l~tlm  ‘re not very importmt;  th.y undo”bt.dly  would  chsng.. 9atb.r. vb‘t ‘..ZI‘  in9oI’t.rL.L
in .  m.a.‘.mcnt  ..ns. i s  th.t  ‘ “ c h  convrr‘ions  r.q”ir. r o o t  dsprh ~m.r.lir.tion‘ vbich Y. lrck .  9rogr.~  t o
obt‘in.

2%‘ O.US  Ilydrolo.ic  Hod.*’

A foruc f o r  v.t.t-r.l.t.d  informstion  ‘ho”16 b o t h  provid. infonrtion  f o r  .nd ~‘c.iv. inputs  from . ms;or h:rdto-
lopic mod.l.CWxti’  ..sma sn ‘99ropri.t.  m o d e l . I t  hs. b‘d .  brosd b.‘. o f  d.“.lo9mmt with in9”t b y  .  lsryt
n”mb.r o f  SU-AR  sci.t,tl.t. snd i. r.c.i”inp  much ‘ttmtim vithfn the S.t-“ic.  ‘I ‘ vrhicl.  f o r  cons.w.tion
9lanr.in*. Lat.rn.1u.t.r  ‘t‘t. i s  .v.l”.t.d on .  r~nin~ balls us@ l..f ‘I . .  I.nd.x.  rsdiant  m.r~ and
“‘“wtion. ‘ b o u t  .v.por.tion f r o m  b.r. srolmd . . well .I w.t.r rstenticn  ch.r.cc.ri.tics. Tb. w.t.r .t.ts i s
th.” used t o  .d,“st th. Cutv. Nti.r. T‘tim.t.‘  of -ofI snd 9.rcol.tlon S T ‘  obt‘imd.

i%. propos.d  w.t.r in format ion forma: right provide the following  lnpvt for CR.WS:

A.)

1)

C)

D)

1)

Cur”.  n”mb.r‘ f o r  9.riods outsld.  the ‘twin‘ ‘..soa uhm r h .  s o i l  m.y b s  fror.n  .ndtor depth t o  f r . ‘  ~‘t.r
i s  sb.Uow.  Z’b... ‘r. th. prriods  uh.n the .ntsc.d.nt w‘t.r c o n d i t i o n  i s  l‘s‘ all cslcu1.t.d b y  the c”rr.at
K&l. Us”. d.f.“lc Cum‘ Numb‘r‘ sovld  b .  s u 9 p l i . d  wh.r. c.lc”:.tim  by  the m o d . 1  i. not  drsi’abl..

loot-d.pcb  informaim  aand tbs  d e p t h  p.trsrn of 8uimx.m w.tsr r.mov.1  by  plants.

Estimst.. o f  maxima w.tsr r.t.ntim (s.ti.tion) md o f  w.t.r r.t.r,tion .t ..v.rsl t.nsions.

Compilsrion  o f  tifilcr.rion r.t. snd hydrsulic  conductivity  dam.

“..sur.d md .stim.t.d 9.tt.ra‘  of w.t.r ‘t‘t. .g.Lnst  which 9.tt.m‘ c.1cul.t.d  by rh.  m o d . 1  c o u l d  b.
ca.9 .r .d .

Outpot  from  CE_UKS  ni‘ht b. “s‘d f o r  c.lcuhcion o f  th. c.xo”omLc  u.C.r  r.@. ‘t‘ccmcnc  and w1c.r b.l.nc.
di.~r.m.  .nd to d.‘crib.  port ions of rhs monthly 9.t t .m of  wst.r st.t.s for ‘tuld‘rd  d.pths.

IX. Prob1.m: 2bhc propo..d w.t.r lnformcion r.cord fotmr involv.. rh.s.  d8p.rr”r.s f r o m  c”rr.nt  soil s”rv.y
docwaatstic.,:

A . )  Dsfinition  o f  .  ut.gory  b.lo” th. p h . . .  th‘t Ir,corpor.t,s 9l.r.t. c”ltur.1  9r‘ctic.. .tc.

B) lncorpor.cion  o f  reoot d.pthr into .v.l”.tim o f  .v.:l.bl. w.t.r ‘nd t h e  ‘en.r.tioe o f  .ddi:ionrl  “at‘r
r.t*ntion points.

rknis.1.  u. c. .d. 1960 -: A Pisld-scsls  IWri  for ~cic.1~.  R;moff. ad Erosiocl  f rom &.riculcur.l
@n.g.m.nr  Syt.m. USDA cons. R.9t. 2 6 .
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Lrplsr..rion o f  “ S o i l  Survey Usrer-SalaCed  Iaforurlm”

I-n. r.cor* con.i.t*  of N O  or mooI. purr. 1r.m. 2  snd 3 00 t h .  f i r s t  p.S.  parrin  to rb. ..ri.. snd 1t.m L to
b o t h  ..ri.. .nd s ph... or p h ” . . . m .  rtcond  mdfor  .ddirion.l p.,..  p.r:rin to plmt-,011 u s .  wr.c.Qt.,  r.-
ferr.d  c o  .I mu.1 us. ssqurne... me iniri.1  *atry  under l ch it.= i, r.f.rr.d to .I Entry A.. Updsr.. till
become a, c. etc.

0
1m 1

Ihe number  of  r.cord.  r.f.r‘  LO t h e  .ddiclon.l .h..t. br7ond  th. ,.ri., .h..r I. of th, da. 1adic.r.d.

mn 2

m. ‘r,ph i, f o r  ,  st.~im D*.T th. t.nt.r  o f  OCCU,-~DC.  o f  th. s o i l  ..ri... m .  di,eu,‘im  to follow is frw
.  p.p.r i n  public.rion b9 J. ,. moqw.,  .I .l.. mt.ir1.d  “U8pur.r  ProSr.m  f o r  Obtaiinin( Di.~ran. o f  Clim.Cl~:
Ear. uld S o i l  and V.t.r  B.l.nc..”

m... di.gr.=  pivr .  simpl1fi.d  St-.phic QktWS  cf th. soil mi.tun  r.Si~  o f  l  vhol.  .oil. m.y st. b.s.d
oD .w.S. ~o.%hly v.1u.s from lonp-t.m  r.cotdr  fOt  QWiQitSti~n  =d  WAQSWU~S.  mS dislrlu ioClUdS

pot.nti.1  .v.potr.n.pir.rim (Pi)  c..lculrr.d  from .‘r t.mwr.tw.  md froa  t h .  .o.ll.bl.  w.t.r  c.p.cit9  W C ) .

k.cb.rfi.  b.Sins  vhrn pr.cipit.tion  uc..d. Py, .nd contin”..  ~tfl  th. wvrLl.bl.  w.t.t c.p.clt9  1‘ f i l l e d  or PI
rS,ia .xe..d‘  pr.ciQit.rion.  w .xi.t. “h.n pr.cipitrtio.  ‘~tiafi~‘ available  v..t.r  c,p.c?ty  .nd continric.
t o  .xc..d PT. Ih. psrlod  o f  .urplu.  cu. b .  1nt.rprrc.d  a. the tin. vh.n runoff  frw  Ch. soil is most liksly.
ot f o r  p.rviws  soil., rhrouSh-flw  i s  tb. ‘r..r..r.

Equti  .r.. pro,.ction  is u s . 6  to d.r.rm3.n. tb. loc.tion o f  v.rcic.1  2.in.s ..p.r.tiaS urilir.rion  f r o m  w i n
tb. di.pru a.. UD or rsch.rS.  from Lurplur in tb. di.pra was Is. y o u r  condit%ons  .r. testad:  1. i f  NC and
115 .xc..d DD; 2 ,  i f  AK and LTI  .xc..d Bs; 3 ,  i f  ES  and “3 ,xc..d AX; o r  L, i f  tan. o f  Ch...  condirion.  exist.

rrcn3 0

m .  rsbl.  Siv..  t h .  c.lcu1.r.d ‘oil ~i‘tur‘ r.Si= f o r  th, tsxor.oPLt  .~i.tw.  coarr.1 sscti~  busd on %a1tKL9
pr.cipit.tioa  snd PE non.,... m. clim.t*  .t.tion I. a..I: th .  cult.t  O f  DCC”rT.DC.  O f  t h .  ‘ O i l  .*ti*..  me
c.lcul~rio~  .cb.w Y.. dw.1op.d  b y  yrrmklin Nwhall (r.tir.d). cl~rcloSi.r,  S o i l  Con..rv.tioa  Srwic..  m.
t.bl. .a7 b. obC.in.d .t .ith.t ch. YuhioSron  Cwpur.r  Canrsr or .t th. IMv.r.it9  o f  N.bruk.,  L i n c o l n .  me
ce.qut.t  proSrrm,  YXG. for t h i s  purpo..  .ddr..... . t.p. f i l .  o f  climra d.r,  vith on. caatrol  c.rd.

m. .rplm.rioo  t o  f o l l w  is t.k.. frw y1 uapubl1.h.d Q.Q.r b y  N.wh.11. “c.lcul.tion.  O f  so11 noisrur* R.Sis.‘
fto. th. C-tic Qxord”:

m. ‘ o i l  ~~oistur. p r o f i l e :  Lnmd.  frw +hr  rurfac.  down t o  .  d.pth .u& chat  tb. .vailabl.  wsttr c.p.cit9  OIYC)
bcrv..o  Lh. .utf.cr  md thst  d.pch i s  2 0 0  1~.

mr soil hoister.  c o n t r o l  ..ctio~  WCS)_:  m. upper boundrry  1. ch. 1wrrmo.t  depth th.f  d r y  (tm‘ion >lSOO kP.
but  not .it dry) soil till be broughr  10 field c.p.ciC7  by 25 m Of Y‘L‘r. Th. lolnr  bomd.ry 1. the d.pth  t o
vhicb th. .v.Ll.bl. Y.L.~  c.p.ciLy  of l roil is fllled by 73 m of ".c.r  awim~ dowward  from Lh wrtaca.

Movmenc  of .oi‘tur. inrc  t h e  s o i l : m. model ..‘uE,.  chst ~oistw. .pL.t.  th. r o i l  f r o m  the t o p  md f i l l  ..ch
iocrt=nt  of soil to field ~,pstit7  before  raterin~  the D.XC iocrr=nt. When dw venttin‘ front r.rchr.  th.
bottm of th. roil moisrur. profil..  .xc.“ q oi‘tut .  1. . ..um.d to b. lost by d..Q p.rcol.tion  or by r u n o f f .

!,oveern.r  of moisrur. out of rhe ‘ o i l : Exc.pr  f o r  .xc... moistur.. r.moval is mly b7 .v.potr.n.pir.ti~~~.  It is
..‘ua.d thst in th. ..rly phue.  o f  rh. d*Ql.Clon  proc.“,  on. mlc  o f  P i  r.mo”..  0. unit o f  moi‘tw.. IO  1.C.r
p h . . , . ,  on. unit o f  PE r.wv.‘ 1.1. chaa 00. MIL of~.oi.ture;  1.8. md le.. is r.w”.d  .  la.‘ .nd 1.8. w.t.r
r.m.LD. ia chr .oil moisrur. profil..

Climrolo~ic.l  fsctor.: I%...  .r. th. y..r-by-y..r  racord  of mcmthl9  t o t . 1  pr.cipit~r1.a  (r(p)  .nd  of tb. n o r m . 1
monthly  porenri.1 .v.potr.n.pir.tioa  (PL). Ha,tbl7 QlSCiQit‘tiOa,  Kp,  iS .  ..um.d CO  b. distributed  tichfn  Cb.
month  .ccordinS  to th. followinS  rul.‘: a) oo.-h.Lf o f  W. called  “BP.” (for  ‘h..V1Y Qr.CiQiLstiOn”) WC”=‘

d u r i n g  ch. pri.ncip.1  storm of th.t psrriculsroonth. m l .  moisrur.  is  uswad  t o  .r.f.t the s o i l  1s.t.nt.n.0u.19
st rht tiddl.  o f  t h .  aoath .nd LO br a d d e d .  tithwt  l o “ . t o  .ny 1~1stur.  .lr..dy  i n  th. ‘ o i l  .xc.pt vhrr.  AK is
xc..d.d.  m i .  ~oi‘tur. is di.‘ip.trd  st . t.tt  Q?OQOrtiC.nSl  L O  rh. w.il.bl.  w‘t‘t  i n  t h .  ‘oil; b) t h .  orhsr

h a l f  o f  SF’,  crl1.d  ‘IQ,” (for "liphc pr.cipi~.rion”)  o c c u r .  i n  s.v.r.1  light f.ll‘ .nd I. di.‘ip.t.d  .t th. f u l l
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t,t. o f  IL f o r  t h i s  mcatb. Non. o f  L b .  light pr.cipit.tion  .nt.r‘ tb. soil .xc.pt “h.n Lp ir Srr.t.r rhrn
pc.t..ti*l .“*potr.nrpir.rion  .ad Ax ir not .xc.rd.d. The .~OML .ctu.lly th,: .nt.r. the s o i l .  01, i f  Le <PC,
i s  lost fros the nail. II csllsd n.t moistut. sctitity (NW.

0

Tb. ..cond climsto1oSic.l  fsctor,  potmtial  w~p~tta~pit~tion,  PE. i s  ..tim.t.d f r o m  l%ornthu.it.‘.  fomu:..
Vnrrr .“,il.bl.,  t b .  publi.h.d  monttly  .“rt.S. PC vslu.. a. used. yet  Dlh.T  .t.tionr, long-term .“.l.S..  .I.
c.lcx1.t.d. PE i. .,.umd to be di.tribut.d  unlfotmly  0v.r .1: d.y. o f  th. m o n t h .  Ih. PE .v.il.bh t o  r.mo”.
mnI.tur. from he soil moistur.  profll. is r.duc.d  by  th. Pt r.quirsd to dissipsts L P .

nl. Soil !4Oi‘t”r*  0i.er.m. Tn. conc.ptu.1  d1.Sr.m us.d in the cowut.r m o d . 1  ccm‘i‘t.  o f  2 0 0  iadividu.1  1 m
incr.mat,t‘  o f  th. .  .  ..m.rd svsi3sbl. “.t.r cspscity  o f  2 0 0  m. Esch o f  t h e . .  incr.m.nt‘  ot 1.y.r. ir d i v i d e d
into 2 0 0  ..patr LO  co”.t  th. trnSc froa 1 5 0 0  kP. rrt.ntion to f i e l d  cspscity.  3-w.. ..~cntr.  ..ch :/200  of
1 ..n. .t. t b .  ,,n,t‘ thst ‘t. ~snipu1.t.d b y  th. comp”t.r. OurinS  .CCI..L~OP. ..i‘tur.  i s  ‘ddrd f i r s t  LO fill th.

. t o p  It,.~t.m.nt  from 3.ft t o  riSht end tb.n t o  f i l l  ‘ucc..‘i”.ly  1oo.r incr.m.cnt..  B y  coavrntioa,  th. lovsrt
incrsmsn: to und.t‘o  sccr‘tion dotinS th. W ot Ip .“st,t is filled compl.t.ly  st tb. .nd of th. .“.nt.

,-,I. mod.1 f o r  d.pl.tio. i s  q u i t .  diffrrmt. I t  is ssswd thst mot, .n.rSy  or m o t .  unnit. o f  pct.ati.l  c”.po-
. tr‘n‘pir‘tiar,  .r. n..d.d t o  r.mo”.  moi‘tut.  .‘ t b .  ‘oii dri.. snd .  tb. dryinS  1.y.r  occutr d..pcr i n  th. ‘oi:.

I-,,%. c~,w_.pt  is spplird in th. c.lcul.tim  through th. .  ..umption th.t rlonp .n? dispotal  (referred  to .s .
“.l.nt”)  o f  ch. s o i l  ooi‘tur.  disarm.  mc.i.tur.  I .  .  ..u.d to b. rrmo”.d “itb .qu.l .“.. 1t ir .r.vaad  :h.t
fat  th. f i r s t  f.” .h.r.. on. unir o f  pot‘ntisl .“.potr.o.pir.tion  tsmo”.‘ on. ..~.nt o f  DO~SWI.  .nd thst f o r
.ub..qu.nt  .l.r,t. prcSr...i”.ly  mot.  u n i t ‘  o f  potmti.1 .“.p~trsn.p~t.tlt~”  ‘r. o..d.d to t’smo”.  otn. unit  o f
.ai.rur. until  it, th. dti..t c o n d i t i o n  lad f a t  th. l.‘t inct.m.ar‘  o f  th. di.S”.m ‘I .ar,y ‘s fi”. unir,  o f  PE
.I. n8.d.d to ~SDO”.  0.. mallit o f  mi‘tur..

Sh... .r. t h .  dspth l i m i t ‘  on t h .  ‘ o i l  proptrty t.bl. o f  thr S-5 fors w i t h  ‘“bdi”i.ion‘  within th... d,eptbs.
OsprC‘  f o r  mslyrrd  prdonr m.7  br rdjustsd  t o  d.ptbr d.t.,min.d b y  th. S - 5  form.

i-air  is the lo”.:  Y.t.r contrnt  limit  o f  Lb.? Yet wstet .t.t* C l . “  (Item  8). It is not mmonly  run  i n  t!l.
l.bC.t‘t0ty. ~.‘~r.~.t.  CSD  b. m‘d. i n  the Ti;ld  with t.n‘:
th. m..ur.d  rstmtioa .t 3 3  ot 1 0  kP. sn smount  of w.t.r ‘qusl t o .  potLiOn of the c.lcu1.t.d  lit-fiXad
porD.ltY  f o r  th*t t.n.icm:

‘wet.*‘. Y‘ “se .pprorim.:ion‘  msdr  b y  sdding t o

.

0 Portion of

Psrtic1. Sir&
tit-fi1l.d  Potosity
33 kP. 10 k?.

S m d y .  C..r..-lc..myk’ O.SO 0 . 0 5
0tb.t O.‘O 0.35

ih‘ “‘lu.  c.1cul.t.d  f o r  the oessurcd 10 U’s rrrrntion is u‘.d  i f  ‘“‘ilsbl..

2/X m .xclud.d;  ~tb.rwi..  flnily Rsrticl‘ s i r .  rul.‘  ‘pply.

b/&it-fil1.d  porosity must l rc..d 2:. Within this r..ttiction,
sdd 3  “01~~.  psrcmt unit. o f  Y.L.I.

C.,l,,m  B m y  b. urrful s. .n ..ti~t. o f  m.timum  “.t.t boldinS  csp‘city. Tn. difference bcmmcn  ccl%. B md i
m.y be usrd .  t b s  suimum V.L.I t.t.ntI.m  .a.r(.ric.lly .“.il.bl. to plsnr..

Column. C thrauah  C

,,I... .ntri.. ST. b...d on liborsto~ d.t.rzin.tion‘. R.t.“t:on ‘t 3 3  kP. m.y ba .“.il.blr b u t  n o t  st 10 kP..
4  rouSh ..tim.ta  of th. t.t.~tion st 10 kP. msy b, obt.in.d  by  adding  o n e - f o u r t h  of th. c.lcul.trd  .ir-filled

. p o r o s i t y  St 3 3  kP. to tll* r.t.nticn St 3 3  kP.. R.t.ntio” ‘t 2 0 0  kp. is rrsuwd  LO ..p.r.t, tb. “.t.t conrid.r.d
r..dlly plu~t .“.~l.bls  i n  sn ..arS.tic I.... froa thst w h i c h  i s  dlfficulrly  .“.il.bl.. Most o f  th. ~.mmon
fisld  crc.p. .d.ptrd to ususlly m o i s t  s o i l .  or intarSr.d.‘  thetcto d o  r,ot undergo  .cooomiic.lly  import.nt str...
i f  t h .  t.n.io. is  below 2 0 0  kP. in the m.,or  psrt o f  t h .  d e p t h  o f  c-an ot nuly root.. hc .tp.r.tion ,t
100 kP. msy h . “ .  littl. .pplic.tion fat phat.  .d.pt.d t o  t h .  n.tur.1u.t.r  r.Siw of s o i l .  drisr th.n t h e_
int.rSr.d.r  to wu.lly  m o i s t . S.l.ction o f  2 0 0  kP. Y.‘  based  on tie f a c t  chsc  t h i s  is ‘bout th. louart  t.a‘ion
.t “hich r.t.ntion m...,,r.m..”  csru b .  run o n  sisvrd ssmpl.‘ thrr.by  rcduc%raS  t h .  test.

Coluw.  H snd I

Hydrsulic  C o n d u c t i v i t y  i s  Wcordtd  f o r  th. ..rur.rrd coadirion urd st 5 kP. trnsion. Seth pcrtsin LD  v.rtic.1
inp1.c.  ori.lt.:ion. Vertic.1 ..t”r.ted hydrsullc  conductitity  i. th. ‘.m. s, th. prrmrrbility  cf tb. S - 5  soil
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properry table..  Ihe ts~i~t.‘  on the S-S ~ro~‘rty  r.ble .r. b.,.d on S”id.1in.s r.l.cinS morpboloSy’md  on
m..,“r.uerlC, o n  car., S x S cn (O’S*:l.  1 9 5 2 .  SSSAP  10:3X). n.cro,copic *..rur.. (rrnlcr”r.1 p1.n.r void‘.
.nimal  burrow,  *cc.) comon:y  dewtin. t b .  ,.r”r.r.d hydrwlic  co”d”Ctiti:y. T&s, f.,r”r., u,“,lly .r. “id.:?
rp.c.d.  Hmc.,  ch. spacimrn on w h i c h  w.‘“I.m.“t,  “‘u.11,’  .r. msd. my .OL cmt.in r.pr.r.nr,riv.ly t b .  cm-
rrollinp irecurer.  Rcs”?cinply.  L h .  r.porc.d  v.1u.s  uy b .  too 1~.

Cm,.r”r.r.d  hydrwlic cmducriviry  c”.monly  i. r..ur.d  f o r  ..v.rrl f.n‘lm, .r,d so-c.1l.d  K-CYN.,  .r. 0bt.ti.d.
2%. 3 k?. wlu. WI, s.l.cC.d btc.“,.  mny o f  t h .  field d.t.m.in.tlons  curr.ntlp  .r. b y  0. ia,r.nr.n.o”s pw-
f i l .  urbod md .t .ppr.ci.bly lower Lmsi.. thm 5 W. ti.y my DOC gi.ld d.r, fm ,h.llov borilms. Sinil.rly,
som. l.bo,r.rory wcthod,  .l‘o f.il .t .ppr.ci.bly 1-r ~.nsi~n,. POT mmy purpo,.,. v.1u.s  LL r.n,icn, nr.1
1 Us would b. useful. 1” cb. f”t”r.,  c l . , , . ,  o f  K CUN.‘ my b .  .p.cifi.d.

Colunn,  J-L

l-m.,.  .r. .rmd.rd l.bor.wry d.t.min.~im,. 3%.  )2 m i n c l u d e s  up to 25 m di.m.t.r mr.ri.1.

Columns  J Md s ,.ryt ConY.r‘fCm  ctw&r,g  of volum. p.rc.nt Y.L.r (COl‘. n-G)CO w.mr p.r=*.r.*.  on .  (2 :=
b.‘i,. ?l”lriply by ch. qu.n:icy

vhtr. the  l.c:.rs  refer  co calrum  d.,iSmrim,. Modif1c.ci.m.  .r. n..drd If t h .  >2 m co.t.ins .p.r.ci.bl.
Y.L.I.

this is r.f.r.nc. infomarioa  .nd .xplm.Cioa for 1f.m.  l - 6 . ,b. p o s i t i o n . 1  0rd.r  of tb. ,.q”rnc.  nLLIPb.r‘
p.r.ll.1,  :h. posirion.1 crdrr oi cb. ..cri.s uad.r  the 1C.m p.fc.

ITEEX  6

tinu.1 U s .  Srgucnc.,: l-h.,. .r. ,ulu.ry  to J.nnu.ry r.p.nt‘ of  ch. .oil-“se conttiuvm  th.t b ‘ c . “ “  o f  k i n d  o f
pircr,  or type cf c.m.9.a.nt  inc>ading  tii1.g.  p~.cti~., .r. .xp.cr.d fo hsv. .  p.t~.m O f  Y‘C~  ~:lt*s  md/or

rurfrc.  o r  n..r-.urf,c.  Y.T.:  mov.m.nc  diff.riaS .ppr.ci.b:y f r o m  otb.r mnu.1  “I. ..q”.nc.s  o f  the sm. ‘cii:
p h . , . .  I-,,. ,.quenc., s.~.cL.~ s h o u l d  involv.  m.jo, p2.r.:‘ .nd tot‘rion,. Act”,1 ,.q”.,c., would be Sr0”P.d if
DO  “,.f”l p u r p o s e  “ovld b. ,.n.d by i.p.r.c:on. UrS. p h y s i c . 1  diffrrtnc‘s  in th. rlll.S.-.:f.cc.d ton. ,  .I
ml? .I v.r.r-l.1.Z.d  prop.r:i.s, vou:d b .  diff‘r.nCi.rinS crit‘ri.. Sut h‘r.  EL. focu. i‘ 00 Y.L.T.

Typifying S u r v e y . :  The..  .I. publishrd  so i l  ,“m.y,  in uhich tb‘ am”‘1  “s. ,.q”enc.  ““dcr con,id.r.rion 1.1
v.11  ‘X..P1:fi‘d.

0
IlZH7

Ujor :i.nrs .r. 1ist.d for r h e  e m u . 1  IU. ,.q”.nc.  in 1t.m 6 . I t  i‘ ‘up~.,r.d  ch.t ind.,  pllnr, b ‘  .,r.bli,b.d
b y  tijor Land  i,.,~“rc. AT.. ..d .ppli.d  LO th. “.ric”‘  am.1 ‘ o i l  “I. “qurnc... M.xiouo d‘prh  of OCC”TI.I)CL
ir u,ipn.d  f o r  the comma md few .bundulc.  cl.,,ts o f  f i n e  .nd/or.v.ry  fin. roots. I f  t h .  plmc, .‘a .m”.i,.
tb. dcjeb, .I. f o r  n..r physioloSic.1  m.r”rity.  D.prh.  under 1~rig.ti.n my b .  @“en.  Tb. c l . “ “  follow r h o , .
in “ S a i l  T a x o n o m y ”  (Soil Survry  Staff. 197).  L5DA  Wlndbook  636). F o r  tutu..  .pplic.tion. ir is sug~.,r.d v.
implamaoc zh. sugp.,rions  o f  Lkroid 7.yl.r pr.s.nr.d  in  th. 1 9 7 9  I‘POIL  o f  cbi, comcitr.. md r.duc. :h. <km-
d.nc. c l . , ,  lilirs f o r  dicot, r.l.ti”.  c o  mmo~ot.. T o  t h .  d.prh  cf f.v .OOLS .a i.cr.la.ar i. .dd.d  to LCCOYII:
fQr “)Lmd y.r.* -9o”.m.“t :o tb. 1ou.rmost  rOOt*. Tbi, ,dj”s:m.nr is only m.d. for roll, th.t sr. “sully v.3
mois t  o r  wet bclw rh. depth of  few mot‘. The d.pLb incr.mcnr,  co f o l l o w  .r. d.r.m.in.d  b y  prop.rti.s im.di.r.ly
b‘low rh. 1ov.r bolmd.ry  o f  fcv r00ts:

soil
ProP‘rri“

30 Co.r..-rilry (>2 m, excluded)
or wry f i n .  ‘.nd; .nd v.rp
tri.bl. or fri.bl..

0 F35: Cl.?. 100“.  or “my
film or stronpr

15 0rh.r

0
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0

l%... w.t.= r.t.aticm  .UPT Y.. Lht  root  d e p t h .  in P.rr  A  .nd t h .  ~.t.=  =.t.ntion “rlu..  o f  It.m 4 with .f,wmmrs
if m.c..,.ry  Ln the w.t.= r.t.ntion  fat t h .  cill.S.-.ff.ct.d  *on. .  .  St”.,, in It.,. 9 .  Aft.= .d,u.tm.unt  f~or
c1.ttric.l  c.aduttitity  C&l. I of It.m 4 .ad Pox..  1 9 5 7 . Soil 5~1.  S3:L09), th...  w.t.=  r.t.ntion ,UO~ m.y b.
ap1oy.d  .‘ .v.i?.bl. w.t.= c.p.city l sfi~tes. 7”. v.lu.. for t h .  .dju.t.d  b... of f.” TOOL‘  for lo-1500 k?,
m.y b* p.rricul~rly  u..ful . .=a l . t l m a *  of .v.i1.b1* w.t.= C.p*cltP.

I.= d.ptb.  LO the base of c o - n  root., the crlculatlm  la .t=.iSht  fotw.rd.  3lw uleul~tlw~  is amwhat mm,
sompl..  for the zone from the .urf.c.  to th. .dju.tad  lea.= limit of fw root.. I t  1. u.w.d that in chr *on.
o f  f.v root‘.  m l y  p.rt o f  th. Y.E.= rrt.in.d b.tw..a  1 0  sad UOO  kP. i‘ utlli..d. lb. =.tion.lr  i .  rh.t w.t.=

. .o”.m.nt  .t t.n.ion. .bo”.  1 0  kP. i. *low md th.t utili..Cie”  by pl.nt.  d.p..d‘ import.nrly  m root .rt.n.ior,.
llt.r.for.,  prop.rri..  indic.tiv.  o f  high ‘oil ‘crength  mid hmc. d i f f i c u l t y  o f  root utm‘ion,  vovld ir4is.t. .
r.duc.d  ur111..ri..  of warer. Prrrumrdly  w.t.= ia the lo-200 kP. =.nS.  w o u l d  .o”. mar. r..dily t o  r o o t .  thm
tb*t in tb. 200-UOO kP. Imp.. Pu=th,no=.,  i t  i. “l-d th.t .  t h .  proporrim  o f  t h .  “.t.r  h.ld .bor.

. l500 kP. incr;.... rrl‘ti”.  to t h .  v.L.= in the 200-UOO  kP. =rmS.  th.t th. .“.r.S.  rtnrion  o f  t h e  200-1500 kP.
Y.L.I ri... md .o”.m.nt  to root. i .  .lw.r. Cuidrlin.‘  follw b...d o n  t h . ‘ .  S.n.r.lit.tio=.‘  f o r  th. p.tc.nt
o f  l.bcr.rorg  rtt‘ntim  th.t i. includrd. n. **ii p=.p.=ty  .t.t~&. l pplP to haif .X q 01‘( of thr .CW in
qu..rim.  Th. .dju.wnt.  I=. rmly  m.d. i f  th .  aneu.1 u.. ..qu.nc. i. fat mnu.l  phnr.  or p.r.nni.1.  tb.~ .=.
no= .d.pt.d  t o  ‘ o i l ‘  dri.r Lh.n  u.u.lly moi‘t. Par p.r.mn1.1‘ .d.pt.d  to .oil.  d r i e r  th.. u.u.lly moi‘t.  t h .
f u l l  1 0  t o  l300 kP. =.t.ntion i. emp1oy.d.

5011
P=Op.=tiM

V.ry fri.ble or
frilbl.. aad 05:
c1.y; .I* ml. of
t h .  follwinS:
.t=cq.  *=.au1.=  o f
m y  rir.; *trong
fin. blocky o=
‘ub.nSu1.r  blocky,
or .t=onS  “‘V fine
p~i.lB.tiC

10-200 w. 200-1500 kP.
-

Rsio ot”.t.r  R.rain.d:  100-15GC1/15QO  K
>0.5 <o.s

_---___-_-__----___--_---__-_pct_-_--____-----_
SO 70 SO

Not lbov.  md >35:
c1.p.  or firm or
.tronp.r

50 30 10

Ocher 70 50 30 -

An .tt=.cti”.  ~lt.m.ti”.  i. LO obt.ln field-d.L.ti.d  plus .“.il.bl.  ~a.= ChrouSh  dir.ct ~..u=cment.  Y.t.=
cont~lt with  depth 1. drremined .t or n..r phy.ioloSic.1  ..turiEP  f o r  ,..” vb.r. th.?. ha. b..n rrrcm~ Y.L.~
d.fici.ncy  during t h e  m.,o= p‘rt of t h e  SrovinS  . ..‘a. followinS  wttlq  t o  f i e l d  c.p.city  or .bov. .ppr.:i.blP
b.lw t h .  drptb o f  w.t.= ..t=.cti011.
1500 kP. =‘t.nrioa).

Y‘ter  d..oqtioo  m.“u=.m.nt‘  .I. a.d. .  d..wd v‘tful (commly .t l.ut
he 1 0  kP. Y.L.= =.t.ntion ..Ciz..t* I. u..d .‘ t h .  upp.r l i m i t .  IX. volvm.  p.rc.nt  dif-

f.rmc..  brtw..n  10 kP. and ch. field-d.r.nrAn.d  minimtra  vrlu..  .I‘. r.porr.d  for C h .  d.pth *DO.. of I t e m  L. Thhc
d.prh o f  rpp=.ci.bl. Y.L.=  .=t=.~tit~,  b y  root‘ i‘ r.k.n ” where  tbt “a.= ttat.nt .xc..d.  th. . ..n o f  t h .  1 0
.nd 2 0 0  kP, =.t.~tio.  ..tim.t.‘ frw Itu L; o r ,  i f  d..orptim d.c. .r. a.v.il.bl. or .t “.=i.r,c.  with th. f i e l d
“.t.= Y..Y=.MDc..  i t  i .  Che  d e p t h  vhrr. .“.I the ,md.rlyiag 5 0  0 th.=. i. littl. or n o  ch.nS. in w.t.= cont.nt.
P1.u the information on  f i e ld -determined pilot .v.il.bl. w.t.= tn . foocnor.. Pin.llP.  the mchod  a.7 b e  i n -
.ppropri.C.  in m‘t ,..r‘ for  ‘o i l ‘  d r i e r  tbw “‘tic 01 x.=lc  b.c.u..  wttirr5 b.lw tb. depth of roorinp dDc.
not OCCYr. Ia “ca.u.lly  Y.= y..r.,  ho.,.“.=,  i t  ID.~ b .  .pp=.p=i.t..

w

Infiltr.cia RIt. i. t h e  flux p...iaS ‘CTO‘. Ch.  a.11 .urf.c.  into t h .  ‘oil. I%. furth.?  =..trictioO  i .  la.d.. th.t  t h .  m...u=.m.nt  .mploy.  . .prinklinS infi1trom.t.r. Infiltr.tlca  deer..‘.‘  w i t h  ti,.. . . th. .oilv.t..
Bent..  rim in the rettinS proc..‘  mu.t be 8p.cifi.d  .r,d ant.c.d.nr  w.t.= coat.nt  I. .l.o u..ful. U.u.lly  “.lu..
f o r  r.l.tlv.ly Y.I ccedition.  .=. *iv.=,.

1at.k.  hr. i. . conc.pt  “*cd t o  m a k e  r.co~.nd.tioo. on f u r r o w  irriS.rion  (SCS S=.ff. ~.rion.l  ~npin..rti~p
lUndbook,  ..ction  U). I t  p.rt.in. t o  the C U M  on . lop-log  rc.1.  o f  cumul.ri”.  infiltr.tion  “.=.Y. tia.. “.lu..
.I. obt.in.d by furrow irriS.tion  t..t..

Rydr.ulic  C o n d u c t i v i t y  i ‘  di.cu...d  ,,nd.= Itrm L. Surfici.1  hydr.ulic  canduccivity  p.rt.in. to rh. d e p t h  .ff.ct.d
b y  tillwe, tr.. h‘r”.‘t md the l i k e ,  i n c l u d i n g  coap.ction.

0
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Ihl.  I‘ m ..rim.t. by month Of  Lh. raa"rl".r.r  s:.t. l .qu.ne.. It p.rc.im  co the amirr1s~t.d  condirion un-
l.., orb.&...  ind1c.t.d. A 3 et 5 cl... ..t of w.t.r  .t.t.. i. prwidrd.  I%.  s.emd ray i. u..d  to indiut. 0

. frorur  cmditlm. I+.. moieture  c l . . .  ..l.ct.d .bould dwetib.  rb. w.tt.t l/Z o f  cb. d.pth  intav~l for on.-
h.l! ot mot. Of Ch.  mmch. no. w.t.r  .t.t. cl..... and s y m b o l .  follw:

m P >lSW
&oi.t II uoo-1

~1iShtly  moist B 1500-200
@ry .01.t tN 2w-1

g*r v (1
6~tlrt.d UA R.. “.t.r

pr*..nt
got 8.ti.t.d WN no fr.. Y.L.I

pscn I

lh. w.c c l . . .  I,.. b..n subd1vid.d  br..d  on wb.ch.r  fr.. v.t.r i. 9r...nt.  h. wt.r c.nt.nt wh.r.  fr.. w.t.r
fitrt .pp..r.  i, r.!.r..d  to .  ..ti.tim  @lill.r cud Bn.1.r.  1978.  SESAl  41:1020).  IU. “stst cont.nt ir
c.Icu1.t.d  in th. ..m !..hlon  .I ,th. v.lw. f o r  th. wt .t.t. (Ccl.  B, 1t.m 6) .xc.pt th. !.ctor.  .t. lner....d
by .05.

I’loodinS  md PondinS (PNO-FIX9  follow d.!tnirim. in th, N.tim.l S o i l .  Badbook.  Enrri..  .r. ‘-01~  ssd. for
.v,r.,. ,..r.. I! P0nd.d. . P is sbanr. I !  !locd.d,  L ~vel~tt~~  d..i~.rion 1 .  wsd. Ii,. !ir,t 1,tt.t i.
thr !rrqu.t,cy  cl . . .  .ad th.  ..corsd, th.  dur.tion C l . . . .

The r,bl.  m.7  b. u..d in ..v.r.I my.: 11 t o  r.cotd !i.ld up.ri.nc. S.in.d  in loll uppinS .nd it. qu.Ury
c o n t r o l ,  2 )  LO .b.tr.ct .nd S.n.r.11..  frm .p.ci!le m.,.ut.m.at  d.t. wt.. 3) LO r.cord  specific d.t. ..t., .ad
61 . ccmbinstioo  o f  2) md 3). lor  U S.  3). i t  i s  .uSS..t.d  thst  th. rronthm  b .  d.1.r.d  frw th. h..dinS md ch.
.,,.c:!ic d.tc. in..rt.d. If !...ibI.  md Ln k,.pfn(  wi th  th. k ind of  info~tlm. dc. &.n.r.li..tion.  for
svsr.~. ( 6  ,..r. i n  10) eonditim.  uld f o r  tb. 2  y..r. in 10 most drg .nd molt w.t.

Bov‘  h,v.  b..n  .llort.d f o r  .mthly nmo!!  c l . . .  md f o r  Cur.8  Nuab.1 (CI;), It is .usg..t.d  th.t  mor. effort be
put m Cur.‘.  Nmb.r usi~amt.  thm on runoff.

E1tb.t  th. run.!!  cl..... currmt  in th. N.tim.l tolls Plodbook  or l q.loy th. cl..... LO follou which of!.? the
.dv.nt,Sr of b.inS mm. rubjrct  to v.riitc.tiw. b .ith.t us., c.m@t. only f o r  .v.rrS.  u.d wt ,..r..

llx ccacrpc o f  rum!! tar. tivolo.. tb. mtio o f  runoff  to tb. rotrl v.t.t r.c.1v.d b y
th. .oll (win  .“d welted mov) .xclu.iv.  o f  rrinstom.  th.t .rc..d the 107..r.  l - h o u r
ir&m,it,  !or th. .r.. (L&DC T.ch. p.p.t L O  .I 0th~ public.tioW.

Cl . . .
U.t.r kc.1v.d
l-flat  Fans Of!

PCC
Cuid.lic,..

“my  BiSh (VW MO Hrinly .t..p .oil. vith wry
In, in!iltr.tion r’lt.. .uch
. . “St .vrllinS c1.y..

IliSh  (H) 50-80 M.inly md.r.t.1g l t*.* roil.
vlth low in!iltrrtion t.t...

Modar.t.  00 30-50 c.stlp .lopinS  .Oll. vitb
q 0d.r.t. in!iltr.rlm  **t...  or
,t..p.r .oil. with hish laiil-
tr~tlon  r.t.s.

Slisht  (5)

Very SllSht  (VS)

10-30

(10

Nmrly  l.v.1 or wry S.r.tly
.1opinp  .Oil., or .t..p s o i l .
with v.rp hiSh ln!iltr.tion
t.t.. .

Level or m.rl, 1wrl l ll#,
ot .oil.  tith .xrr.mly hiSh
in!iltr.tlon  r*t.**

0
(26)



.

(27)



Brie:  d.rcri>rions  fallox  of t h .  ..ri.s for w h i c h  water-ralatd  infom.rion  .h..tr hw.  b..n Pr,p.r.d.

*m: Cl.y.y>  keollnfcic. merlc Xetlr lhplohuwlrs

Ih.r.  d..p. v.11 dr.inrd  *oils .f. w b r o a d  ~mtly alopia: rabul.r ridgas with  modarataly  ‘t.,p to st..p rid,
sloper .I .l.v.tions of #bout  1 ,200  to  1 ,500 . Ilwy .r. forud ia r‘rsiduun from b.ric rolc.nic rocks, prin-
cip.uy cuff  br.cci.. ‘it. Clint. is wbhumld  m.sorh.rm.1  with wara d r y  .umm.rs  md c o o l  m o i s t  vinr.rs. ?Ltu
.nnu.l  pr.cipit.zion i. 750 co 2650 E,. *em. ef which  i. .DW. a.. rmnu.1  r.mp.r.tur.  i. *boa  50. co 60’1,
.“.rrg.  Jmury ~.q..r.t,,r.  .bout &O*F,  .  ..d w.r.6. July r.op.r.cur. .bo,,r 72-F.

BOLTE: Fin.-lo-. .ilic.ou., tb.rmic  Plinthic P.l.udulr.

tap. mod.r.t.l? well draiard. nad.r.r.ly alarly peruable foils formed  in lo~y Coartal Pl.ln ..dimnri. Dr.
bro.C n..rly  1.v.l to sloping upl.ndr. Runoff  I. a1.w or a.diuvn. S1op.r .r. daminmrly  1 t o  5  p.rc.nr but

.x.m #nnu.1  t.~.rrrur. i s
Th. PE i4d.x exc..ds 66.

CROSBY: Fin.,  miir.d. w.ic family of Aaric Ochr..qu.lf.

l-n.  IoilS hw.  d.rk (?.yish brm.n silt 1o.m Ap horUm.. ,,lke-L.h brom motr1.d  ,ilcy  e1.Y  1o.m .d cl.Y lore
3 horilmr .od y.llow1.h  brDvn  mortlrd 1o.m C  hori,or,.. Thy occux  OIL  rl..rly  1.v.l t o  grntly ‘loplap  topo-
tx.phy  OD morLi‘a.s.  d r u m l i n s ,  md till p l a i n . .  S l o p , .  .r. 1 to 3 p.rc.r,r. I’wy .r. fom.d in loan, h..vg
..ndy  1o.m or liphc c1.y 1o.m c.lc.r.ous till of "i.~m.in  .I.. In pl.C.., there is .  t h i n  lilr c.p r.n9in)
up co 1e inch.. i n  *irkn.sO. &an .ulu.l tLnp.r.LYr. is aa t o  55.F. n..n annIL.  pr.cipiraion is  900 to
1100 m.

IDh: Fin.-,ilty, mixed (c.lc.r.ou.), -sic Typic Udorch.r.Ls

n,. ,oilr .r. derp.  wll drrined, .nd wd.r.r*ly p.rr.bl*. ,,,.y  U. form.d  in lo.sr .nd  o c c u r  o n  the s”mnLIL.
of mrt.b~. c,.rrw iotrrfluvrr .r,d s,ddlrr of inr . r f luv.8 th.r .r. ehnply  con”.= .nd on It..P =d v.? l c . * P
cor,v.x ,hould.r. of ‘id. r1op.s.  5lop.s l r. 2 to 60 p.rC.Dt. Mar, wu.1 r.mp.r.rur.  r.n*.s fr0c  67. LO !il’i
Lnd m..n mnu.!  pr.cipir.cion IS 7 0 0  L o  800 (PI.

0-_.__. -.-

KYLE: Very-fin..  monr.morlUoniric.  &sic USLI~L~C  Csmborthids

Ihe .oil is d . . p  md v.11 dr.ia.d. occurrir.9  o n  na.rly lw.1 to mderatrly slopin uplmds .nd colltir: fm.
.nd is formed in c1.y n.dia.nrs  w.arh.r.d  f r o m  calc.r.our c lay  sh.1.. S l o p e r  .I. p1.a. to CU,V.I, .nd s l o p .
yr.di.nr is 0 to 9 p.rc.r.r. “.,n cnnu.1 air t.mp.r.~ur.  is 45’ to 53-F. Lnd IDL.D  mnu.l  pr.cipit.ziot! is 300
Lo 430 m.

.aKKIN: F i n . - s i l t y .  mix.d,.rsle Ultlc AZ9ix.rollS -

1h.s.  d . . p  vrll dr.in,d r o i l ,  .r. on ,tndul,ting  t o  .r..p upl.nds  cw.r.d vith d . . p  lo.“. S1op.l r.n,. u p  to
55  pcrcen:.  Eiev.tion  r.ag*.  from rbour  2,300 to 3,700. Tb. m..n .oau.2  pr.cipit,cion i s  560 co 610  m uld
iaclud..  .bout 4  f..t o f  ,nowf,ll. D.c.mb.r Lad .djoir.in)  wnrb.  bav.  the muirnun  pr.cipit.rion;  J u l y  .nd
August  .r. rh. dri.sr. Tb. =..!a .nnu.l t.q.r,ur.  r.nf+s fin &5’  LO 50’1.

__~ ..~ ..- _
.._

**nm.:
.

Tn.,.  *oils .r. deep .nd mod.r.r.ly  w.11  dr.in.d. 2h.y  ap. formd  in 11.~1.1  t i l l  o n  u p l a n d . .  S1op.r r.q.
from 0 LO 12 percent. Mu,  .anu.l pr.cipir.rion  i. 6 5 0  L O  950 =, md th. DI.~ .nr.u.l t.~p.r.tur. i s  .bout 56-F

N.P..U: Co.r&lo.mq.  mix.d,  f r i g i d  Aquic  Frqiorthods

l’h. ..ri., conri.rs  o f  d..p, ~d.r.C.ly well dr.1n.d  r o i l s  c h a r  fowd $0. compact  .cid stony  9laci.l till d
Viscon.ia .g.. They o c c u p y  Lh. n..rly level co slopin position‘  on d r u m l i n s  and slopin .r... o f  uplmda..
Slower  ..ner.lly =.a~. from 0 co I5 mrctnt  but .l.o includ. ‘LOP., UP co 2 5  P.~c.D~.  hlpic.lly. th. soilr
hw; v.;y d.rk i r o n - f i n .  sandy 1orm’A h o r i z o n s .  y.1lowi.h  r.d Gd oliv. bro& f in .  s.nd;-1o.z  i - h o r i z o n ,
morclcd i n  ch. 1w.r  p.rr,  ud.rl.in b y  .a 011~. ~r‘y. 9r.v.lly fin. ..ndy 1o.m fr.@p.n  .L depth.  o f  30 L o
90 em.

0

(28)



-

(29)



L

.’
1

.

3

_’ .
_ ’

SOIL SJRv’iY  WER &NED  IbfCWATICN

Ill32

.

.

-

l
(30)



: : : : : : : : : : : :
:5- so:LL:II:x:tz:n:“:~D 0 D :*:I$

: : : : : : : : : : : :
J3-,00:n:“:n:n:n;*:n?sD  D :m:w

: : ., . . . . . . .
:ill)-ISO:n:r:a:a:a;n:?l:lc~Q :D:n

: : : : : : : : : : :iso-*cl4 : : : : : : : : : ,: :: : : : : : : : : : : :
PW-F’D:  : : : : : : : : : : :

L(\:.cA* : : : : : : : : : : : :
iH 40 : 69 69 69 601 60. ‘b. rg:  LD:  60:  60: 60

trmron:  : : : : : : : : : : :
icorrh  : : : : : : : : : : : :

: : : : : : :
: : : : : : :
: : : : : : :
: : : : : : :
: : : : : : :
: : : : : : :
: : : : : : :
: : : : : : :
: : : : : : :
: : : : : : :

Part I
: : : : : : :
: : : : : : :

Part c
: : : : : : :
: : : : : : :

: : :
: : :
: : :
: : :
: : :
: : :
: : :
: : :

: :
i : :

: : :
: : :

: :
: :
: :
: :
: :
: :

: :
: :

: :
: :

: :
: :
: :
: :
: :
: :
: :
: :

: :
: :

: :
: :

.

(31)



mm

t

.
.



lTel7

.

(33)



S9lL 9JW !fAlEQ  FfiATED  IMf"ATIcN

mara

t

.
.

10 tm l





. t. .
.

(36)



.

M.g:~:.yI:~:~:  : : : : : : : : : :T.*%: : : :

::::::::::: ::::: :::::

s :D :o :o :D : : : : : : : : : : :.&em:  : : :

: : : : : : :::::  ::::::.....

m :www:IIp‘: ::::  ::: : ‘:w.&w:  : : :

: : : : : : i::::  ::::::::::_

:::::  :::::::::::: : : : : :
P a r t  9

: : : : : :
: : : : : :

Part c
: : : : : i

.: : : : : :

::::: :::::::::::
::::: :::::::::::

::::: :i::::,._._
::::: :::::::::::

(37)



a, a0
32 16
33 27
36 a,

1.12 0 1.3
1.16 : 0.1
1.37 0.6
1.16 a 3.5

(38)



(39)



mm t l .

I .
mDLp .

.

(40)



.

jo-!“o:Ei  :I( :”
: : :

:115-,50:”  :x :3
: : :

!50-~00:”  :” :!4
: :

(41)





.

IlL'l8

: : : :
: : : :
: : : :
: : : :
: : : :
: : : :
: : : :
: : : :
: : : :
: : : :

Part I
: : : :
: : : :

hrt c
: : : :
: : : :

: : : :
: : : :
: : : :
: : : :
: : : :
: : : :
: : : :
: : : :
: : : :
: : : :

: : : :
: : : :

: : : :
: : : :

.j

: :
: :
: :
: :
: :
: :
: ,:
: :
: :
: :

: :
: :

: :
: :

: :
: :
: :
: :
: :
: :
: :
: :
: :
i :

; :

: :
: :

(43)





*“er,*e  - 6 p.rs in 10 Dri**r  2 wars ia 10 Ue~IIIC  2 war. in 10 _
-
“eprh:‘:;:::::;:::  :::::::::::  ::::::i::::

c-0 :J :F :” :A :n :J :J :* :s :o :n :D , :r :” :* :” :, :J :* :s :o :* :o .J :r :” :* :n :J :J :* :s :o :n;D
-a- 25:x :!4 :!i  :“*:uH:xv:hv:h-:mav:w:!4 ” :gl:I(:L1:l,%Ml$:)L(:~:~:“:” II :x :Y :“*wAuw:vm4”*:Y*~Y

.g:r:*; : : : : : : : :, : : : : : : : : : : : : : : : : : : : : : :

25. 50:x  :” :!I :x :x :” :w :x :x 1 a a pi :I:M:*:glM9xg:n9:!49:s:M:il ” :” ?I % w%9lW::w::!i
:::::::::::: :::::::::;: t::::::::::

j9-loo.”  :n :x :H :!I :” :I4 :n $4 in ‘a fi II :1:1:1;1;1l$  :“:x:x:I:I( “:“:n.N~xna:nan:n:n
:::::::::::: ::::::::::: :::::::::::

lihl-Ijo:”  :” :!I :!I :s :I4 :n :a :LI Lrl a 24 w :a:n:a:r:nn  :x:)L:ll:9i:” x:x :n :L(:  a ?I a ‘LL94 n :!i:n
;::;:::::::: i::::::::;: :::::::::::

,jJ.Lco: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :

pq,).FU):  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :

hrr I
P,,“OCf : : : : : : : : : : : :
3 : 99: 99:99:9I:96:,1:,1:7,:11 :,I :91:99 99 39 96 16 ;py,: ,I: 9s 92:7l:71:96 98 :99:96:92 :92 32 :a :a6 $6 32 : 92: 96

__._
6r~o,*on::::X:::::::x:  .:::::::::::  :::::::::::
I;rorch: : : : :I:x:  : : : : : : I : : : : : : : : : : : : : : : : : : : :

(45)



(46)



: : : :
: : : :
: : : :
: : : :
: : : :
: : : :
: :
: : : :

: : :

1.

0 2.



1.5 I 0.5

::: 10 a 1 a
1.3 , 7



Lrolloo:1:1:5:S:5:n:n:“:r:s:s:s  : : : : : : : : : : :
crorrh  : i : :x:x:x :I : : : : : : : : : : : : : : :

ITEI 9

(49)



SOIL U+fEt’  SUER  EMED I!fWATICN



IlBlS

WI-ilD: : : : : : : : : : : : : : : : : : : : : : :

Part 8
ZunofI::::::::::::  :::::::::::
,.,I
_.I 36 96 71 71 : 71: 72 7V s*: s2: 71: 71:96 71:7l:s2:~2p;s~:s~  j2 :ji j2 jl $1

iror,om: : : :.$: : : : : : : : : : : : : : : : : i :

2raurh  : : : :x: : : : : : : : : : : : : : : : : : :

iEl9

: : : : : : : : : : :
96:96:~1:,1:,::r1:,1:11:11~,1:,1:96

: : : : : : : : : : :
: : : : : : : : : : :

(51)



(52)



(53)



Q?n
t l l

.



ITEM8
hrt A

1wr.w  - 6 w*rs  in 10 Dri.st  1 war, ia 10 wett*st 2 yk?.rs  in 10
neptll  : : : : : : : : : : : : : : : : : : : : : ::

C. :J :r :n :* :” :, :, :* :E :o :w :D J :, :l( A ill i, ;, i,. i6 io i” io J :r :I( :* :” :J :J :* :6 :o :hI :D-
svjtiv:: : II iI7 :w;o jD js+sjm’j!m. :

25s lo:~:~:~n~~~:::::~~:Lo
:,:r: : : : : : : : : :

LOjlLTjWjKjllSjKOjD  i” ;D js.+ip ~jY~vjvi(p.j~~Kj~oj~jKo.~j~
SO-100:D :Kxjw~~~~:*:::::: D :D :D :ILI:m:s:D  :D :D :D :D :D

z:::::::::::  :::::::::::
mj~~~~YjY:Y~wiK:K~m:k5~~

: : : : : : :.

100-1w:~  :”  q# 1(  11  )!  I D : D : D : 0 : 0 0 :D :D :”  :H :o :D :o :D :D :D $

::::::::::: i::::::::::ikw00i  : : : : : : : : : : :
nixjK;lf~ ~M~lc~ljM  jw jel  :H

: : : : : : : : : : : : : : : ‘i : : : : : :
:::::::::::  :::::::::::PNwLni : : : : : : : : : : : : : : : : : : : : :: : : i..i .: : : : : : i ::::::::::

RunoIl::::::::::::  ::::::::::: :::::::::::
c.y :61:*1:61s61  dl A1 a41 : ,x a: 6,:  61 61:‘1:‘1:~1/~~~‘~:‘1:‘1:~1:,1 ‘I1 ?1 ‘1 31 76 26 :61:61:~1:61:11:41:6,:61

Em‘,on: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :
Grwrh:::::::::::: ::::::::::: :::::::::::

(55)



Strategy for Updating Soil Taxonomy

To keep things in perspective, I plan to briefly discuss the history of
Soil Taxonom
------?’

then discuss what we are now doing, followed by statements
on future p ans.

In 1951, the Soil Conservation Service made the decision to develop a
new soil classification scheme which was finally published in 1975 as
Soil Taxonomy. This was a lapse time of nearly 25 years. The main
reason it took so long to develop and publish was because of all the
information that had to be assimilated and the rapidity new information
accumulated. Probably by design the rate of accumulation of new
information did slow down enough so concentrated effort could be put on
publishing the system rather than all the effort being concentrated on
improving it.

Once Soil Taxonomy was published, suggestions for changes such as
additional classes, redefinition of existing classes, clarification,
etc., started pouring in. An elaborate review process was set up to
review suggestions to ensure any approved changes would really result in
an improvement to Soil Taxonomy. As a result of the review process
being too cumbersome and also understaffing, the review process failed,
resulting in no officially approved or rejected suggestions. People who
had made suggestions were not sure of the status of their suggestions
and for various reasons the number of new suggestions being submitted
greatly diminished. In the meantime several International Soil Taxonomy
Committees were established.

The current lull of receiving few proposals is going to be short-lived
because the International Committees will start submitting their
recommendations in the near future.

At this time, I estimate that we have nearly 1 man-year of work to
process our backlog. The work involves: (1) reviewing each proposal,
(2) requesting additional information where documentation is inadequate,
(3) writing the necessary documents for approving or rejecting them, and
(4) making proper record on the status of each proposal. We desperately
need to clear up this backlog if we are ever to handle the International
Committees recommendations. Since the International Committees will
start submitting their recommendations by the end of 1981 or early 1982,
we should plan to have our backlog substantially reduced by them.

Our current procedure is as follows:

1. We act on new proposals first and those for which we receive a
followup letter requesting early acceptance.

2. We evaluate the proposal and determine the amount of review it has
received.
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3. If the amount of prior review is minimal but we believe the proposal
should be accepted, we send it out to the Head,~NSSL,  and the Heads,
Soi ls  Staffs ,  a t  the four  TSC’s for their recosssendations.  T h e  f o u r
Heads, Soils Staffs, are chairmen of the respective Regional Soil Taxonomy
Committees and as chairmen they have the option to send the proposal to
committee members for their review. If we receive no objections, the
amendment is approved by the Director, Soils. The Head, NSSL, and the
four TSC Soil Staff Heads are notified with a request they notify soil
scientists within their area and the cooperators.

4. If the amount of prior review appears adequate and no objections
were received, the amendment is approved by the’Director  of Soils.
Again the approval notice is sent to the NSSL and TSC’s.

5. A few months after an amendment has been approved, a notice is
prepared. Each notice will include: (a) a brief statement describing
the amendment and date approved, (b) justification for the amendment,
and (c) required changes in Soil Taxonomy to accommodate the amendment.
The main reason for not publishing immediately is to give a few others a
limited amount of time to evaluate all the changes required.

6. We believe the document title “Soil Taxonomy--Approved Amendments
and Clarification of Definitions” dated May 5, 1978, should receive
specia l  a t tent ion . Even though the document, which received wide
distribution, was labeled “approved” i t  never  real ly  received off ic ia l
sanction. We are reviewing this document. Those proposals (“approved
amendments”) that we can identify as not being too controversial and
that are adequately documented and justified will be published first.
Most of these have been identified and a few have been written up as a
notice in draft form. The notice will be referenced back to the 1978
document.

The “approved amendments u that were controversial will  require additional
research before a decision is made as to which once6 should be approved
and published. Others that includes subject matter that involves
international committees will be deferred until we receive the cormsittees
recommendations.

7. Host other proposals that we have on hand were published in the
document “Proposed Amendments to Soil Taxonomy” dated Hay 1978. During
the last l-1/2 years very little time has been spent reviewing these
proposals.

Other Plans:

1. A computer program for recording the status of Soil Taxonomy proposals
have been developed. So far, however, we have not ised any of the
proposals and a real plan for doing the inputting has not been developed.
At this time we do not have a good record of the status of proposals and
if somebody inquires about a particular proposal it takes some searching
to determine its status.

-
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2. We hope to computerize Soil Taxonomy to assist in keeping track of
changes required in ST as a result of approving amendments and to test
proposed amendments. Such a computerized system is needed because
changing one part often has implications in many other places. I t  i s
very easy to overlook a needed change if the operation is done manually.
At this time, we have approval to develop a contract with New Zealand
and we believe the contract will be approved for funding mostly through
StiSS.  New Zealand has already done considerable amount of work needed
for a program as a result of their flow diagnosis.

3. Sometime in the late 1980’s we plan to produce an updated edition
of Soil Taxonomy that incorporates all the changes that we expect to be
mak=within  the next few years. There will be numerous changes and
some of them will be major, especially as a result of incorporating
recommendations from the International Soil Taxonomy Coaxsittees.  We
expect, however, that within the U.S. the impact of these major changes
will be relatively small in that probably only a few families and no
ser ies  wi l l  be  spl i t . In other words the classification of a series may
change but its ranges in characterization will be unchanged.
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Use and Application of NCSS Standards in
International Activities

I want to discuss briefly what we are doinn now and some of our future
plans concerning the use-and application oi NCSS standards in international
activities. I would then like to hear your comments if you think we
could be more effective by using other approaches.

I think I can safely say that we have not tried to force our NCSS standards
on other countries and are reluctant to even distribute our standards
unless specific request for them is made. Host  of our standards are
contained in Soil Taxonomy Soil Survey Manual, National Soils Handbook,
and Soil Survey Investigations Report Number 1. We do not have the
resources to make wholesale distribution of these documents, unless, of
course, the requesting country pays printing and shipping costs.

At the same time, we have distributed a lot of free copies of Soil
Taxonomy, for example, but most of these were given out as a result of
personal contacts or letter requests and then generally only to soil
survey leaders in a country.

Probably the most systematic application of NCSS standards in international
activities is made when a requesting country asks for in-country assistance.
In these instances, we transfer, as applicable, our NCSS standards to
the host country.

In the future, we plan to be more systematic in letting other countries
know of new developments or improvements in our standards. Hari Eswaran
is developing an address list of people we know or believe are interested
in our standards. There are about 250 names on this list. As new
chapters of the Soil Survey Manual or amendments to Soil Taxonomy are
printed for publication in the National Soils Handbook or other items of
interest comes up, we will send copies to these people. Hari plans to
manage the list so names self destruct if we do not receive acknowledgments
at set periods of time. We do not plan to make distribution of our
standards to disinterested people.

Also, plans are being made to develop a set of monographs on such subjects
as soil resource inventories, use of soil phases, and soil chemical
analyses for Soil Taxonomy. These will be written with an internatinal
flavor.



International Efforts in the Use and Application
of Soil Taxonomy

The Soil Management Support Services
Hari Eswaran*

Introduction

Agricultural development efforts throughout the world, especially in the
less developed countries @DC’s), call for more and accurate information
on soils and land use. The urgency for such information is highlighted
by various scenarios for global food supplies and population in the next
few decades. Economic inflation, arising in large part from oil price
hikes, is a major stimulus to efforts of LDC governments to seek self-
sufficiency in food and fiber production at a rate faster than in previous
decades. Many LDC’s realize that they cannot wait for local research
efforts to provide answers. Their immediate and urgent requirement is
for technology transfer from other IX’s with similar rgro-ecological
conditions or from other sources.

Two Federal agencies--the Soil Conservation Service (SCS) of the United
States Department of Agricultue  and the State Department’s Agency for
International Development (AID)--have played a small but significant
role in projects for agricultural technical assistance to LDC’s. In
September 1979, SCS and AID entered into a participating agency service
agreement (PASA) to coordinate their assistance efforts, particularly in
soil survey, classification, and management. The PASA complements other
efforts of each agency. The assistance project is called the Soil
Hanagement  Support Services (SHSS).

wrpose  of SIISS

Agro-technology transfer should be site specific and even soil specific.
Consequently, the purpose of SHSS  is to develop the prerequisites for
soil-based agrotechnology transfer. Effective international transfer of
technology requires a cormnon language, and S!iSS uses Soil Taxonomy (Soil
Survey Staff, 1975) as the vehicle for this international  transfer.

Soil Taxonomy presents a soil classification system that was designed
specifically for making and interpreting soil surveys. As the system
was being developed, the all-important question was continually asked:
“Do these groupings permit us to make precise predictions of soil behavior?”
Extensive testing in the United States and in some foreign countries has
shown that, by and large, they do permit such predictions. As a vehicle
for technology transfer, however, the system has some inherent weaknesses.
For example, because it was developed with data from the United States,
it presents some problems in classification of soils of the intertropical

-

* Program Leader, International Soils Program, USDA-SCS, P-0. Box 2890,
Washington, D.C. 20013.
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areas where many LDC’s  are located. This is not to imply that tropical

0

soils cannot be classified with the Soil Taxonomy system, but questions
frequently arise about the appropriateness of the classification in
terms of the kinds of interpretations that can or should be made.

Besides a common language, an effective transfer requires a pool.of
information. A recent evaluation (Beinroth et al., 1980) indicates
that, in general, enough information is available but that it is unequally
distributed among IX’s and is often lacking where it is most needed.
Furthermore, experience with particular kinds of soil is also unequally
distributed. Beinroth et al. (1980) note that it is often difficult or
impossible to extrapolate experimental results to other sites, because
the experiemental sites are located on atypical soils or because the
soils are inadequately characterized and classified. They conclude that
the USDA soil classification system in Soil Taxonomy is essential for
the effective transfer of agronomic research.

General Objectives of StiSS

Keeping in mind the overall goal of increased food production leading to
self-sufficiency in the LDC’s, the two general objectives of WSS are
(1) to provide technical assistance in soil survey and interpretation
and (2) to assist in technology transfer by refining the classification
system of Soil Taxonomy for more effective use in the intertropical
countries and by encouraging its greater use in these countries.

SMSS  technical assistance is provided at no cost to the recipient countries
and is normally for a period not exceeding 6 weeks. This assistance
includes :

a . Helping the countries establish policies and programs for
solving problems in land use and food and fiber production;

b. Helping plan, carry out, and evaluate soil surveys and soil
conservation programs;

c. Providing laboratory and field testing services;

d. Publishing soil management information that is needed in land
use planning and for food and fiber production;

e. Conducting seminars and other training sessions on improving
soil management and on classifying soils;

f . Interpreting soil properties to determine the potential of the
soils for agriculture and predict their response to management; and

g. Disseminating new ideas for increasing soil fertility, improving
plant nutrition, and controlling soil erosion and sedimentation.
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Requests for technical assistance originate from the countries, and are
transmitted by the AID country missions through AID headquarters in
Washington, D.C., to SMS. A technical specialist is nominated for the
task according to the nature of the request. The search for the specialist 0
is conducted in SCS, universities in the United States, or from other
U.S. agencies or abroad. A file of interested individuals is maintained
by the StlSS staff for this purpose. On completion of the 86signment,
the specialist prepares a report that is transmitted to the country
through AID. Any recommended follow-up activities are coordinated by
AID or StlSS.

In its first year of operation, SASS responded to 18 requests from
LDC’S. Some of these, such as the fuelwood  project in Senegal, required
detailed soil surveys of experimental areas. Others, such as a request
from Sudan, called for an assessment of the requirements for a national
soil survey laboratory. Assistance was also provided for developing
soil survey programs (Rwanda), or evaluating ongoing programs (Ecuador).

The technology transfer objective of SMSS  requires a different approach.
Soil classification and soil survey interpretation are emphasized. The
premise is that Soil Taxonomy can be used to further horizontal transfer
of technology, that is, transfer between countries. Vertical transfer
is the delivery of technology from the specialist to the farmer. Our
strategy for horizontal transfer is to assist agricultural technicians
by making them aware of available technologies. The countries are
encouraged to use a common system to develop their data bases so that
they can benefit from experience elsewhere.

To enable the technology transfer, Soil Taxonomy is being modified to
take into account new information from the intertropical areas where it
is used and tested. To assist in this task, several international
committees have been created and the work of these committees will be
reported later.

Compared to the global magnitude of food and population problems, the
contribution of SMSS is very small. It nevertheless is mutually rewarding
project both for the recipient country and for us. It has been said
that the greatest advances in soil science came about as a result of
developing Soil Taxonomy, and it appears that many of the expected-_-
modifications of Soil Taxonomy will come through this project. With the
experience and expertise gained as a result of SK%,  Soil Taxonomy will
truly become one of the most effective vehicles for agro-technology
transfer.
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ICOBLAC

Surmsery  review, for biannual National Work Planning Conference

The mandate of ICOtUAC  is to upgrade the level of taxonomic classification
of Alfisols and Ultisols, dominated by low activity clays, i.e., 1:2
layered clay minerals, mainly kaolinite, and/or oxy-hydroxides of iron
with common occurrance  of gibbsite. At present, the only levels available
to distinguish these highly weathered soils are the subgroup and the
family (mineraology  class). Because these soils are widespread and
because they have a number of management-related properties in cotmaon
which distinguish them from related taxa with high activity clays, it
seems necessary to distinguish them at a higher level of generalization.

The category choosen  to distinguish the LAC Alfisols and Ultisols is
that of the Great Group. Short of creating a new order of I.AC  soils (or
of thoroughly changing the concept of Oxisols), the Great Group is
taxonomically the most appropriate level for reclassification of these
soils.

The formative elements, proposed for use in the nomenclature of LAC
Alifsols and Ultisols at the ~Great  Group level are “Kandi” and “Kanhapl”.
The former indicate deep profiles, with a textural profile similar to
the “Pale groups” of e.g., Udalfs. The latter, though having LAC properties,,
do have textural profiles related to those of the “Hapl” groups of e.g.,
Ustults.

Discussions on the diagnostic criteria, to be used for defining LAC taxa
of Alfisols and Ultisols have not yet led to complete concensus.

Recognition of an argillic horizon is often difficult so that the
distinction between Kandi taxa and Oxisols/LAC  Inceptisols frequently is
controversial. For this reason, a new diagnostic subsurface horizon has
been proposed, the ksndic horizon. Recognition of a kandic horizon is
based on clay increase with depth, but excepted are cases where young
sediments have been deposited over a more clayey substratum. The increase
in clay is the same as defined for an srgillic horizon, but is reached
within a vertical distance of 15 cm or less. The kandic horizon is
exclusive for LAC taxa of Alfisols and Ultisols; moreover the argillic
horizon, if present, has priority as a diagnostic property.

1 Charge properties of LAC soils are difficult to determine; CEC values
often lack reproducibility. For want of better, and in order to be able
to use the most commonly available CEC data, the T$C property is determined
by measuring the CEC/NB OAc at pH and/or the ECEC 1, both expressed per
100 g clay. In LAC Ali $ asols and ltisols, the CED/NH OAC  is less than
24 meg and/or the ECEC is less than 16 meg in the maJ*it r part of the
argillic or the kandic horizon.
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No agreement has been reached on the classification of LAC Alfisols and
Ultisols in which a major part of the clay-fraction is formed by iron
oxy-hydroxides and gibbsite (oxidic families?); it  is felt that such
soils should possibly be separated at the Great Group level.

Ranking of the LAC Alfisols and Ultisols in the keys of Soil Taxonomy
varies with the suborder, but in principle they should have a higher
ranking than the  exis t ing “Trap”,  “Pale”, “Rhod”, “Hapl(o)“, “Ochr”, and
“Umbri”  Great Groups. In the higher ranking group grous, the LAC
properties, when occurring, are to be distinguished at the subgroup
l eve l .

Subgroups of the various LAC great grous follow, where possible, the
definition proposed for existing subgroup of Alfisols and Ultisols.  The
necessity of some, but by no means all, new subgroups specifically
required for LAC taxa was discussed. Subgroups, based on a very low
ECEC (acric) and on iron segregation without a concossnitant  aquic moisture
regime (vadic) are proposed. A differentiation between soils with less
and with more than a defined amount of weatherable minerals (10 percent)
would be desirable. Contrary to general assumptions, the content of
weatherable minerals is not nearly always linked with the low activity
character of the clay fraction.

Largely unfinished are the detailed descriptions of the impacts that the
proposed amendments and changes will have on all taxa that will be
affected.

0
x) ECEC = sum of bases + Al extractable in 1 RRCI  at the pH of the soil.
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SHORT REPORT ON ICOMRRT

The first circular letter was just finished in the month of February and
sent to the first group of possible interested members in this order of
So i l s . It included soil scientists from Australia, New Zealand, India,
USSR, Syria, Yugoslavia, Belgium, France, Spain, Sudan, Nederlands, USA,
Puerto Rico, Venezuela, and FAO.

The main problems which vere presented in this first letter vere:
(1) the fact that in some countries and conditions, the Chrom and Pell
criteria is not working well in establishing a clear separation betveen
better and poorer drainage conditions. In countries like Venezuela, the
Pell is grouping the poorly drained, but the Chrom also groups, in about
half of its members, poorly drained together vith better drained. The
proposed criteria of “slope” apparently is not improving much the separations
because we could end up with almost all Vertisols grouped vith Pell when
we add “or have slopes less than 1 percent”, as most of them are in
flat surfaces. An improvement in the definition of drainage classes in
Vertisols is another need. A possibility is presented based on Venezuelan
conditions. Three or more months vith water stagnant on the surface
could be the basis to group poorly and very poorly drained, and separate
them from the better drained. On this basis the presence of “Chromas  of
2 or less on the surface of ped dominanting in the upper 50 cm?.“,  groups
Vertisols very well in respect to drainage condition. This could be
criteria to define a Suborder Aquert, but an agreement for an operational
definition on aquic moisture regime would have to be reached.

2. Acid and nonacid  families in Vertisols was proposed, and is reminded
here based on a lower pH than the one required for other mineral soils.
The proposition is for acid families “pH less than 4.5 in 0.01 PI CaC12
or 5 in 1.1 water”.

3. Calcareous families can be better defined for Vertisols based on
the definition as follow “the major part of the pedon effervesces while
the rest may not be calcareous”.
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REPORT ON ACTIVITIES OF ME
INTERNATIONAL COMHITTEE  ON SOIL MOISTURE

REGIMES IN TRE TROPICS (IcOCIII~RT)
(April 1981)

A. Van b’ambeke

The Committee acts as an informal clearinghouse for suggestions msde
abroad to make changes to “Soil Taxonomy”. These suggestions are discussed
and submitted as a package to the Soil Conservation Service.

The Committee is only expected to consider changes in the definitions
of moisture regimes in tropical areas. The uatic moisture regime was the
central topic of the discussions, although criteria for subdividing other
regimes were also considered.

The intent is not to develop a pedoclimatology, but to have temper-
ature or wisture constraints implied in the definition of taxa when they
seriously restrict root growth. The level at which the climatic criteria
are to be introduced, and the precision required for use in the definitions
is also * matter of concern.

A. Subdivision of the Ustic Regime in Tropical Areas

Dr. Guy Smith has made suggestions for the subdivision of soils with
ustic moisture regiw in areas with iso-temperature. They are based on the
number of consecutive days that the moisture control section is moist in
some or all parts during one year. The critical limits are six months  and
nine months. Those with less than six months would be aridic uatic. Those
between six wnths and nine months  vould  be typic uatic. The soils with
more than nine months  would belong to udic subdivisions.

Other proposals considered a “dry contact” or a flushing wiature
condition at some period of the year.

8. Temperature Regimes

It is difficult to define wisture regimes without considering at the
same  time the criteria used for the temperature regimes. The following
points were of interest.

1. It was felt that the present definitions of temperature regimes
vhich ere now only based on mean annual soil temperetures  and the iso-
criterion can be improved. FAO recommends developing a system which takes
into account the duration snd the intensity of cold and varm aeasona.

2. The usefulness of the iso-temperature criterion is still debated,
and some suggest eliminating it completely or only using it at the family
level. A complete elimination at all levels and in all definitions, in-
cluding the definition of Xeric, would produce grouplags  of winter rainfall
and summer rainfall 80118 into one taxon of high category.
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FAO suggests to replace the criterion of 5’ difference between vinter
and summer by one vhere all months  are warmer than 18’13. The rationale is
that the 18*~ limit would match the intertropical belt better than the 0
actual 5’C difference limit. Testing of these boundaries is needed to
allow more precise selection of criteria.

3. There is a proposal to create an isomegathermic  and a megathermic
temperature regime in which the mean annual temperature would be higher
than 28’C.

C. Difficulties in the determination of the moisture  regime.

1. The moisture  control section. Soil Taxonomy states that the
intent of the HCS is to facilitate the estimation of moisture regimes from
climatic data. It is that part of the profile in vhich changes in moisture
during one year wuld be diagnostic of the moisture regime according to a
preconceived classification,

In this perspective the moisture control section is not limited ex-
clusively to the part of the profile from which plsnts extract water.
Neither does it represent exclusively the major rooting zone of crops. It
is actually an artifact vhich serves the purpose of a classificaton  system
which uses properties of a part of the profile to evaluate the impact of
climate on soil genesis and on the growth of roots.

This definition may of course be broadened to include available vatet
present in the rooting cone, for example in a section of a soil between
fixed boundaries. 0

2. The soil temperature measurements. Several members comment that- -
the soil temperature at 50 cm depth changes markedly when the soil cover is
modified by cropping.

These observations have been confirmed in several parts of the vorld,
particularly in tropical and io dry areas. An agreement is needed on the
kind of soil temperature to be used in Soil Taxonomy and on the conditions
under which it should be recorded. As in all other observations related to
climate, measurements vi11 be comparable only when obtained under standard-
ieed conditions. The soil temperatures to be taken Into account are
probably those for soils under natural vegetation or growing crops. There
is little practical value in using the temperatures observed in bare soils
as requested by the World Meteorological Organization; these data may be
useful for airfields or for road construction, but do not serve agronomic
purposes adequately, except for seed emergence.

It would seem appropriate that Soil Taxonomy specifies the conditions
under which the temperatures in the soil should be measured. The use of
shelters to protect instruments and soils from direct radiation may be
needed.

3. The estimation of soil temperature from air temperature. There- - - -
have been anumber  of attempts to relate air temperature with soil temper-
ature in many parts of the world. Several members have been working on
this particular subject. There is apparently no universal method which 0
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vould be valid in all parts of the world and regional aolutiona  may have to
be sought.

4. Calculation of potential  evapotraospiration. This is also a
frequent subject of discussion and regional solutions probably are the best
for the time being.

5. Computer Models. There are several computer models available in
the literature which help to identify moisture regimes on the basis of
atmospheric data. The degree of detail and the factors to be taken into
account depend on the uniformity expected in each taxonomic subdivision.
There is not nwch to be gained subdividing the soil continuum into segments
which are narrower than the confidence limits attached to the measurements.
Some climatic classes will remain broad for considerable time in the future.
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Soil Information to Serve Forest Service Requirements

The Forest Service uses NCSS soils data extensively for land and resource
management planning and project design purposes. These uses can be
described in four general categories:

1. Classification--identification of biophysical land units.

2. Productivity--determination of potential production and yield.

3. Suitability--for management practices or resource uses.

4. Hazards--sensitivity of the land, including soil, to use or management
practices.

Land management planning is primarily concerned with long-range future
management; therefore, the accuracy, level of detail, and intensity of
soils data must be designed to support prescriptive decisionmaking. It
must also aid in identifying problem areas and limitations to be considered
in the development of land management plans.

One of the problems in using NCSS soils data is the lack of complete
coverage on national forest lands. Some national forests are not scheduled
for completion until 1995-2000. Associated with this problem is the
lack of correlation between soils on national forest lands and adjacent
lands.

The “information revolution” is bringing about major advances in the
handling and communication of information. Terminals, video conferencing,
projected multicolor graphics, and massive information systems are here
or on the horizon. The NCSS procedures must be adapted to this new
technology. An efficient mechanism is needed for storing soils data
directly from the field, and also for retrieving and communicating this
data and interpretive information.

The Five Agency Policy Coaanittee  (BLH,  FS, USGS, FWS, SCS) is coordinating
the establishment of uniform interagency inventory procedures, definitions,
and joint data bases. This effort applies to soil information as well
as vegetation, landform, aquatic habitat, and other components of the
land. The objective is to provide consistent interpretations along with
a reliable data base that each of the agencies can use.

To meet the needs of the Renewable Resources Planning Act, additional
emphasis should be placed on research related to forest soils. Improved
procedures for monitoring the effects of management practices on soil
productivity are needed. Additional research should also be directed
toward predicting and measuring erosion and sedimentation.

l -



SOIL INFORMATION TO SERVE FEDERAL AGENCY REQUIREMENTS

By: D. 6. Fobs, Federal Highway Adminlstration-

Rather than addressing the topic of thls session as a representative of a
Federal agency I have chosen to assume the role of a geotechnical or materials
engineer of a State Transportation Agency In describing soil information
requirements. I felt it was most approprtate  to speak from their position
because under the Federal-Aid to Highways Programs the State Transportation
Agencies are responstble for the planning,  destgn, construction, operation
and maintenance of the Interstate, Primary and Secondary Systems and are in
reality the users of the soil information provided in soil survey reports.

State Transportation Agencies use soil survey reports to varying degrees;
however, mostly fn the early phases of project development. It is generally
accepted that transportation projects are developed through the following
stages: (1) corridor study, (2) route selection, (3) preliminary design,
(4) final design, (5) advertising and bidding, and (6) constructton. To develop
lnfonvatton  for planning a major transportation facility between points A and B
one or more corridors perhaps up to five miles wide are defjned. The corridor
study is the stage of project development during which the choice of best sites
can be encouraged and poor sites discouraged, County soil survey reports
containing engineering chapters, are among the resources the geotechnical
engineer uses to provide Input to corridor studies. Topographic, drainage and
geological maps, aerial photographs, geological literature, USGS water resource
reports, test borings and soil test data from adjacent or local projects and
review of known problem geological or soils and foundation conditions are other
sources which are reviewed with respect to the corridor under study. During the
corridor study an assessment should be provlded of'critical right-of-way
requirements, areas of potential instabillty. bearing capacity or consolidation
considerations, considerations for pavement design, need for special construction
sequences and technrques and anticipated  maintenance problems. In part. soil
survey reports provide the basis for these assessments.

Geotechnical investigations for the route selection stage of project development
vary from nonexistent to fatrly comprehensive programs. The general tendency
is to perform only the geotechnlcal investigations  required for adequate
evaluatjon  of potential problem areas. It Is the belief of several agencies
that route selection is often predicted on considerations  other than geotechnlcal
(I.e.. geometries.  economics. traffic patterns, politics, and local concerns),
and, therefore, only limlted investigations  are required.

However, the informatton  gathered during the corridor study can be
supplemented with additional fieldwork where necessary to help tie down
the final alignment.  This stage is also crucial with respect to right-of-way

0

and cost estimates; failure to consider all geotechnlcal factors can be costly
In terms of funds and timely project completion.

(71)



During route selection, some attention is given to maximum heights for cuts
and fills, subsurface drainage, and potential slide areas. Small changes in
alignment often reduce the problem potential for little or no increase in cost.

The geotechnical investigation may also supply adequate information so that
the designer can establish grades, right-of-way widths, special cUt sections,
and other considerations. This information is also used to estimate earthwork
quantities, write special provisions, and prepare plan notes.

Engineering information from soil survey reports influence the preliminary
design developed. Landslide potential, type of subsurface drainage structures
(steel or concrete), means to protect against erosion during and after
construction are inferred or obtained from published sources such as soil
survey reports to provide the basis for route selection.

Soil survey reports are frequently used to develop boring, sampling and
testing programs to be conducted to provide subsurface data for pavement and
foundation design.

In a soon to be published National Cooperative Highway Research Program (NCHRP)
report it was indicated that "soil survey data are most useful in the
preliminary planning stages of the project. The data should be used to consider
the relative cost, suitability and impacts of alternative routes and to plan
the general nature of the subsurface explorations that will follow. The
following general estimates of conditions in the various soil parcels of
mapped areas are as follows:

. general suitability/unsuitability

. depth range to bedrock

. groundwater conditions

. general slope stability

. erosion susceptability

. excavation characteristics

. frost susceptability

. heave or collapse potential

. potential borrow areas

. degree of uniformity or complexity of soil conditions

Soil survey maps are also excellent sources of projecting data beyond the
nomally-mapped right-of-way, especially in locating borrow materials and
estimating environmental impact such as surface and culvert erosion and related
sedimentation."

Once the location of a facility is established the geotechnical engineer will
conduct a detailed subsurface investigation to measure the soil parameters
necessary for the structural design of pavement or foundation structures. It
does not appear to be cost effective to map the parameters necessary for design
for large areas; consequently, most States obtain engineering soils data on a
project by project basis, Soil survey reports are frequently used to develop
boring, sampling, and testing programs to provide subsurface data for pavement,
slope, and foundation designs.

The foregoing is offered in response to Bill Reybold 's question, “HOW does your
agency use soil survey information?"
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0 Heretofore themost significant shortcoming relative to soil survey reports
was the lack of coverage and that many of the available reports did not contain
engineering chapters.

The legislative package recently sent to Congress by the Department of
Transportation calls for completion of the Interstate System by 1990 and that
the management of the Federal-aid highway program will protect the investment
of the American people in our highway network.

The proposed legislation stresses completion of the Interstate System by 1990,
and preservation of the system as the highest Federal priority. The bill further
emphasized the importance of both the rimary ystem and the bridge repair and
replacement programs. Each would continue to receive high levels of Federal
funding.

Federal-aid for secondary and urban systems would be phased out after fiscal
year 1983, and the States would then be expected to assume full funding
responsibility for those programs. A number of existing categorical highway
and safety programs also would be eliminated under the proposed legislation.

The current 3-R program (resurfacing, restoration, and rehabilitation) would be
expanded to a 4-R program by adding reconstruction. Effective October 1, 1981,
the Federal share for Interstate 4-R projects would rise from 75 to 90 percen't,
and 4-R funds could not be used for toll roads. For the first apportionment
under the legislation for fiscal year 1983, no State, except Alaska, will receive
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a combined total of Interstate and 4-R funds which is less than the combined
Interstate and 3-R apportionment would have been under existing law for fisca'l
1983.

The shift in the highway program administered by the Federal Highway Administration
(FHWA) from providing new routes to maintaining those already constructed indicates
that the early stages of project development, for which soil survey data provides
valuable input, will not be conducted because few, if any. new highways will be
built in the next 10 years. However, roadbuilding in this Nation will not end
with the completion of the Interstate. The current transporation legislation
calls for transfer of the Appalachian Highway Development System to the Department
of Transportation to be funded from the Highway Trust Fund. The Territorial
Highway Program would be transferred to the Department of Interior.

With the major network of roads completed attention will be turned toward
providing improved access to high type transportation facilities. Many of these
feeder roads will be on new alignments. The new legislation infers that
development of these facilities will be the responsibility of local officials who
are not presently equipped technologically to do the engineering. The FHWA
presently has a research program that is developing tools for the relative layman
to design, construct and maintain his local road network. Some States are
already using soil survey data as a basis for pavement and drainage design for
low volume roads. Soil survey data is particularly useful for this level of
facility because they must be provided at relatively low cost. Alignments tend
to follow existing terrain so that little cutting or filling is done; consequently
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the pavement for low volume roads will lie in a relatively shallow zone whose
characteristics are documented in soil survey reports. Construction of the
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Interstate and other development has depleted the source of aggregates for
roadbuilding; consequently, fine-grained soils stabilized by chemicals such
as portland cement and hydrated lime are being seriously considered as the
principle pavement construction material for low volw roads. Stabilizer
requirement Is primarily dfctated by grain size and clay mineralogy.
Consequently, clay mineral type by series would be a useful piecepf data for
future soil survey reports. Also, research has shown that pedological soil
series is an excellent tool for predicting the stabilizer requirements, This
research was completed in the late 1950's or early 1960's; however, the
geotechnical and materials engineer has not used it extensively because he was
afforded the opportunity to sample and test the soils to establish the stabilizer
requirement. Local road officials, responsible for the major portion of new
roadbuilding, will probably not have the technical or financial resources to do
similar sampling and testing, thus, I believe it would be worthwhile for soil
survey reports to suggest stabilizer recotmrendations.

In conclusion It appears as though the use of soil surveys by State transportation
agencies will decrease significantly because those phases of highway project
development, corridor studies,and route selection, for which survey reports were
most used will not be conducted. However, a significant amount of roadbuilding
will continue on secondary and local low volume facilities. It is recommended
that the NCSS regard these agencies as their new highway customer. As 1
Indicated above, I believe that modern soil survey reports fulfill local
roadbuilders needs but SCS should establish contact with representatives of
local roadbuilders such as the National Association of County Engineers (NACE)
and the National Association of County Officials (NACO) to obtain their inputs
for planning soil surveys.
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Naticnal Cooperative Soil Survey:
Status Within the Natiti  Park Service

James C. Patterson

The Nationdl Park Servios (Nps)  has a starding need fa soils
information  to ascertain the status of the existing eDi resource, to evaluate
present use requirements, to assess the appropriateness  of existing uses, and
mt impcrtantly, to suggest methods of improved =il-land  use in the future.
It is to this err% that the National Park Servios was pleased to participate in
the Soil Survey.

Soil resources of Nps lands are about 30 % mappad.  Sans parks were
xqped dnirq the early phases of the National Cooperative Soil Survey while
others are of recent vintage. A Beccna problem is that the mapping scales are
varied, fmn 1:400 to 4:5,280.  The most axrmcnly  used scale was 1:24.000.  (This
scale was used within one-third of the parks which have been mapped).
Obviously, tbs detail of ma@q within my Natiorml Park boundary varies as
do the interpretations. For exsrple, a few parks WtDse brnxxlaries  lie within
the jurisdictions of several counties have cxmpleted  soil surveys at different
mapping scales. Cur statistics irxlicate that at least 66% of cur park areas
need to be mapped arrl/cr  have their maps updated, In saw? select arxl
intensely used locaticns marping detail should be enharx&. Sane areas, due
to their snail cc inpervious  coverings, may not need to be mappsd.  Some
specific soil information needs of the NH include the following:

l- Sons ccnsideraticn needs to bs given bo the 4 ft tro bedrock zone.
obviously, if bedrock is at oonsidarable depth, specific &tails vould
be cllt of the ouesticfl. Game knculedge  does exist for tba acne 6 ft to
perhaps 15 ft or aore. Presentation of existing knowledge would
significantly enhance interpretations ard aFprcpriate  lard use to say
nothing of avoiding sane serious land developnent mistakes.

2- Include a geologic interpretative sectian. In many areas substantial
geologic data exists ad presentatiur  of at least significant sumbarv
infcrmaticn  is highly apropriate. These data may earmark oertain
potential problem situations.

3- Inclusicn  of sane hydrologic data such as flooding frecuencies and
extent of 10, 25 an5 perhaps 100 year storm frequency would  he valuable.

4- Interpretations.
interpretaticns.

We muld like to see inclusico  of rrore specialized
Fee exanple,  recreaticn  potentials, soil aspectian

potentials, significant zones for specialized wildlife habitat, etc.
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Disturbed mGls. There is severe need to begin considering these soils
ark-3 to map their extent. In many instances, these mails can bs majqed
to reflect predominate soil series. Spscifically, gme effort is
required to further advanoe classificatiar  of these coils aml tc
provide management and intepretations  for these soils.

Stremn  management. Much effort is resuired to provide guidarce  with
regard to xmnagesmnt of surge fltms,  stream bank vegetaticm  an8
rehabilitation (emphasis must be placsd QI nco-exotic plants), sediment
mntrol  and utilization there of, and methods to enccurage infiltration
of water which terds to pass over impacted soil surfaces.

Water tables which exist within soils present amplex problers3  to the
park manager. Further refinement of existing kncwlsdge is reuuired as
well as further &aracterizatian of water tables and their effects upm
management.

Although this listing is rot mutuallv exclusive of other impcrtant
mnsideratians, it does provide an overall review of sane of the soil problems
with whi& the t@S must deal.

Specific research needs which we fccesee with regard to better
management of our soil reBour= czm be stmmarizsd  within ths follaving three
categcr ies:

l- Campiling  and addressing the myriad of problems which are existent just
belo the defined coil profile tut encountered prior to bedrock. In
most oases, these data as well as information exist and merely need to
be p&lished  with the text ala-q with their respective interpretations.

2- Disturbed soils must be recognized and further defined within croil
surveys. When one considers that the principal users of soil survey
information are the urban, urbEn-frimqe fracticn of our societv, ths
need is amrent.

3- There is a severe need to -1et.e the mapping of the park system in a
timely fashion. Onoa again, the need is vivid when ccmsideraticn  is
given to the numbers of people visiting and ultimately creating the
often irreversible, deleterious effects upon the resources,
partiailarlv  sJi1 and water resources.
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THE BUREAU OF LAND MANAGEMENT REQUIIUWENTS  FOR SOIL INFOWTION

The Bureau of Land Management (BLM) has a need for roll information to
meet the requirements of the Federal Land Policy Management Act, 1 9 7 6
(PLEA) and in the Public Eangeland Improvement Acts of 1978 (PEIA).
The Secretary of the Interior is directed to prepare and maintain on ‘a
continuous basis a current inventory of all Public Lands, their
resources and other values. The policy will  be to systematically
prepare and maintain an inventory of the soil, vegetat ion,  ustarshed  and
water resource values, including their conditions and trends. These
Acts go on to say that there inventories shall be kept current on a
regular basis to reflect changes in conditions and to identify new
resource and other values. The inventories shall be coordinated vith
other  BLli  progrcans as wall as with appropriate Federal, State, and other
local agencies and groups. The information will be made available to
the publ ic  as  well as state and local goverrraents.

These acts and others have caused the Bureau to rmdertake an accelerated
inventory program for soil, vegetation, and other resources to meet the
requirepents stated in the Legislative Acts. In 1970, the Bureau
entered into a Memorandum of Understanding for Soil Surveys on the
Public Lands vith the Soil Conservation Service (SCSI and Forest Service
(FS). At that time, the Bureau’s need for soil information eras
paramount to meet the requiraPents  for eound  mult iple- land-use
dec i s ions .

The Bureau was faced in 1978 with the preparation of 144 Crazing
Envirollnental Impact Statements (EIS’a)  by 1989 on 170 million acres in
the Western United States. Also in 1978 the Bureau developed the Soil
Vegetat ion Inventory  hathod  (SVIH) for gathering the soil vegetation
information necessary to implement the decisions identified in the
multi-land-use plans and in the EIS’s.

The SVIM procedures shou that the coil inventory will be conducted et
the standards of the National Cooperative Soil Survey and that the
vegetat ion inventor ies  vi11 be conducted as specified in the BLM  Manaual
4412 titled Physical Eecource  Studies, dated August 10, 1979.
SVIM is essentially the mapping of soils at phases of ser ies  at  a
mapping scale  of  1:24,000  with ainimun rise area of 6 acres. The
mapping units are generally associations vith some consociations and
complexes. The soil map is converted to a range rite map upon which the
present  vegetat ion caamunities  are identified and delineated. The r a n g e
si te  condit ion c lass  1s e s t i m a t e d . These areas are called Site Write-up
Areas (SWA’r). Similar  SWA’a  are grouped (stratwn) together for
sampling purposes. Th i s  stratwa  consists of s i m i l a r  s o i l - v e g e t a t i o n
camponentr  having the same range s i te , or woodland l ite, or forest type
in the same condition class or seral s tage. SWA’a to be sampled l re

I

Presented by Jack C. Chugg. Soil Scientist, Bureau of Land Management,
Division of Eangeland Management (222).  Washington, D.C.,
April 7, 1981 at the Kational Cooperative Soil Survey Work Planning
Conference, April 6-10, 1981.
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randomly rclectad  within  each atratua. The selected SWA’P  are aampled,
recording eeaentially  the composition by veipht  and by plant l peciea for
the production deta aa well aa for identification or conformation of the
condit ion clear (reral stage). The vcgetrtion data is pieced into l

model for allocetion. The vegetation allocation in made to l atiafy the
needs for watershed protection, livertock grazing, wild horace and
burros, wildlife habitat and recreation.

The Bureau uaes the aoil rurvey primarily for project end activity
planning and for monitoring. SVIH  requires the productioo and
composition  information for the allocation of the vegetation. The aoil
end vegetation (potentiel) information assist the managers to make sound
decisions in plenning and management of there resourcea.  The aoil
survey mill serve ae bare-line date in the Bureeu’a monitoring program.

The Bureau conducted three region@1  roil, tuter, and air wrkehope ia
early PY ‘81. Soil information needed but not provided by the NCSS
program waa diocueeed. The conclusion was that the SCS Soilr-5  vne
adequate and there was no need for l change in content. It was
recognized, however, that there are local l ituatione vhere special aoil
interpretations are needed. These local l rea problem areas could be
identified in the aoil prpping  unit description and the interpretation
vould  be made at the locel level. The criteria for the interpretation
would be developed and placed in the National Soil handbook (NSH)  for
cred ib i l i ty ,  i . e . , illustrated in NSH, part II, Section 403.6. Other
interpretations.

The different ways that aoil infoxmrtion  can be displayed is done beet
in soil survey reports, in tables and am interpretive maps. The manner
in which the date is displayed aa a working document in the field
offices is ae varied aa the individuala  that put them together and for
what purpose. One other way that needr  full consideration is that the
soil potentiala and limitationa (behavior) for major land uaee in the
survey area be described in the aoil upping  unite, i.e.,Benevah County,
Idaho, 1980. This is for use by the resource  planners and managera.
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The oue and foremost mesns of rhering ml1 vegrtstion informstion roog
l gcncie@ is for them to sdopt end follow the proccdurem of the Nations1
Cooperstive Soil Survey. Aleo, there should be s Netionsl Deporitory
for Nsturel  &source date thst could be scceesible  to l gcncier.

The msjor coil research needs l re thoee of soil cllmste. Nsmely, soil
temperature and moisture relatiowhips  in the dldlend plant community
mess of the Western United Starer. Range  rite eoil corre la t ion
supported by research or study of soil-vegetetion-climste  relstionships
$6 necessary to preserve the credibility of the wil snd vegetation
inventories. The BLM and SCS are now conducting wil and vegetation
inventories et an l ccellerated rste end sre neglecting the correlation
of range sites. Usny roil and rsnge cientists  within BLh and SCS
wpport  a wil vegetation climete study dth interagency support. The
BLM, SCS, PS, snd SEA have been wrking  on such s project. The BLM will
propose the project for psrtisl  funding in Py ‘82. The qusntificstion
of roil interpretations, e.g., erosion, needs further rtudy snd
l pplicstion.
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Soil Information to Service Fish and Wildlife Service Requirements
Buck Reed, Wetlands Ecologist

National Cooperative Soil Survey Work Planning Conference

Soil Information to Serve Federal Agency Requirements

U.S. Fish and Wildlife Service Presentation

Usage

National Wildlife Refuge system has made use of or contracted for soil
information in designing development plans (diking, buildings, recreational
facilities) and in determining the capabilities of specific areas for
farm crops, grazing, or timber management. The new master planning
process uses soils information to determine the resource capability of
particular parcels and this forms part of basis for early management
decisions.

Ecological Services uses soil surveys to identify mitigation areas for
habitat replacement as a part of civil works project reviews. Soil
surveys are also used as a photo base to aid in vegetation and habitat
assessment.

Needs

1. Training workshops at field or area office level. Field biologists
do not know what the information means or how to use it. Federal job
mobility results in many people working in sections of the country they
are unfamiliar with. Intensive training in soils specific to their work
area is essential for their fullest usage of soils information.

2. Display soil map units at 1:24,000 scale (standard 7.5 minute USGS
topographic quadrangles). The minimum soils mapping unit of 2-3 acres
can be protrayed at this scale. Hany users of natural resource information,
including FWS biologists, would find this portrayal more useful than the
present 1:20,000 strips and this format would allow its comparison
directly with other resource information. The most useful system would
involve the inclusion of all map units in a digital geo-based data base
so that the information (or portions of the data) could be displayed at
any scale desired.

3. Correlation with vegetation. A more complete listing of native
trees, shrubs, and herbaceous vegetation layers (community composition)
characteristic of each soil series or group of series would be extremely
useful in aiding biologists to better and more quickly relate to soils
information. It is often confusing as to whether native or potential
vegetation is being given in soil surveys or on Form SCS-SOILS-5. Range
site information is given for Western States, but these often span a
broad range of plant species and communities. Vegetative indicators are



commonly used in the actual mapping program, but this information is
often not incorporated in the final manuscript. Harry  of older surveys
have much more  vegetative information which appears to have been
deemphasixed in the newer progressive surveys.

4. National consistency of symbology and terminology. The individual
county soil survey information could more easily be related to other
counties where the same soils were found if a constant symbology was
maintained for each soil series and if the range site names were consistent.
The range site information needs to be entered into a computer data base
so that we can efficiently begin to understand plant-soils relationships.
The range sites of vegetative communities representing wetland should be
related to the Fish and Wildlife Service’s new wetland classification
system which SCS has recently adopted. The definition and consistency
of application of the drainage classes across the country appears to
need upgrading. Additional terms, such as those dealing with tbe frequency
of flooding (brief, short, long), growing and cool season, and drainage
classes need to be defined in the appendix.

5. Identification of obligate and facultative wetland (hydric) soils
in county reports and on Form SC’+SOILS-S. This will allow users concerned
with wetland management to most efficiently identify those areas most
likely to have wetland properties and values. The incorporation, at
least for these wetland soils, of water table studies detailing the
timing and duration of flooding and/or saturation (especially displayed
in figures) would be extremely useful collateral information which could
be added to the county soil surveys.
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SOIL SURVEY  USERS WORKSHOP
Holiday IM

Crystal City, Virginia
April 8, 1981

Welcome and introductions - Donald E. PlcCormack

Soil surveys and resource planning - Ralph J. McCracken

Overview of uses of soil surveys - Donald E. HcCormack

Presentations by representatives of Soil Survey User Croups -

Charles L. Bootbby - National Association of Conservation Districts
Sam Stenzel - National Vocational Agriculture Teachers Association
C. Page Fisher - American Consulting Engineers Council
Jorge A. Valladarea - The Maryland National Capital Park and

Planning Commission
Anthony T. Stout - Tranaporation Research Board
Charles L. Frazier - National Farmers Organization

Small group discussions

Questions and comments - International visitors

Summary remarks - Richard W. Arnold
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SOIL SDRVEY AND RESOURCE PLANNING
Ralph J. ?lcCrackcn

It is a pleasure to welcome you to this first-ever meeting of the major
national organizations that use soil surveys and to tell you a little
about the status of our soil survey activities. We have invited you
here today so that you can help us make soil surveys most useful to you.
We thank you in advance for the help you will be giving to us. We will
try to provide maximum opportunity for each of you to tell us what you
would like for us to do to make soil surveys mote  useful to you.

First, I will discuss the work of the Soil Conservation Service (SCS)
and its use of soil surveys.

When the use and management of land is being planned or evaluated, it is
vitally important for as much information as possible to be assembled so
that we can understand the special hazards and suitabilities of the land
for each alternative use. We also must know about the potential productivity
or performance of the land for each use and the kind and measures or
technologies that must be applied to get the best possible (or the most
economic) performance. The soil is the most important deteminant of
these aspects of land quality and value.

Therefore, SCS uses soil surveys as the basic background data for all
resource planning. In fact, SCS is the biggest user of soil surveys.
SCS uses soil surveys to:

determine best adapted crops or plants for farming, range management,
wildlife habitats, and wind range of other land uses.

determine the kinds of practices required to minimize soil erosion
and other forms of soil degradation.

develop standards and specifications for alternative treatments
that may be needed.

_ assist landowners to choose among alternative land uses that may
create the need for preventive or corrective measures vith a better
understanding of the probable costs and expected returns involved.

As implied in my earlier remarks, most soil surveys are made by SCS,
although a total of about 20 percent are made by the Forest Service and
cooperating State and local agencies. The first soil surveys were made
by the Department of Agriculture in 1899.

Prior to 1950, most uses of soil surveys related to agriculture. There
were notable exceptions, e.g., the Michigan Highway Department has used
soil surveys for the planning and design of highways since the later
1920’6. Since 1950; however, not only has use by highway engineers
increased sharply, but a wide range of uses by other disciplines has
evolved.
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I realize that I may have overlooked the particular use that is of most
interest to some of you. In fact, a few years back a representative of
a carpet manufacturer contacted ua for information about the dominant
color of topsoils around the country. They had a theory that matching
these to the carpet colors would be attractive to the lady of the house
for obvious reasons. Assuredly, soil surveys have a very wide range of
uses.

One particular concern of ours is that building codes sod subdivision
regulations in most of the Nation do not take into account sufficiently
the fact  that  soi ls  di f fer . To have the same requirement for drainage
of footings, footingwidths,  basement wall design, and other aspects of
dwelling installation for all  soils of a local is not very logical in
many areas. Sump pumps that run 23 hours and 59 minutes every day have
a tendency to break down, usually with disastrous results.

Yes, we in SCS would like for all land users to be cognizant of the
soils they deal with and their particular capabilities and needs. We
would like all people to recognize the unique value of our prime farmland
and join with us in finding ways to keep it in farming. Some prime
farmland has severe limitations for nonfanm developments. The logic of
preventing such development is resounding. And, of the land that is not
prime farmland, some is usually at least fairly well suited to urban
development. Soil surveys help identify such land and also the kind of
measures needed to assure satisfactory performance.

tlodern  soil surveys have now been made for nearly 70 percent or 1.5
billion acres of our land. As we proceed to complete the remaining 30
percent, we pledge that we will do all we can to conduct the soil surveys
and present the data in such ways as to be of most value to you, the
pr incipal  users . So again, welcome to this workshop and please make
sure that you tell us what you would like for us to do to achieve this
objective. The benefactors will be the land and those who depend on it
both now and in the future.

In conclusion let me recall a statement from my introductory college
course in soils. The kind of soil that occurred on a specific area was
(a) due in part to the kind of vegetation that grew on it, and that the
kind of vegetation was largely determined by the soil and the climate;
(b) due in part to the kind of geologic formation on the earth’s surface;
(c) due in part to the land form or relief at the site as it  affected
and interfaced with the vegetation and the precipitation, runoff, and
soil temperature; and (d) due in part to the length of time the complex
set of interactions had functioned. It is very clear to me now that the
nature of the soil provides a portrayal of not only the current ecosystem,
but also those that preceded it and more importantly permits valid
inferences of the impacts of future land use and management changes. A S
resource managers, we need to understand as much as we can about such
inferences .
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OVERVIEW OF USES OF SOIL SUBVEYS
D. E. ticCOIUlACK

This summary is intended to provide a brief review of the scope of uses
of soil surveys. All uses of land are influenced by tbe nature of the
soil . For some land uses, especially these low intensity uses with
little investment, the soil is the main determinant of the productivity
or carrying capacity of the land. For more intensive land uses, the
nature of the soil is among the major factors determing the cost of
achieving the level of performance sought.

Let us envision, in lieu of slides, a whole set of scenes where the
nature of the soil and its particular set of use restrictions or
management needs were not properly understood or treated:

__ eroded cropland with poor crop

__ potholes in a street or parking lot

__ wet cropland  with poor

__ septic tank absorption

-_ cracked basement walls

crop

field with effluent on surface

__ damage to fragile lands by off-roda vehicles

__ wet basement

This list could be extended to great length. But we do not wish to
imply that these failures are the dominant situation. We do wish to
point out that they are much too common, and that we need to work
together so that existing facts that might prevent such failures are not
overlooked.

There are about 70,000 kinds of soil in the United States. Some are
very cold, some hot; some are very wet, others dry; some are clayey,
some are sandy, etc. There is a very wide range in the productivity and
use potentials of these soils as a result of the wide range in soil
properties. Estimated values for 15 to 30 or more of these properties
are included in soil surveys.

Predictions of soil behavior are also included. They are based on soil
properties and observations of actual soil performance  in the field.
For agricultural uses, adapted crops and estimated crop yields are
included. In addition, ratings of the degree of restrictions in use
based on limitations for field crops, risk of damage if cropped, and
response to management are included. These are the familiar Land
Capability Classification System. In addition, soils qualifying as
prime farmland are designated, productivity and management hazards for
woodland, pasture, rangeland, windbreaks, and other agricultural uses
are provided as needed for the area.
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For nonfarm  land uses, predictions of soil behavior are also included.
Ratings of the degree and kind of soil limitations for building sites,
sanitary facilities, water management facilities, and recreation areas
are included. These ratings are designed to call attention to soil
problems that exist and the general severity of those problems. In
addition, suitabilities for the various elements of wildlife habitats
and for sand, gravel, topsoil, and roadfill sre indicated.

A new approach known as soil potentials is being used to an increasing
extent to analyze relative soil quality in a positive sense. Not only
does this approach identify soil limitations, it also utilizes local
expertise to identify feasible corrective measure ans their costs and
the severity of any continuing soil limitations that cannot be corrected
by feasible modern technology. These ratings are prepared for use in
making decisions required in land use planning. The understanding of
the relative quality of soils gained through this approach is of clear
value in land use planning.

.

-
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PRESENTATIONS BY REPRESENTATIVES OF USER GROUPS

Charles L. Boothby, National Association of Conservation District (NACD),
made general remarks concerning the many uses made of soil surveys, the
need to complete this natural resource inventory for national coverage,
and NACD’s continued support of the required program activities.

Sam Stanzel, National Vocational Agriculture Teachers Association,
remarked on the value of soil surveys as educational tools. He cited
several examples of how he had used soil surveys and illustrated several
additional potential uses. He emphasized the point that the Nation’s
youth are effective teachers as well as practioners of conservation and
need to be made aware of the soil resource.

John W. Guinnee, Transportation Research Board, summarized his remarks
as follows:

1. Soil survey reports and maps are most useful in the early stages of
route selection so as to avoid problem areas if possible.

2. After corridor selection--the soils maps which are on air photos
are most useful--the details aid the geotechnical engineers in planning
and executing his corridor soil survey.

3. The surveys would be more useful if they included warning flags and
information about unusual soil properties--volume-change, seasonal water

0

tables, dispersive and collapsible soils, etc.

4. The current need relates to rehabilitation, realignment, restoration
or reconstruction of existing highways; site specific information could
be very useful. Readily available original data would also be useful.

Charles L. Frazier, Director, National Farmers Organization, made the---_;following presentation.

THE FAIUfER’S IRTBRFSTS IN SOIL SURVEYS

The value of the finished product may have escaped the attention of too
many of our producers as we have moved farming into a world of advanced
technology over the last 40 or 50 years. It is only natural that those
individuals who are interested in community planning, farmland values,
disposal of toxic wastes, and those with other commercial  interests have
the resources and the time to utilize soil surveys in an organized
manner. This has led quite easily to responsive action on the part of
the Service to meet these genuine and worthwhile requests for basic
information on our soils.

It is quite possible; however, that the public clamor for protection of
our environment, safeguarding our valuable soil resources for food
production in the future and similar organized endeavors in behalf of
the whole society, has relegated the interests of the farm owner-operator

0

to a relatively low level of priority in disseminating survey results.
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In an organization composed entirely of farmers and ranchers, one in
which our basic thrust is to bargain for better prices for our commodities,
we are kept constantly aware of the economic status of those who are
first responsible for wise use of our soil end water resources. It
should be kept in mind that the terrible increase in our costs of
production over the last 10 years have placed an unprecedented pressure
on our farmers to attain enough income on their production to maintain
the family farming units, pay the bills, produce the food required for
domestic and export purposes, and still be able to cormnit  some of their
income to soil and water conservation practices.

For example, total farm debt in 1970 amounted to $53 billion; today it
is in excess of $157 billion. In 1980 farmers had a total interest bill
of $16.2 billion and managed to take home only about $12 billion in net
cash income from commodity sales.

It is suggested that the Service reexamine their working relationship
with vocational school leaders, local bankers, PCA managers, FmHA  directors,
and ASC county committees in an effort to make the most usable soil
survey materials freely available to the owner-operators and tenants
whose principal income is derived from farming and ranching. It may be
difficult to measure accomplishments or the influence of such educational
efforts, but it is my plea that every step be taken to keep the man on
the land aware of the valuable basic information that can make him more
efficient in the use and protection of soil and water resources.

Page  Fisher, American Consulting Engineers Council, summarized his
presentation in the following four items:

1. Pointed out how very valuable the soil survey reports are to
geotechnical engineers in the preparation of preliminary and/or feasibility
studies and in the planning of exploration programs.

2. Criticized, rather severely, the practice of local Soil Conservation
Service offices offering free engineering advice and service to governmental
agencies at the local level, particularly in the area of building code
development, building site selection, and waste disposal site selection.

3. Pointed out the difficulties that arose when nontechnical people
used the ASCS published comments on the suitability of certain soils
highway location, building sites, or waste disposal sites in public
hearings.

4. Encouraged the Service to give serious consideration to expanding
their mapping program to include information on more deeply buried soils
and parent materials and/or to reporting information of this type that
they presently collect during the course of a normal soil survey hut
which is not included in the standard survey report.
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Jorge A. Valladares, Maryland-National Capital Park and Planning Commission,
made general comments about the use and availability of soil surveys in
the area covered by his organization. He cited several examples of the
benefits of having published soil surveys available to enable better
structuring of site-specific studies.

Anthony T. Stout, Transportation Research Board, cited the following
points as highlights of his presentation.

1. Availability of digital soil mapping:

There is a need for computer generated soil maps which can aggregate
individual soil characteristics for engineering, productivity, and other
soil survey uses. The State digitized maps available are not readily
compatible, so a national program would be helpful.

2. Scope of soil surveys:

There are two distinct uses of the soil surveys--site specific and
general planning. The published surveys might be split into two surveys
to address these two different users. It also might be broken into soil
engineering and agriculture. There was also concern for compatibility
of the survey with other geologic or hydrologic surveys.

3. Availability of soil field data and other unpublished soil information:

0

The access to the original field notes used for the survey would be
helpful in site specific interpretations of the soil survey. The major
problem with data access is developing a uniform retrieval system.

4. Disclaimer of potential soil survey uses:

There is concern that the surveys are overused for site specific planning
without adequate field checks, especially by laymen (i.e., local politicians).
A better system for disclaiming improper uses is needed.
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HALL  GROUP  DISCUSSIONS

Workshop participants were requested to assemble into three small groups
to consider and respond to the following list of questions.

1. Is there data, other than that now being collected, that should be
obtained as soil surveys are being prepared?

2. Are currently used map scales of published soil surveys satisfactory?
Do the surveys show too little detail? Too much?

3. How do you believe soil surveys should be used to assist site
studies? Do soil scientists properly relate soil surveys to site-specific
data needs? If not, how can we improve our explanations?

4. Do you suggest that data be collected at greater depths than currently
done as soil surveys are made?

5. How frequently do you feel soil surveys need to be updated to be
most useful to you?

6. Are members of your group who use soil surveys sufficiently informed
about how they were made? If not, what can we do to help?

7. How could methods of presenting and displaying soils data be made
more useful to you?

8. Would you be able to contact delivery points such as SCS State
Offices to obtain printouts of computer-stored data or interpretations?
To obtain unpublished soils data?

9. How useful to you are SCS predictions on the performance of individuals
soils? What would make these predictions more useful?

10. How do you feel about using computer-generated maps for the interpretation
of soils?

11. Would you be satisfield with soil surveys published in loose-leaf
form to facilitate updating?

12. Would it be useful to you to have access to the actual field records
of observations? How would you like to have these data displayed?

13. Are there important uses of soil surveys for which they are not now
being used?

Each of the small groups selected a spokesperson who summarized the
group response to the questions. The particularly salient points made
in those responses were as follows:
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1. It would not be reasonable to expect the soil survey to respond to
the special needs of all users of soil information.

2. Many  users express a desire that observation and sampling be extended
to greater depths from the soil surface.

3. Several noted that soil scientist’s field notes and other records of
observations that may not be published should be made more readily
available.

4. Questions and comments conccerning  the quantity and quality of data
collected to support interpretation of soil maps were numerous.

5. Hany are concerned about the misuse of data, particularly the
making of site-specific recormnendations on the strength of generalized
information.

6. Data collection, retrieval, manipulation and distribution by computer
systems was discussed at considerable length.
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QUESTIONS AND COWENTS - International Visitors

Several of the international participants in the National Soil Survey
Work Planning Conference posed some thought-provoking questions and
shared their experiences that related to najor points of general discussion.

Dr. Boormann,  Univeristy of Utrecht, Netherlands, strongly supported the
use of soil survey information in teaching youngsters of high school
age, or even younger, since the soil is a most essential part of nature.

Dr. Leamy,  New Zealand, related an experience with a soil survey that
was needed to solve a sewage disposal problem for the city of Singapore.
He noted that as in most instances where a serious resource problem
exists, one of the first things done is to make a soil survey. He asked
why we do not consider sewage sludge as a valuable resource rather than
a disposal problem.

Dr. Tavernier, Belgium, offered the observation that his organization
produces standard 1:20,000 scale quadrangle maps and reports that explain
the map units. tiost user-needed information is provided in separate
soil monographs.

Dr. Kanter, Germany, expressed some surprise that the soil survey and
geological survey are not accomplished simultaneously in the U.S. as
they are in Germany.

Dr. Day, Canada, shared his experience with a very comprehensive data
collection system needed develop soil interpretations and stressed the
absolute need to plan for the investment of resources that will be
required. Comprehensive systems are time consuming and expensive.
Dr. Day inquired as the probability of user-group financial support for
additional interactive data storage/retrieval systems. Dr. Fisher,
American Consulting Engineers Council, expressed doubts that such support
would be widely or readily available in the United States.

-
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SUNNARY  REMARKS

0 Richard W. Arnold

The exulosion  of soil-related information is upon us. Each of us is
painfully aware of our own inability to comprehend the massive data sets
that abound in all areas of.endeavor.

This suggests that each of us has had to focus on our competencies, to
hone in on aspects about which we can expect to provide reliable information
in as timely a manner as possible.

Soil maps delineate “areas of expectation” and so we must learn how to
better approach the expectations of individuals. We tend to talk about
the confidence or confidence limits of soils information. How good is
the information? What are the limitations or constraints of using the
information? There are spatial attributes related mainly to maps showing
location and extent of kinds of soils. There are point data on site-specified
information that usually have laboratory measurements, it is easier to
evaluate because of standard statistical procedures.

All of us must be concerned with conveying the reliability of information.
Some decisions are made with generalized relatively nonprecise information,
whereas other decisions require very precise and very accurate information.
These latter decisions tend to be more site-specific and require methods
and procedures that are not the normal situation for soil surveys. The
point was made that we must consider how to handle information for a
specific purpose or a specific use. I would think that is sound advice,
whether the decision is for sites or for large areas or even regions.
That is, guidelines for using and handling data would be beneficial for
all of us. It is important for communicating with each other.

I hope each of us can recognize the individual responsibility for
integrity in producing, evaluating, and presenting information. Earth
sciences are just that--science. And science is an objective activity
that must stand up to close scrutiny or else it must be subject to
modification and change. We all like honesty, we all can live with the
truth, we all are going to die.

There may be no absolute truth. In our experiences of daily living,
events and phenomena are relative. Thus, there are various approaches
and interpretations of what we measure, what we see, and how we use it.

Scientific decisions must be based on the available factual information.
Those decisions must be objective. This contrasts sharply with many
political management decisions which often one arrived at by consensus.

We in National Cooperative Soil Survey are listening to what YOU are
saying. Some points touch vital nerves and we want to defend ourselves--
because you often are asking for more--more data, more maps, more
interpretations, more precision, higher accuracy, new and innovative
approaches; for better systems to handle and share data.
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You have cautioned us to be aware of the limitations of our products.
That is like the klennen  Skin Bracer  commercial, where you get a slap in
the face and reply, “Thanks, I needed that!” Oversell is interesting.

Some years ago in upstate New York we struggled to get dairy farmers to
increase alfalfa yields by improved surface drainage. These farmers
resisted change for quite a long time. There was a tendency for us to
tell them again and again, each time more evangelistically, close to
oversell. But one day we went downstate near New York City to talk
about ways to relate soil and climatic information to grape culture.
For example, you can increase the rooting zone on soils shallow to
fractured rock or those with fragipans by ridging. A man cornered me
and we bad a brief discussion. He was ready to invest lots of dollars.
Here was ready acceptance, too ready acceptance; a frightening experience.
General statements were perceived as on-site recommendations. Conclusion:
there are many audiences, we must speak clearly and correctly to each.
Again a responsibility of each one of us.

We are honored to have had your thoughts--please do not ever stop. We
need you--you represent large constituencies.

NCSS will endeavor to get to know of your people, not only here, but at
all levels of your organizations--particularly in the States and local
offices. We need your help as to how to better assist the people and
interests you represent.

The challenges are here, we accept them and hope you do too.

.
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SCS NREDS FOR SOILS INFORMATION

Thomas N. Shiflet
Director of Ecological

Sciences, SCS

How SCS tfakes  Use of Soil Survey Information

SCS use soil survey information in many ways and in practically all
programs and activities. Soil surveys are used to provide assistance in
conservation planning and implementation on farms, ranches, woodland,
and other lands of individual owners or operators. Other recinients of
SCS assistance such as units of government also use soils information
a variety of ways.

In working with landowners and users, soils survey information may be
used at the series and phase level of detail for irrigated land or by
groupings of series or even higher categorical levels for extensive
management of some rangelands and forest lands.

Soil information is also important and used for:

Engineering activities
Reclamation of disturbed lands
Plant materials plantings
Delineation of prime, unique, and important farmlands
Many nonagricultural applications

Soil Information Not Now Provided

in

Modern published soil surveys provide most of the required information.
Some areas where additional data or interpretations would be helpful,
include soil-vegetation correlations, toxic metals, and minor chemical
elements.

We need to give attention, not only to the interpretation data in a
published survey, but also to the format in which it is presented. The
format should be designed to facilitate use of the information.

Ways to Provide Soil Survey Information

Soil survey information is provided in many different ways. The entire
published survey is useful and needed in many situations, especially for

. planning at county and multicounty levels. A variety of interpretative
maps or overlays are used depending on the situation, including prime
farmland maps, soil association maps, and generalized soil maps.

With individual farm or ranch operators, several interpretative maps or
overlaps may have utility. These include:

-
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A sheet or sheets from the published survey that covers the
particular farm or ranch.

Range site maps which may be interpreted directly from soils
maps if proper correlations have been made.

_ Woodland suitability maps that group soils with similar potential
and similar problems relative to growing trees.

Land capability maps are often utilized for cropland.
Pasture and hayland suitability group maps.

How Soil Information Right Better Be Shared

Sharing of soils information between agencies can be enhanced by working
together. Each needs to know what the other is doing and what their
needs are for soils information. Collaboration between users during the
initial stages of a soil survey is important. If potential users of the
survey work together in selecting the level of detail mapping units,
etc., the final production will be more useful to all concerned. Joint
survey parties particularly in areas of mixed Federal-nonfederal land
ownership would be helpful.

tlajor Soils Research Needs

Probably the first and foremost research need is that of determining
soil loss tolerance (T). How much erosion can a particular soil (or
group of similar soils) tolerate without degrading its productive capacity?
“T” values needs to be related to specific soils and not to water quality,
sedimentation, or others items.

Another research need closely related to “T” values is the effects of
erosion on production. The need for this data is most urgent on cropland
but applies also to forest and rangelands. There is likewise a need for
more soils-vegetation correlation work.

We need more use of soil surveys on research break  particularly on “wild
lands” (range and forest lands). There is the need for detailed soil
surveys on many areas where research is being conducted to improve the
interpolation and extrapolation of the research results. Soil delineations
could he used more for stratification of research studies.

.
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SOIL RESOURCE  INFORMATION NEEDS
Jerry S. Lee

Director
Inventory and tfonitoring, SCS

Today my subject deals with two areas of concern; Inventory and Monitoring
(IRM) and the Resource Conservation Act (RCA) as both pertain to soil
oriented resource information needs. Let me begin by saying that both
of these activities are distinct and specific, and yet at the same time
are closely related. RCA deals with the status, condition, and trend of
soil, water and related resources, and an analysis of those situations
with substained productivity of the resource base in mind.

INM deals with the resource data collection process and the interpretation
of that data used not only by RCA but a multitude of others as well.

During the 1980 RCA process, we found out a lot of things we did not
know. To be specific, more than 100 data voids were identified, many of
which, but not all, were soil related. In developing the subject today
of resource information needs as it applys to RCA, let me very briefly
reiterate the 1980 process because it more nearly set the stage for the
National Resources Inventory @RI)-82 than any other single factor.

In the 1980 RCA process, the NRI-77 served as a base data source. It
was not designed to do this job, however, it performed well. It exceeded
all expectation that we had for the inventory, and it enabled us to say
something about: (1) land use and trends, (2) land capability and its
limitations, (3) erosion rates (4) prime lands, (5) potential croplands,
(6) wetlands and flood prone areas, and (7) other items.

We were able to analyze these elements singularly and in combination
with each other and present what I consider to be a fairly comprehensive
status, condition, and trend report on a State basis.

When we went beyond status, condition, and trend and got into projecting
resource supply versus demand, we ran into problems from both data
availability and data completeness standpoints. We found that we could
not adequately portray soil-plant relationships as was really needed.
Some of the questions we could not answer with any degree of reliability
included:

1. What is the long-term effect of erosion on yield?

2. Given the current mix of soil types being cropped, will current and
potential rates of compaction influence long-term productivity?

3. What are the potential tilth problems associated with current and
developing technology, i.e., the growing fasination with organic farming?
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4. Perhaps a more basic question, what are the potential yields of the
resource base that can be cropped?

5. What can we expect the plant-crop response to various salinity
levels to be?

6. What are yield levels on restored mind areas and on drained adverses
undrained soils?

7. Erosion data on urbanizing areas?

8. We need to have adequate vegetative data base such as nonfederal
forest stand size stocking levels, overstoring. canopy, forest forage
potentials, plant community composition, riparian areas, grazing levels,
range condition, and trend.

Quite obviously, many of these data voids will require significant
research and the answers will be a long time coming. Remedial measures
include a more intense sample scheme for the 1982 NRI, addition of many
of the vegetative data elements. I mentioned a moment ago, and perhaps
more significant at least as far as we are concerned, a merger of the
soils interpretations and the NRI data files so that some things can be
said about the resource base in a more definitive and thorough manner.
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Summary of Comments by Howard C. Tankersley,
Director of Land Use, SCS

1. SCS Land Use Staff’s Interest in the NCSS

The SCS Land Use staff is interested in the quality or accuracy of the
data mapped in the NCSS. Interpretive maps, such as the important
agricultural lands maps, produced using the NCSS data can be only as
accurate as the survey map. Any agricultural lands evaluation or viability
rating system must utilize the soils data expressed in the maps.

The SCS Land Use staff is interested in accelerating the completion of
the survey. Though it is scheduled for completion in 1990, completion
before that date would be most desirable from two points of view.
First, the data would be available for land use planning in all areas of
the Nation. Second, completion should make available more staff for
work on interpretive functions --those-that serve land use planning
a c t i v i t i e s . Attention might be given to ways of accelerating the survey
without increasing expenditures, such as using USGS slope maps.

2. Information Needed by the SCS Land Use Staff

The Land Use staff needs information, by States and by sections of the
country, that will show us:

a. The amount of important agricultural land under each definition
in the USDA Land Use Policy Statement, Secretary’s tiemorandum  No. 1827,
Revised ;

b. The uses to which the above lands are not being put;

C. Potential uses to which the above lands might be put and any
improvements needed; and

d. Rates of conversion of agricultural lands in each definition
in Secretary’s Memorandum No. 1827, Revised, by capability classes.

.
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National Resource Information

Natural resource information is the basis for all decisions that affect the use
of soil, vater, and related resources.

As natural resource planners, we vork tith three basic categories of clientele:

Individuals - The person (or persons) that owns or uses a tract of land
that makes decisions as to how the land and its related resources will
be used.

Groups - Tvo or more land users or landowners that work together to solve
a common natural resource problem on land which they control.

Units of Government - Governmental agencies or their representatives that
exercise control over how land may be used but do not owe or use the
land themselves.

Natural resource information Is needed to help the above clientele make sound
decisions regarding the use and care of the land. To do so, the resource
information must be:

Reliable - Soils Information should be technically sound with a high
percentage of accuracy. It must be consistent in quality so the users;
have confidence in the product. It must be in as much detail that is
consistent with need. High intensity surveys are needed in some areas,
while medium or low intensity are satisfactory in others. We need to 0
contact and meet with the potential users prior to initiating the
survey to determine its use.

Available - For people to use natural resource information, it must be
readily available. Too many people are not aware that the soil survey
information is available as mapping Is completed. Some still feel they
nust wait for a published report. We also need to consider the priority
for mapping. Traditionally. we viewed a county or a soil conservation
district as a soil survey area. Depending upon land use within a
county, that may not always be desirable.

Understandable - We need to publish soils information in a form that the
user can understand and properly interpret. Too often, It appears the
survey Is being published for soil scientists. Most users are lay
people. not scientists. Publish in layman terms.

Soils information is essential for sound decisions concerning the use of soil,
water, and related resources. Decisionmakers  need data that is reliable and
understandable. It should be geared to the users’ needs.

J.. C. Hytry

l -
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0 Digitizing Maps  .
:*

KTAckerson

Much of the natural resource information presently in or being put into
data bases is site specific. Little is Fesdily available to provide apscisl
relationships for the contents of our data banks. Creation of data bases w,Lth
geographic orientation vould afford an opportunitypot  only to digitally ms:p
the occurrence of soils. soil characteristics. and pertinent elements of
related disciplines but slao to show the relationshid  among thein.

Uses to be made of s geographically oriented data base range  from the
simple portrayal of specific soil characteristics, such sa the depth of soil.
to analyses of soil survey progress and sllotmenta  of funds. They include
studies showing the interrelationships of various elements of the physical
environment, land use, and agricultural enterprise. Digitally generated inter-
pretations can be displayed graphically. Many other uaea of data with geographic
orientation would be feasible; they are limited mainly by the ingenuity of those
using the data.

To date, digitization of soil maps and maps concerned with related
subjects has been minimal. The recently published map, Land Resource Regions
and Major Lend Resource Areas of the United States, 1:7,500,000,  has been
digitized. However, the tape needs to be edited before it csn be used for
analysis and display. Detailed soil surveys of 12 survey areas were digitized

0

during the last fiscal year; these data sre ready for use in compiling inter-
pretive rasps.

Maps presently exist which could be digitieed to initiate s geographically
oriented data base for soils. The general soil map of the United States. scale
1:7,500,000.  could be digitieed now. However, compilation of s new edition has
begun and in about 1% to 2 years, when the newer msp is expected to be finished.
an updating of the data would be needed.

General soil maps of states could be digitized also. Compilation of these
mspa is not closely controlled. As a consequence. date about kinds of soils and
their distribution is not consistent. On awe maps soils sre classified in tsxs
of Soil Taxonomy and on others they are in categories of the older soil clsaai-
ficstion system. The level of classification varies from great groups (or great
soil groups) to soil series. Scales range from about 1:750.000  to 1:1.500,000
and couunonly  there is s corresponding difference in -cartographic detail. Matching
eat state boundaries is erratic. Digiticing these maps would provide the moat

. useful available information but use for regional or multistate areas would be
dLfficult. New editions would involve interagency cooperation in many instances
because SCS soil scientists sre not necessarily the principal authors nor is SCS

. the publishing agency.

General soil maps of soil survey areas csn be expected to provide a better
quality data base then the state maps.  mainly because the rules for compilation
sre better stated and they are subject to a atandard editorial process.
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Major  lend resource area maps of states are available in manuscript form.
They are matched at state boundaries and would meet needs for more detailed
presentation of KLRA boundaries, if needed.

The Status of Soil Surveys map has just been published. Digititfng this
map would make feasible analyses of survey progress and assist with matters
pertaining to personnel, funding, etc. Furthermore, computer-aided publication
of subsequent editions (possibly annually) would be facilitated.

Currently, interpretations of the National Resources Inventory 1977 are
being presented graphically. Similar interpretations, new interpretations, and
comparisons beween data in NRI 77 and NRI 85 would be greatly enhanced by
availability of the geographically oriented data base visualized in these
discussions.

(102)



SOIL DATA BASES

Soil Series Descriptions

Ue have all recognized the need for ADP to handle the tremendous volume of
data we have relative to soil series descriptions. In addition, I believe we
all visualize the kind of ultimate data base we want. One that would provide
rapid retrieval and permit manipulation, massaging, and refornmting  according
to our wishes. We should be actively planning and formulating such a system.
In the meantime, however, I suggest we explore the possibilities of storage and
retrieval of data as it now exists.

Let us then look at what our possibilities are right now. Can we in fact do
anything at the present time with the large number of series we now have stored
on various kinds of word processing equipment (IBM - Mag Cards, Linolex, etc.)?
Can we convert these descriptions electronically to a system whereby we can
transmit, store, and retrieve from a central location? I suggest we try. We
have thousands of soil series descriptions currently stored on IBM Mag cards and
Linolex word processing equipment. There may be no need to key all of these
descriptions into another system. The object here is to "capture key strokes.'I
The following is suggested:

1. Dump all soil series descriptions currently stored on IBM Mag Cards
and Linolex equipment on to g-track tapes for transmittal with SCS's
Harris equipment.

0
2. ;;;r;s;; central computer facility for access by users (National, State

. Suggest Ames, Iowa facility, since all interpretations records
are now stored there and complete soil series descriptions should include
interpretations.

3. Retrieve data using existing Harris equipment. Retrieval would be sifailar
to that now used for interpretation records. Users could call for list-
ings of series in storage and retrieve specific descriptions as needed.

There are of course, disadvantages. We could not manipulate or reformat the data.
In addition, transmitting via Harris equipment isslow although this may not be
a significant
time. Y

roblem as we would not be transmitting large volumes at any one
I visua ize most of the usefulness would be in our everyday correlation efforts.

This is not the ultimate system we all desire, but it could be very useful in
filling our needs until the ttme such a system is formulated and in full operation.
As we all know, that may be some time off unless we are willing to dedicate the

. necessary money and manpower to that effort now.
that does not look very encouraging at the moment.

With current money constraints,

F.  Ted  .Hiller
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Digitizing Soil Survey
Gale TeSelle

Thank you for the invitation to participate on the map digitizing panel.
As requested, I have written a brief summary of what I presented at the
conference.

An automated mapping system is in operation at the four cirtographic
f a c i l i t i e s . The equipment was accepted in July 1977 at a cost of $1.4
million.

We spent much of the first 2 years in staffing and training the All.9
effort and working on trial projects. So far, 12 detailed soil survey
counties (1,023 soil sheets) have been digitized as well as 89 county
base and general soil maps, and the U.S. llajor  Land Resource Area map.
Many  interpretative maps have been made from the digitized soils data.

Since we know AlIS cannot produce the digital data as fast as SCS needs,
we are placing special emphasis in cooperative digitizing efforts with
private firms, State, and local governments as well as other Federal
agencies. To highlight a few, we are providing guidance to the
North Carolina State Department of Natural Resources in digitizing Jones
County, and we are analyzing data compatibility with USGS for Ocean
County, New Jersey. We are working with SCS staff in New Jersey regarding
their contract with Argon Labs for Cape May County and with the
Pennsylvania staff who is working with Penn State for Mifflin County.

For the future in SCS digitizing, we see the following trends:

1. Increased assistance and cooperation with the States in getting
digitizing accomplished at the State level.

2. Placing high priority on digitizing soils prepared on orthophoto
gases.

3. Increased efforts in digitizing maps that assist the IRIS staff to
prepare graphics for the RCA repor ts .

4. Digitizing U.S. status maps that are updated annually to simplify
maps production.

5. Further down the road as the digital data base grows, we foresee
the need for color graphic CRT’s and printers at the State Offices.
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Pennsylvania Data Systems Report
by Edward J. Ciolkocz

Professor, Soil Genesis and Morphology
Agronomy Department

Pennsylvania State University

The data explosion is with us, and the only reasonable method of handling
tbese data are with computerized systems.
the kinds and uses of the data.

These systems will vary with
In soil survey and land use, data

applications can take the form of analysis and display of tabular data
and the interaction of these data with spatial data. Both of these
modes of display can be interactive or batch outputs.

With this introduction in mind, the remaining part of my presenta t ion
will be a summary of what we at Penn State are doing and what we perceive
as future needs in data handling in the National Cooperative Soil Survey.

Presently we have interactive computer models for corn and potato
production. We also have an interactive model for determining the site
suitability for on-site sewage effluent disposal according to Pennsylvania
regula t ions .

We are developing a data base system for soils information in Pennsylvania.
Presently we have the USDA Form SCS-SOILS-S, our soil characterization
data, acreage, and other tabular data from published and unpublished
Pennsylvania Soil Survey reports on file. We also have two small areas
of digitized soil map data. These data have been merged and varying
displays have been generated in a 1981 B.S. Thesis (S. Sykes, A
Computerized Soil Information System for the Production of Interpretive
Maps, Agronomy Dept., Pennsylvania State Univ.).

These soils data are projected as only one layer of a data base for
Pennsylvania. Pennsylvania Power and Light Company of Southeastern
Pennsylvania has developed a data base of varying kinds of data (power
line location, property ownership, etc.) for 16 counties. The soils
data for their data base was a 1:380,000 general soil association map.
This data base is presently being traded to Penn State for other layers
of data to be added to their data base.

The needs that we presently see in the development of our system are:

1. The digitization of our soil  maps. Without this geographic
information our data base has only limited usefulness.

2. Better communication between various people who are developing data
systems. This could be a part of a national cooperative soil survey
newsle t ter . This communication could be a major factor in more efficient
development of a system, particularly for those who would want to take
advantage of breakthroughs that others have made in system development.
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One last item, ve believe that data base systems should be a State based
effort. The amount of data available is very great. Thus it would seem
impossible for a national system to handle the needs of a State in a
rapid, responsive manner.
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0 SOIL RESOURCE INFORMATION SYSTEM (SRIS)
Thomas Priest
SCS-Colorado

The soils of the United States are an invaluable resource. Knowledge of
our soils is critical if we are to effectively conserve and use them.
Cognizant of this need, many diverse efforts have been undertaken to
gather information about soils. Although a wealth of soils data has
been collected, many problems exist inhibiting effective data use.
These problems involve availability and access to existing data, knowledge

. of where data resides,
the United States.

and the dispersion of data collections throughout

In an effort to address soils information problems, the Colorado State
University Department of Agronomy, the Laboratory for Information Science
in Agriculture (LISA), and the College of Agriculture Sciences have
initiated a joint project with the U.S. Department of Agriculture, Soil
Conservation Service (SCS).

The goal of this project is to determine the necessary components,
s t r u c t u r e ,
(SRIS).

and feasibilities of a Soil Resource Information Systems
To achieve this goal, a project team was established consisting

of a soil scientist (working closely with other agency and university
s o i l  s c i e n t i s t s ) , an information system analyst and a computer programer.
The following objectives were outlined by the project team.

0

1. Evaluate past soil information studies and carry out additional
interviews with current and potential soil information users to ascertain
their data needs.

2. Identify necessary features of a soils information system required
by the community of current and potential users.

3. Identify and obtain soil, climatic, and other resource data from
relevant sources.

4. Develop a demonstrable pilot segment of SRIS emphasizing required
features ,

5. Develop a workplan for the comprehensive implementation of SRIS.

Approach

The general approach to the development of a Soils Resource Information
System involves four stages: (1) analysis, (2) pilot development,
(3) prototype development, and (4) implementation.
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Analysis

The analysis stage is directed at discovering user needs. To accomplish
this, the user coauaunity  was segmented into groups according to their
general application of data.

A summary of interviews indicated the following data sources and the
percentage of requests for interviewees: 53 percent of those questioned
needed soils interpretive data obtained from SCS-SOILS-S; 50 percent
needed information available from the National Pedon Data Soil Subsystem;
22 percent needed information on climatology; and 20 percent needed
information from other sources. Fifty percent of those questioned
needed information from two or more sources and various other information
such as plant community information, satellite imagery, and census of
agriculture.

Phase or Stage
of Development

PILOT

Description

A pilot is a small scale working model of a
system containing a limited amount of data.
Its purpose is to investigate the structure,
needed for, and feasibility of a fully operational
system.

PROTOTYPE

IMPLEHRNTATION

A prototype system evolves from pilot system
investigation. It is an operational model of a
proposed system loaded with a data set needed
by a selected user group. The user group is
trained to access the prototype for information
needs and to test and evaluate how well the
prototype provides those needed. The prototype
system provides necessary feedback, prior to
full-scale implementation of the system.

At this stage a permanent residence and data
base administration is established. Data, not
previously loaded, is loaded and correlation
and data editing are completed. At this stage
intensive user training is achieved.
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DATA BASES WHICH  PRESENTLY CONSTITUTE (SRIS)

.

SOILS-5

HAP UNIT Data Base now contains 59 data elements. After
redesign, it  will  contain all  data elements on the
SS-6 and new data elements such as precipitation and
growing season. The data off the SS-6 and the Form
SCS-SOILS-5 can be mechanically loaded into the Hap
Unit Data Base and other data elements vi11 have to
be loaded mechanically.

CLIllATOLOGY

0 RANGE

HARAGEUENT

GRAPHICS

CORI

0

Data Base now contains “Estimated Soil Properties”
and taxonomic classification portion of SOILS-S.
This year will be expanded to include the entire
Form SCS-SOILS-5. Form SCS-SOILS-5 Data Base is
loaded mechanically for Form SCS-SOILS-5 tape from
Ames.

Data Base contains selected data from the National
Pedon Data Subsystem. Work plan calls for expansion
to include all information on National Pedon Data
Subsystem. Data Base will be loaded mechanically.

Now includes precipitation and temperature data from
weather stations. Work plan calls for expansion of
sources and data. Data will be loaded mechanically.

Data Base contains 36 data elements from the SCS
Range Site description and the Plant Information
Network (PIN). The PIN information can be loaded
mechanically. The Range Site data must be loaded
manually. The Range Data Base contains 108 Range
sites at the present time.

DATA BASES

Data Base is in the early stage of planning and
development. The concept includes management
alternatives for various land uses. It will be
developed cooperatively by the SCS, CSU, Department
of Agronomy, and Extension Service.

Digital information including base map, soil survey
maps, land use maps, and Landsat  information. From
the overlying of these data sources many interpretative
maps can be made.

We are working with the Laboratory for Information
Science in Agriculture (LISA) to develop a Data Base
containing a catalog of sources of Natural Resources
information.
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This Data Base would contain data on the availability
of all types of Natural Resource information. This
includes information such as soil, geology, land
use, topographical maps, vegetation maps, land form,
climatic, and aerial photographs as well as other
information.

This system would be an excellent place to store
soil survey progress maps, geologic survey progress
maps, topographical availability maps, ortho
availability maps, and the map showing the availability
of Prime Farmland.

-
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EXAMPLE OF
CATALOG OF RESOURCE INFORHATION (CORI)

DATA BASE

#l Let us assume we select Kiowa County, Colorado, as our study area.

* The system responds:

RESOURCE INFORHATION AVAILABLE FOR KIOWA COUNTY, COLORADO

Soils Vegetation Ortho Photos
Geology Topography Haps Landsat
Land Use Prime Farmland Demographics

Agriculture Statistics

#2 Let us assume we are interested in soils data.

The system responds:

SOIL INFORHATION AVAILABLE FOR KIOWA COUNTY, COLORADO

State General Soil Hap Soil Survey of Kiowa County,
Soil Resources of Colorado Colorado
Special Soil Studies Soil Resource Information

System (SRIS)

0 #3 Let us assume we select to know more about the Kiowa County soil
survey.

The system responds:

SOIL SURVEY OF KIOWA COUNTY, COLORADO

DESCRIPTION: The soil survey contains information useful in
land-planning. It contains predictions of soil
behavior for selected land uses, and limitations
or hazards inherent in the soil.

SCALE : 1:24,000

DATE : 1971

ORDER: 2

STATUS: Hanuscript  format, expected publishing date NOV. 1981

AVAILABILITY: Soil Conservation Service
P.O. Box 17107
Denver, Colorado 80217

ATTENTION: State Soil Scientist
Phone: (303) 837-5791
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ADVANTAGES OF A SOIL RESOURCE INFORHATION  SYSTEH

Easy integration between data sources.

Users vith little or no computer training can assess data.

Users can .sccess information at remote locations where large computer
faci l i t ies  are  unavai lable .

Easy editing and updaying data.

Adhoc questions can be answered.

Correlation and data compatability  is made much easier.

Increased data accessability.

Increased data standardization.

_ Timeliness of reports.

Increased data editing potential.

_ Increased uses of soil survey resource.
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April 28, 1981

TOPIC: Dlgitlzlng  Capabilities in the Forest Service - Present and Future

PRESENTED AT - National Soil Survey York-Planning Conierence,  April 9, 1981.

Why do we digitize resource information?

Multiple resource information 1s needed by the US Forest Service manager to
satisfy the requirements  of the Resouroe Planning Act (RPA)  and the National
Forest Management Act (NFMA). It is necessary that the managers have aooess
to the geographical distribution of these resouroes. Each resouroe type
oontrlbutes to one or more nreaouroe  layers” that are needed to evaluate
various planning alternatives  and make sound management decisions.

The collection of these data Is aocomplished either through line dlgltlsing,
automated scanning, or hand coding for entry into a geographic information
system data base. The data is collected in either grid or polygon format.
Resource layers such as Soils are collected at a higher resolution for
detalled area planning whereas state or multi-oounty  planning activities may
use coarser resolution data.

0
The location of dlgltizlng  functions varies within the Forest. Service. The
desired location is the Ranger Distriot  or Forest Supervisor’s office, but in
many oases, digitizing 1s done at the Regional Offloe or oontraotors
facllltles.

A major effort presently being undertaken In the Forest Servloe to increase
the dlgltlzlng  oapabllitles  is a Service-wide procurement to standardize
intelligent graphic hardware within the Forest Service. The Geometronlcs
Development Group located here in the Washington area is developing the
necessary software In cooperation  with our field units for a Looal Interaotive
Dlgitlzlng  and Editing System (LIDES). The objeotlve of LIDES 1s to furnish
the Forest Service with a national software oapabillty to interactively
digitize, display and edit graphlo data. It will also provide our Forest units
a means of entering data into the nationally supported Resouroe Information
Display System (RIDS). RIDS 1s a geographlo Inform&ion  overlay prooesslng
system that accepts, processes and outputs either cellular or polygon digitized
map data. It la being used by many of our national Forest units to assist
them in the land management planning prooess.

In summary the geographlo data type, aocuraoy and volume of information that
must be oollected  for land management planning aotlvltles is a tremendous
task. Efforts must be made to expedite the data collection and prooesslng
efforts to meet Forest Servioe goals and objectives.

l EELLer apher- _
RIDS Project Leader
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Ted liiller: Northeast TX

Major Concerns:

States such as Maryland, Delaware, Connecticut, New Jersey, and
Pennsylvania have been completely mapped or close to completion. It is
necessary to enlighten the State Conservationist, area conservationist,
and other influential people that this is only one phase of the soil
survey program. This can be illustrated by enumerating on many questions
that arise concerning interpretations. A large amount of the workload
in the initial phase will entail recorrelation, so that the correct
interpretations can be provided to the various communities. There is
need to give serious thought to the long-range program. One of the
major items is to provide soil material or data in a more useful way.
It may be necessary to provide soil data in various publications.
Various States have different needs for soil data but provided in a way
that it can be advantageous for that particular State, i.e., vater
budget map or clay content map. It is important that we be innovative
in presenting soil data because there is great demand for soil information.
There is a demand for intermediate maps (1:50,000)  for planners as well
as for farmers.

An analysis of staff personnel is needed so that a comprehensive plan
can be formulated to meet the demands for soil information with the
restricted resources (personnel and funds).

Training: Users within our own discipline can benefit from short-
training sessions. These training sessions can provide the district
conservationists, technicians, and engineers with more ammunition to
sell conservation practices. With an understanding and appreciation of
soil survey an evaluation of its’ potential and limitations can be
readily determined.

Soil potential: This is another avenue that needs to be developed.

Funding: States should continue maintaining level of funding thet is
compatible with needed assistance.

High altitude program: This needs to be reevaluated because it has not
been able to do the job that was expected. The 6-year program will not
satisfy the need for coverage (maps) at the present rate of mapping.

More attention or closer reviewing should be given to NCSS guide lines
that are being routed for review. These policies determine the effective
of the soil survey program. We should also be reminded that policies
are based on input from the various levels.
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ED CIOLKOSZ - Penn State Regional Project:

1. A regional soil association map and bulletin have been developed in
(scale of the map 1:5 q il.) draft form. The report is modeled after the
southern region report. There is a chapter on Spodosols, Entisols,
Histosols, and one more order.

2. Comparative laboratory studies will provide statistical analysis of
laboratory data, so it can be quantified. Provide and assist the
development for guidelines how to analyze laboratory data. Formulate
guidelines how to collect laboratory data.

Improvement suggestions for NCSS

1. Need a systematic or better line of communication  such as newsletter.
(There was concern who would be responsible for the newsletter.) Since
all Federal publications receive strict editing and take a great length
of time to get the document circulated, it would be easier to do it at
the university level.

2. The National Office should make sure that all the regional and
national proceedings are distributed to all cooperators.

3. The NCSS conference should be a technical conference and workshop--
a conference of this type, (NCSS National Work Planning Conference,
1981) should be beld in regions or other various level.

0
4. The soil scientist should be provided with better tools to do his
iob. Innovative wavs are necessarv. so that soil scientists can do
iheir work more efficiently. Technology is available
of resources is too restrictive.

Classification for disturbed lands (coal land) should
meet the demands that would assist users. A decision
interpretations on disturbed lands.

HIKE  STOUT: MIDWEST  TSC

but the allocation

be developed to
should be made to

Soil Survey has made great strides in mapping and interpretation to meet
various demands of the soil survey; although, there is a lot of room for
improvement and challenging tasks lies ahead, which makes soil survey a
viable program.

Work planning conference has been ineffective because recommendations
are made but no follow-up or correction aggressive action is taken.
Soil Taxonomy should be our guideline for classifying soil and it can be
polished as we go along.

-
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Quality Control: The lack of travel is effecting quality control at the
level that is responsible for maintaining this phase. The lack of funds
to have a progress review .~~nually  and the lack of time to do a
comprehensive review or evaluation of the on-going soil surveys has
severely affected the quality control activities.

Staffing: Staffing at the State Office and TSC level is not adequate to
maintain workloads that are being produced by the field staffs. The
field level receives funds and assistance from other sources so it is
imperative to increase funding and staffing to accommodate the workload.

Training: Extensive practical training is needed for young party leaders,
for most part they are technically sound in theory. An intensification
of training is needed at field level so quality control can be reduced
at State and TSC level. It should emphasized that there is a great need
for staffing after the States have been mapped.

JOE NICHOLS: SOUTH TSC

Eleven of the 12 States have characterization data. Seven States are
receiving State funds for soil surveys. Thirty-five soil surveys are
being completed annually. The lack of balance in the soil survey
program may mean redirection of the program. A factor that may have
induced the problem is the reporting system. For the most part, acres
have been the measure for success of the soil survey.

Equipment that aids the soil scientist in his work is power probes,
remote sensing, ground penetrating radar, off road vehicles, etc.

Memorandum 66 (new Chapter 5) needs to be rewritten because it is a
useful tool for young soil scientists to understand the concept of a map
unit. Also this memo can be utilized to educate the users.

Soil investigation

For soil information to be accessible it is important to make utilization
of computers,

Hanuscript

Explicit policy is needed, what information should be published in the
manuscript. There may be a need for two manuscripts with one being
interpretive phase and a technical data phase.

Quality control: Invitations should be sent earlier so that travel can
be reflected in cooperators budget and representation will be more
representative.
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Technology

F a l s e  c o l o r e d  m a p  c a n  b e  u t i l i z e d  t o  s e p a r a t e  v a r i o u s  p a r e n t  m a t e r i a l s .
Remote sensing has potential that can be utilized in soil survey.

(GPR) has the capability of recognizing or
indicating an argillic horizon and otber diagnostic characteristics.
The GPR can be adapted to pick out depth to bedrock.

DICK KOVER: WEST TX

The West region has a large acreage that needs to be mapped. Iiany soil
series are being developed in the new area at a rate of 20-30 series a
month. This development precipitates updating parts of the taxonomy.
Also the development of series have created a built-in high cost for
making distribution of the soil series.

There is a need to understand other disciplines.

Cartography is a major problem in lack of coverage for areas that are
projected to be map.

University staff is providing various maps on soil climate, vegetation,
etc.

BLH/SCS  joint project interstate soil sites study; i.e., duripan.

Chuck Cowdy is working with a SCAN system that has possibility or potential
of entering soil series into computer data bank.

Hodification  of interpretative data to provide information on soil
survey at various level; i.e., 1, 2, 3, and etc.

The use of off road vehicle has caused damage to much of the landscape.
Meetings with administrators of various discipline to develop a dialogue.

Training is needed for new soil scientists and party leaders.

A follow-up program on soil surveys should be developed to evaluate how
they are being used in the county once the report has been issued.
There is a great need for developing soil potential.

A National State Soil Scientist conference is needed.

Training programs

TED IIILLER:  NORTHEAST TSC

There is a need to develop a systematic approach to technical training.

-
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A model concept is a 5 level training plan

I Level - Al l  Soi l  Scient is t  par t ic ipat ion
I I  L e v e l  - A basic soil course (new S.S.)

I I I  L e v e l  - Classification and correlation (new party leader)
IV Level - Advance correlation course or refresber
V Level - Advance training (Cornell and Iowa State)

FRED GILBERT

General : Provide training to people who need it.

Specif ic : Training done at the State level rather than TSC training in
computer technology. Develop a national confidence level for soil
survey. A national uniform guide sbould be utilized for soil
standard acceptable level for soil maps sbould be developed.
the other diskplines  on soi l  da ta  (d is t r ic t  conservat ionis t ,
e t c ) . Training in fiscal budget and operation management for
S c i e n t i s t s .

survey. A
Educate
engineers,
State Soil

Kermit Larson - Forest Service

There is great need in computer science for mapping operation,
kterpretation,  and map unit design that can be interrelated to geology
and geomorphology.

ED CIOLKOSZ

Graduate students need experience in soil mapping. Should mapping be
requirement of graduate student ? We need an agreement between SCS and
universities for students to map during summer or have a summer workshop.

LARRY WILDING

Needs

::
Reading
Writing, more efficient

2:
Encourage cer t i f ica t ion of  soi l  sc ient is t
Geomorpbology at the TSC needs to provide leadership in this area.

0

.
-
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