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BCSS - SETTING THE COURSE

Monday - July 24
| 0: 00 a.m, - 12:00 p.m

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

|:00 pam. - 1:15 p. M

1:15 p.m - 2:00 p.m

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

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

3:00 p.m - 3:45 p.M

3:45 p.m - 4:00 p.m

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

4:30 p.m =~ 5:00 p.m.

5:00 p.m
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Welcome

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

Report on Soil Survey
Activities in Canada

BREAK

Conventions Used in Soil
Taxonony

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 Mdwest National
Techni cal Center, USDA-SCS
Lincol n, Nebraska

Richard W Arnol d o
Director, Soil Survey Division
USDA- SCS, Washi ngton, DC
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John EWtty
Nat. Ldr. for Soil O assification
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Soi|l Scientist, NSSL
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ColI'n W Vol gt
Soil Scientist
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Martin Arguljo
Head, Soil Survey in
the National \Water Conm sSion



National Cooperative Soil Survey Conference

Tuesday - July 25

TASK FORCE MEETINGS

8:00 a.m. ~8:30 a.m.

10

11:

12

130

:30

100

30

:30

:30

:00

4:30

5

:30

am. -« 9:30 a.m.

am. - 10:00 a.m.

am. - 11:30 a.m.

p.m. -12:30 p.m.

p.m. -2:30 P.m.

p.m. - 3:00 p.m.

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

p.m. ~5:30 p.m.

p.m.

10
Chairman.- William E. Roth

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

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

BREAK

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

LUNCH
Group |--Extrapolation of Soil Survey Data

Group 2--Awareness Of Soils as a Resource
Group 3--Accuracy and Reliability of Soil Survey Information

BREAK

Group 4-Development and Use of Soil Quality Standards
Group 5--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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Wednesday - July 26
hai _ ichol

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

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

9:00 a.m. -9:30 a.m. South Agricultural Experiment
Station Report
9:30 a.m. - 10:00 am. BREAK

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

TASK FORCE MEETINGS (CONT.)

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

10:30 a.m. - 12:00 p.m. Group 7--Seils Changed by Management

Group 8--Soil Quality Standards
12:00 p.m.- 1:00 p.m. LUNCH
Ghairman - Ronald D. Yeck

l:00 p.m. -4:30 p.m. Tour of National Soil Survey
Center, Midwest NTC

4:30 p.m. ADJCURN

Evening - Group dinner planned.
Featured speaker

David Howe
Editor, Nebraska Farmer
Lincoln, Nebraska



Thursday - July 27

8:00 am. ~

12
Nati onal Cooperative Soil Survey Conference
Chairman «c $tevenHolzhey
9:30 a.m Conference Steering Committee Mag.
(runs concurrent with the
foll owing Task Force neetings)
MEETI NGS ( CONT. )

TASK FORCE
8:00 a.m

9:30 a.m

|0:00 a.m.

10:30 a.m

11:00 a.m

11:30 a. m

12: 00 p.m

l:00 p.m

1:30 p. m

2:30 p.m

'

9:30 a.m

lo:00 a.m,

- 10:30 a.m.

[1:00 a.m.

11:30 a.m

12:00 p.m

-1:00 p.m

- 1:30 p.m

- 2:30 p.m

-3:00 p.m

G oup 9--The Mobdel Soil Survey

G oup l0--Adequacy of Soi |
BREAK

Soi | Lendscape Hi erarchy
Nort heast Agricultural Experiment

Station Report

Dat abase Devel opnent

Water Quality Issues and

Soi | Survey
LURCH
Chairman - Wavne H, Hudnall
Vst  Agricul tural Experinment

Station Report

G'S Applications Report

BREAK

([l

Survey Information Delivery System

Frederick F. Peterson
Renewabl e Resources Center
Uni versity of Nevada - Reno

John C. Senci ndi ver I
Vst Virginia University
Morgantown, W/

David L. Anderson I
National Leader for Soil
Dat abases, NSSC
USDA- SCS, Li ncol n,

Survey
Nebr aska
Edgar H. Nel son

Assoc. Dep. Chief for Technolo
USDA- SCS, Washi ngt on,

Chien-Lu Ping
Agricultural & Forestry
Experiment Station,

University of Al aska- Fai r banks '

George M Rohal ey
National G S Coordinator
USDA- SCS, Washington, DC

Don Eagleton
U S. Forest Service

Washi ngton, D.C

Dan Ti ppy

USDI - Bureau of Land
Managenent, Washington, DC
Kel I ey VMrner

U.S. Ceol ogic4l Survey
Washington, D.C
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National Cooperative Soil Survey Conference

3:00 p.m - 3:30 p.m M dwest Agricultural Experinent David T. Lews
Station Report Departnent of Agronony _
University of Nebraska - Lincoln

3:30 p.m - 4:00 p.m Task Force Report - Extrapol ation
of Soil Survey Data

4:00 p.m. - 4:30 p.m. Task Force Report - The Lack of Public
and Governnent Awareness of Soils as a
Resour ce

4:30 p.m =~ 5:00 p.m Task Force Report - Thi Accuracy and
Reliability of Soil Survey Information

5:00 p.m ADJ OURN

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

Friday ~ July 28

8:00 a.m. - 8:30 a.m.
8:30 am. - 9:00 a.m.
9:00 a.m. - 9:30 a.m.
9:30 a.m. - lo:oo a.m.
lo:oo am. - 10:30 a.m.
10:30 a.m. - ll:00 a.m.

11:00 am. -11:30 a.m.

11:30 am. -~ 12:00 p.m.

12:00p.m,~ 1:00 p.m.

1:00 p.m. -1:30 p.m.

1:30 p.m. - 2:00 p.m.

&airman = Peter E. Avers

Report on NCSS Interface with the
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

LUNCH

Chairman - Rodnev F, Harner

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

Closing

/3

Richard W. Arnold

Richard W. Arnold
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DI SPOSI TI ON OF NCSS TASK FORCE REPORTS

by the
1909 National Cooperative Soil Survey Conference
Steering Committee

band Eval uati on

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

Uility of Soil Landscapes

The report was accepted by the NCSS Steering Commttee
for incorporation into the Proceedi ngs. The report was
also referred to the conmttee working on pil ot

pr oj ect s.

Interpreting and Docunenting Soils Changed by
Managenment

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

The Devel opnent and Use of Soil Quality Standards

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

The Mbdel Soil Survey

The report was accepted by the NCSS Steering Commttee

for incorporation into the Proceedings. Followup is
required by a group consisting of SCS, BLIM, USFS, and
University representatives. The group will study the

potential |ocations and develop itens to be
i mpl emented. The first neeting is scheduled for
Novenber, 1989.

/Y
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The Adequacy of Soil Survey Information Delivery
Syst ens

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

The Needs of Users of Soil Survey Information in terns
of Reliability and Met hods of Presentation of Data

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

Extrapol ation of Soil Survey Data

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

The Lack of Public and Governnental Awareness of Soils
as a Resource

The report was accepted by the NCSS Steering Conmttee
for incorporation into the Proceedings. Thé report was
also referred to the regional soil survey conferences
for their consideration. The Steering mmttee
reconmends inplenmentation of the recomendations where
appropri ate.

The Accuracy and Reliability of Soil Survey I|nformation

The report was accepted by the NCSS Steering Commttee
for incorporation into the Proceedings. The report was
also referred to the conmttee working on pil ot

proj ects.

-3

.
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EXTRAPOLATI ON OF NATI ONAL COCPERATIVE SO L SURVEY DATA

Task Force |
CARLL. GLOCKER
Chai r person

Task Force Menbers: _ .
Dr. D F Grlgal, Prof., College of Agri., Univ. of M\, St.
Paul , MN 5510 _

Dr. H Eswaran, Pproj. Cor. , sMss, USDA- SCS, Washi ngton, DC
Dr. W J. Ednonds, Asst. Prof., Col.of Agri., vPI&SU,

Bl acksburg, 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, SUﬁerV|sory Soil 'Scientist, NSSQA Staff, NSSC,
SCS, Lincoln, NE . . .

R D. Babcock, State Soil Scientist, SCS,_Tenple, TX
H R Sinclair, Jr., Soil Scientist, NSSIT, SC, SCS
Lincoln, NE _ . . _

. L. Glocker, Soil Scientist, NSSQA NSSC, SCS, Lincoln, NE

Users of information from the National Cooperative Soi
Survey have continually nmade denmands for kinds and amounts
of soil information far beyond our capaC|t¥ to supply that
information. W are not likely to reduce this gap in the
near future since our facilities are limted and a
conputer's capacity to create new demands are virtually
limtless. herefore, some assessment of the kinds of
information we (NCSS) are supplying and of the results of
mani pul ated information is in order

This Task Force tried to deal with four charges: (1) Wat
are we d0|ng well: (2) what are users needs; (3) what are we
doing that doesn't seemto be productive: and (4) what
shoul'd 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 soi
data (information). Just what is data? How does that
definition relate to what is presented as soils data? One
vi ewpoi nt expressed is that we are not honest in telling
whi ch of our data (infornation) are factual (data?), and

whi ch ones are interpretation, that is, infornmation derived
from guidelines. Data, it was decided, is something that is

observed, measured inpartially and recorded. Information is
everything else. Field notes, |aboratory anal yses, and even
points on a soil delineation are data. wever, what we

resent is alnmost always information. For exanple, the clay
oam Bt| horizon reported in the tyPicaI pedon of a
publ i shed report is data: the clay loamreported in the
estimated soil properties significant to en?ineering S
information. It is a summation of all the [aboratory 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 sonme degree of
reliabilit%, it could be reported as data. This kind of

| ogi ¢ can be apﬁlled to alnost every itemof soils
information. The only true data reported seens to be
tygical pedons and soil characterization data for selected
pedons.

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

| NFORVATI ON

Charge | --Wat are we doing well? W in NCSS have supplied
a definitive set of soil information to a wide variety of
users. Information has ranged from professional judgenent,
as in degree of limtation and managenent factors for
| ocating soil absorption fields to plotting data points for
a world map of surface soil textures. The expandi ng nunber
of resource soil scientists will ensure that this
information is as precise as can be supplied at the |ocal
| evel without the trenendous burden of actual data
collection. Professional judgenents are accurate and
effective for deliverin? interpretations. The research soi
scientists have been effective in devel opi ng nodel s that
wi || cal culate numerical values for unavail abl e data points.
The normal process seens to be one of using the
rel ati onships of a variety of known data points to calculate
a desired data point. Mdels such as WEPP, Drainnod, Water
Suality, and EPI C have shown that these kinds of _
etermnations can be made with nore accuracy than m ght be
expected. See the attached paper that sunMarizes the
results of three such nodels. W in the National
Cooperative Soil Survey cannotkeep up with these kinds of
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demands. This kind of study seems to indicate that "keeping
up" While inportant, is not an absolute necessity if the
present dataset i s sound.

--Wat are users needs? This charge quickly evolved
Into two prime questions. The first nost obvious iS what
kinds of infornmation (data? should the National Cooperative
Soil Survey be preparing for distribution? Secondly, what
ki nds ofinformation do we need to obtain from the users
before we begin answering the first question? CQur
di scussion used the points nmade in Charge 1 as a junping off
oint. Even if we can't keep up with the users that seemto
e able to accurately generate what the% need with
algorithns, we can help them imrensely by filling in the
gaps in our relational data base. Two actions would have
I'nmedi ate affect. W should conplete as many soi-s forns as
possible so that data on hand and not in the system can be
entered. W should plan and carry out as fast as nDne% and
staff allow, soil characterization studies on an MLRA basis.
Series selected would be those that do not have conplete
dat abases and are representative of that MRA. Thus |ocal
regional, and national data would be collected
si mul t aneousl y.

Anot her effective tactic would be to increase the number of
standard_points supggled as a regular part of the

I nformation base. seem to be especially short on
information that reports the tenporal propérties of soil

For exanple, perneability or even nore inportant now,
infiltration rates are not reported by tine of year or

nmoi sture content. Asaresult, runoff nmust be determ ned
enpirically. Rain on frozen soil or on a hyperthermic

cal careous surface soil virtually oven dried by the sun,
have infiltration rates approaching zero. Permeability
rates given on the soi-s mght suggest noderate or .
moderately rapid. This rating is of no consequence if rain
comes during the tinme of zero infiltration

Geat benefit would also be derived from meking standard
points such as cation exchange capacity, sodium adsorption
ratio and cal cium carbonate equivalent. nore avail able.

Anot her facet investigated by the Task Force was the need
for obtaining certain kinds of information from users. W
decided that it is inportant to have some of the follow ng
information if we are to decide what new kinds of _
information we should be developing. Some of these itens
suggest the framework for both old and new information. Six
kinds of needs were identified.

1§
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1. Determne users mninmm decisionmaking area. W nust
find out what is the snmallest acreage or area he can or wll
manage. The kinds, anounts, and precision of soil
informati on depends on, and can be referenced to, areas |ess
than 1 acre or as large as the planet.

2. Determine objectives of the user. (Ooviously, we can be
of maxi mum benefit if we help users towards their specific
goal . Sometinmes, we mght discover that soil survey
Information can't help users get to where they want to go.

3. otain enough information fromthe user to determne if
the need is for taxonom c kinds of data or map unit
information. Confidence limts change drastically between
tﬂese two. W nust decide which of these are pertinent to
t he user.

4. Determine if the user has researched all information
avai l able from other sources, such as geology, climte,
transportation, and economcs. This wll place our
information in the proper perspective and at the sane tine
assess the resolve of the user to gather facts needed.

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

6. Determne 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 nore philosophical

Charae 3~-What are we doing that doesn't seemto be
productive? This charge didn't receive nuch 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.

--What should we be doing in the future? After nuch
di scussion, the conmttee decided that the follow ng itens
needed to be addressed if we are to renmain current and at
the same time inprove our delivery system

1. Fill in the present gaps in the data base. Sone series
| ack conplete interpretations. Many soil series |ack any
hard data from which sound interpretations can be made.
Conpl eti on of soi-8 forms, an anbitious sanpling and
characterization program and thorough eval uation of data
sets are needed. These will help to reduce the nunber of
i nterpol ations and extrapol ations presently used and at the
same time bring data sets up to a comon denom nat or
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2. Add nore standard points. This item was discussed
earlier. Areas that could be of great benefit are those
that report time of year depandent Propertles ~and new
interpretations for areas such as off-road vehicles and dust
prevention. The recently revised soI-5 is a step in the
right direction. However, it is probably adding itens that
shoul d have been on the soi~5 right fromthe start.

3. Define the origin of the information item Describe in
some detail how this itemwas determned. For instance, is
it from 15 measured tests using a standard |aboratory
procedure or is it a professional judgenent based on a
sunmari zation of a series of soil and |andscape
observations?

our results in terns that are measureable such as
, , scale, percentage, or nunber. Volunme here refers to
liters and cubic centineters, and also to the amount of soi
or parts thereof, for exanple, one conplete pedon sanpled
and anal ysed per 5000 acres of soil series.

4, CPantify our product. As much as possible, we should
r epor
ol ume

5. Define the delivery system W nust do a better job of
defining the data elements. Just what is meant by SA
erneability, or degree of limtation for foundations for
ow buildings? Mst of these have a definition, but it
cangot be traced back to the data sets or inference systens
used.

6. Define the Io%ic systens used. Qur present database of
soil information has three levels of abstraction. Hone of
these are even hinted at when information is presented. W
have recorded data (fromthe field and |aboratory), results
of professional judgenent and derived values (obtalned by
systematic standard manipulation). It is inportant that we
identify what is observed or neasured (nethodol ogy), where
it is observed or measured and what is inferred, estimted,
I nterpolated, or extrapol ated

7. Define the landscape that the soil occupies, both
surface and subsurface. Proper description of the |ocation
of a taxonomic unit wll integrate it into the "ecosystem
Landscape relationships described in hard nunbers will go a
IonP way in expediting the application of whole-earth type
evaluations and actions. Prograns such as WEPP, regularly
calculate values for surface configuration that could have
been collected as data during the soil survey. Prograns
that evaluate water novenent through the soil and into the
materials below would benefit also from neasured rather than
calculated datasets. Surface stratigraphy could have been
measured, evaluated, and plotted during the regular napping
process. NhnK survey areas have some of these kinds of data
already. Mich is either lost or archived at the concl usion
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of a survey. Update procedures for soil surveys in the
United States need to contain a | andscape surface
stratigraphy conponent.

8. Integrate data of various cooperators and disciplines.
This process has begun. W are working with the various

| andgrant universities to put all of our datasets into one
mutual |y accessible database. O her sources of information
and data could be the Forest Service, Bureau of Reclamation
Bureau of Indian Affairs, Corps of Engineers, and sone state
agencies. Biologists, ecologists, range conservationists,
and engi neers have data useful to the National Cooperative
Soi | survey.
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Committee Report Presented to the National Cooperative
Soil Survey Conference in Lincoln, Nebraskas
July 24 =28, 1989

ISSUE: Low level of public and government awareness that soil is a base
resource.

CLARIFICATION: There appears to be a lack of understanding in the public and
federal sectors of the key role that the soil resource pleya in land uee and
management decisions. The factors that influence land use and msnagement
decisions are usually a reflection of what a soil's phyaieal and/or chemical
behavior allow. Keepiog this in mind, it is difficult to understand why some
landowners, managers, and planners are not committed to gathering and
analyeing roil information. Tough land management decisions in the future
will hinge on wildlife, vegetative management, and water quality iesues, each
of which have capabilities and limitations defined by the native soil of the
area. To ensure a valid understanding of an area's potential, soil
information analysismust be a precursor to land uae or management deciaione.
We as profeseionala in soil acience understand the role soll information plays
in land uee decisions, but are we effectively preseating thin in our aurvey
work and documents which we produce?

BACKGROUND: Awareness of the importance of seil information is not a
particularly newsubject for the national cooperative soil survey (NCSS)
Conference. At the 1977 NCSS Conference, R.M. Davis Adainistrator, USDA-SCS,
atressed the need for information to be readily accessible and in a form
usable to non-soil scientists. ‘Our challengeis to . . . help research
agencies plan their work to provide valid information for the whole spectrum
or soils that we recognize.” In 1983, the question of visibility, value, ad
uae of soil information was underscored by the creation of the NCSS ‘Image
Committee.” Although following the common thread of seil eurvey uae and
importance this group focused on the role of the NCSS as an action agent in
the process of making soil aurveya more responsive to urer needs. It is
difficult to drav a direct correlation betweea past NCSS initiativea and this
examination of soil survey utility and the value users put on it. Although
rooted in NCSS hiatory, the unique aapect of this effort lies in identifying
and supporting ways in which seil survey can gain recognition from non-soil
scientists that soil capability 1s pivotal to all land use actions.

CURRENT SITUATION: After reviewing different soil aurveya, it bacomea
apparent that the importance of soil and ite relationship to other pieces of
the ecoayatem puzzle 1s addressed in mest surveys in the public arene. There
are no obvious reasons why soil surveys do not garner broad based recognition
from decislon makers and special interest groups. Currently, our field
mapping, and publication processes allow for designing aurveya to meet user
neede and contain explanationa on Ecosystem/Soil relstionships.
Unfortunately, having a good description of the role of soil in a survey does
not ensure that the eurvey uaer mill read it. The inquiry now becomes one
of: arc the statementa defining soil value/relationships appropriately placed
in the document? Should we augment the existiang information in the survey
publication?
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RECOMMENDATIONt First of all, let’s focus on the audience that a soil survey
is intended for. Origfinally,, it was taken or granted that our user groups
were technically skilled and had @ oIl "sense.™ This fact held until fairly
receatly when public and private groups started to generally take aam interest
la the management and fate of the lands around them. The public awareness of
general environmental issues ham taken the soll survey out of the technical
document realm and placed it in the hands of the lay persom. Special iaterest
groupr as well as concerned iadividualr are asking questions about soil, its
use, capabllities, and worth. Although specific suggestions are a bit
premature at this level of Inquiry, the following points are offered e e reed
material for future efforts focusing on recognition of the roil as the base
resource.

1. Implement existing standards and guidance for field iavolvement of local
aud regional special interest organizations during the mapping of an area.
Pogsibly a aariea of nontechnical field reviews could be used to help lay
persons underetaad soil survey.

2. Develop standards and guidance to supplement the presentation of a
completed survey document to the users with a series of public seminars
focusing 0a soil/ecosystea relationship8 of that area.

3. Publish "1ay®™ pamphlets that explata and illustrate basic soil
iaterpretatioae and the ways in which soil propertier effect the ecosystems
they support. Review existing soil survey pamphlets and update to reflect new
soil survey uses, wildlife, etc.

4. Review the layout and format of soil survey publicationa with regard to
utility to lay persona. Specifically, considers (A) using an illustration
similar to the “how to use this soil survey” to explain soil ecosystem
relationships, (B} using an executive summary describing survey area and soil
capabilities to begin document, (€} identifying to the user that slope,
landform, vegetation, etc., are contained la the =map unit along with the pcdon
description.

5. Special efforts must be made during mapping and publication of soil
surveys to develop outreach programs that support end interface with all
levels of the educational system.

6. The NCSS needs to strengthen ite link with public affairs staffs in
federal agencies.

7. Eetabliah regional aetworks to focus and desiminate skills and abilities
of NCSS cooperatora. ldentify regional tech notes that could support and
explain the importance of soil survey.

COMMITTEE CHAIRMAN: Colin Voigt
Lead, Soil Resource Program
USDI, Bureau of Land Management
Washington, D.C.
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EXECUTI VE SUMMARY

Many task forces and standing conmmttees of the National
Cooperative Soil Survey have dealt with the issue of accuracy and
relitability of soil surve% information over the past decade. \Wile
many of these commttees have nade significant progress, as we enter
into the next generation of soil survey the only firm consensus on the
topi c of assessing the soil survey accuracy and reliability is that it
must be assured.

Soi|l survey deals with variability, both in soil properties and
their distributions in tine and in space and also wth the variability
of landscape features which also vary in tine and space.

Consequently, we deal with uncertainty of nodels. This uncertainty
gives rise to different concepts ofreliability. W have nmade great
strides in defining the soil population. W have placed boundaries on
our soils in order to separate one fromanother. W have identified
the | andscapes on which these soils occur and determ ned the
Froportlons and variability of the soils which occur on these

andscapes. CQur ability to provide reliable estinmates of the
varlablllty of soil properties and associated soil interpretations has
proceeded [ess rapidly.

There is a risk associated with providing the interpretations
contained in a soil survey. This is no different than any other
di sci pline. However, the natural variability of the soil environnment
does not allow for sinple assessnment of this risk. Risk assessnent
wll require the collection of large volumes of data. Ri sk assessnent
IS a desirable goal but nust await inprovenents in collection,
analysis, and tabulation of data which is collected in soil survey.

This task-force devel oped a nunber of specific charges, which we
hoped woul d begin to docunent many of the methodol ogies available in
assessing the accurac% and reliability of soil surveys. In o
retrospect, many of the charges have gone unanswered. However, it is
hoped that the comments and theory presented by the nenbers of this
task-force have moved the National Cooperative Soil Survey off center,
and on the right tract toward providing reliable estimtes of the
accuracy of the information which we are providing the public.
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INTRODUCTION

The future is rapidly approaching for soil survey. current
advancenents in technol ogy and transfer of information are stretching
the limts of traditional survey procedures. The public is demanding
the best and nost detailed information we can supply about the soi
resources. W are proud of the job we have done in the past, and
rightly so. The devel opnent ofprediction nodels driven all or in
part by soils data will continue to test the limts of our ability to
gat her 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. Wy is that so?

This task-force has attenpted to recogni ze the shortcom ngs of
our own di scipline and realize how we mght be able to assist other
scientists and interested groups in gaining data, know edge and
understanding of the conplexities of the soils of this world. W nust
build on past efforts to maintain the accuracy and reliability of soi
survey information and inprove upon themif we are to neet the demands
bei ng placed on us from an increasingly sophisticated public.

Wth the current sanpling techniques at our disposal, constraints

i nposed by costs, and inherent conplexities of soil |andscapes, 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 severa

factors which caused this:

First, the predictive value of |andscapes is not perfect. Many
of the surface features which are used to separate soils in the field
are so subtle that even the nost skillful mappers cannot map them
precisely. Sonme soil boundaries are not nmarked by surface features
whi ch can be detected.

Second, traditional sanpling intensity for verifying predictions
is conpletely inadequate in a statistical sense. It allows reasonable
accuracy at a sonewhat realistic cost only because the predictive
val ue of the landscape is as good as it is. This assumes, of course,
that mappers are trained and adept at |andscape interpretation, an
assunption that occasionally falls short.

Third, sanmpling which is conducted in traditional soil survey
prograns is comonly biased. Soil scientists do not choose sites for
the verification of their |andscape nodels at random Soil scientists
are aware that |ess characteristic |andscapes are present, and nay
probe a few of these areas to get an idea of the variability. At
current levels of funding we sinply cannot exam ne the soil at enough
places to insure that our biased sanple is not msleading. 8oil
scientists are still evaluated Frinarily on the quantity of acres
mapped. Unfortunately, our ability of quantify the vartability of our
soll maps has progress as a somewhat slower rate.
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This taskforce has addressed many of the issues pertaining to
accuracy and reliability of soil survey information. However, we
recogni ze there are nmany others. It is our hope that other
individuals will continue to test and build upon this work and
continue to devel op nethodol ogies and infrastructure5 to insure that
soil survey5 of the future supply accurate and reliable information to
a growi ng and nore demandi ng public.

As with other disciplines, data are the basis by which accuracy
and reliability are asseased. The appropriate collection, analysis,
and presentation of soil survey data are measures of the effectiveness
of the delivery of soil survey information. Cur discussion of
accuracy and reliability of soil survey information ha8 been divided
into these three categories.

A Data Coll ection

Time and cost of gathering data need to be weighed carefully
against the benefits from anal ysis of these dat a. There mnmust be a

denonstrable need for the results of such studies. If Such Studies
are undertaken an attenpt Should be nmade to collect data on as many
"soil characteristic8 a8 possible. This will nake accurate

determi nation5 of estimated soil properties and the variability of
t hese properties easier.

Met hodol ogi es for gathering data on the accuracy and reliability
of soil survey information are well docunented. Transects, random
poi nt observations, cluster sanpling, and systematic sanpling all have
proven useful to soil survey prograns. There is not necessarily one
best nethod for all instances. However, one generalization can be
made. These methods, with.few exceptions, have been under-utilized.
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. Wiile gathering transect or other reliable data has been
recommended in the past, nost often these recommendati on8 have not
evolved into requirenments or standards. Gathering of data on map unit
conposition should be part of the mapping proce58, with two related
objectives: (1) inproved quality control in the design of map units
and in the delineation of same; and (2) inproved docunentation of ma
unit conposition for the benefit of the user

Transects have been the nost preferred nethod for gathering data
pertaining to taxononmic variability of map units. As time and funding
permt soil scientists have traditionally assessed the quality of
their soil maps and their map unit descriptions by transecting the
| andscape and recording the taxonom c conponents they encounter
These conponent8 either fall outside or inside their concept for that
| andscape. The definitions of what is considered simlar or
dissimlar 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
units to fit the |andscape nodel of that survey area.
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Wi |l e assessing the conposition of the soils within a map unit, soi
scientists also evaluate the variability ofthe soil's

characteristics. Presently, the concept of the nodal pedon is used to
describe the central concept of the soil as it occurs in the survey
ar ea. In theory, this may be an adequate nethod to portray the pedon

In practice, however, it has caused sone problens. This sanme noda
pedon is used to interpret the entire polypedon as well as the entire
map unit. The use of the node to interpret soil map units has nade
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

nmet hods of interpreting map units. Interpretations are nmade for areas
of land and should not be controlled by pedon-to-pedon variation

O her sanpling may be conducted to supplenent nmap unit
variability information. However, time sel dom permts systematic
sanpling studies or other |abor intensive studies which could prove
invaluable in assessing the variability ofrepresentative |andscapes
Muich data is collected in the course of asoil survey. Pedon
descriptions, field notes, transect8 and |aboratory data need to be

conpiled and entered into permanent data bases. | f possible, these
data should he geo-referenced. Assessing the variability ofthose
estimated soil properties used in devel oping soil interpretations and

ultimately the variability of the interpretations thenselves may be
possible if we carefully record and docunent those data which we are
already collecting. As much effort. needs to be expended on accurately
defining the Iimts of a soil map unit as is directed toward defining
the limts and characteristics of the soil series.

~The accuracy of the soil map itself is also inmportant. \Werever
possi ble, line placenent and map unit design should be based on
di scerni bl e | andscape features. In sone areas, where soil-Ilandscape

rel ationships are either too conplex to be distinguish or absent all
together, grid sanpling or the use of geophysical techniques such as
ground-penetrating radar nay facilitate the placenent of a soil
boundary. Many of the problens pertaining to map accuracy have
arisen from poor map unit design. Know edge of the correlation
between soils and their |andscapes comonly is gained by repeated
experience during mapping. However, basic training in soil-geonorphic
relationships is often Iimted, not only within the NCSS but also at
many of the academi c institutions supplying soil scientists to produce
soi |l maps.

Scale is very inportant in determ ning which data are inportant
in assessing accuracy and reliability of soil survey information
Information used to assess the variability of a segnment of a slope
will necessarily be different from that needed to characterize a mgjor
| and resource area. However, in order to extrapolate our approach to
interpreting detailed soil maps to other scales, good working nodels
must be devel oped and used during the course ofa soil survey.

Extrapol ation and interpolation build on the degree of reliability of
wor ki ng nodel s of soil property-landscape segnment relationships. They
gives us a procedure for evaluating the significance of variability
that is observed, neasured and interpreted.
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, Anot her source of data on the variability of soil map unite are -
high intensity soil (H'S) maps. These maps are being devel oped in

many areas of the country by certified professional soil consultants. |
TheSe maps could be reviéwed, used and Incorporated into soil survey
data wherever possible.

Anyone involved in the National Cooperative Soil Survey program |
may contribute valuable know edge and assistance in the devel oprment
and inplementation of quality assurance programs. However, concern as
to who gathers these data should be secondary to the standards by l
which these data are collected. As data begins to be collected, .
standards nust be developed and raised to the level comrensurate with
other earth science research. By rewarding project |eaders and other '
workers for quality as well as quantity, accuracy and reliability wll
necessarily be increased.

B. Data Analysis |

_ There is a w despread belief within our profession that sonething
Is fundamentally wong with soil rraPs and no one can figure out how to |
fix it. |s there a _p055|b|llt¥] that there is nothing wong with soil
maps and the perception that there is a problemis a result of a poor
conceptual nodel of how we interpret map unite? One synptom of this
Probl_em is the obsession with variability in map unite. Recently, no |
echnical neeting has been conplete w thout a discussion of transects
and new conputer prograns to calculate statistics. There is unending
di scussion of how information about map unit variability can be
presented in soil survey reports. Over the last decade, nunerous work
groups and comnmttees have been fornmed to examne the problem of map
unit variability and inclusions. Despite all of this discussion,

there is no consensus within the National Cooperative Soil Survey on !
sanpling or analysis nethodol ogies. W are still having the same
argunents and diScussions that were going on fifteen years ago.

_Because npst variation within soil delineations is cyclic or
continuous, using the nodal profile to interpret the map "unit has
worked, sinply because the nodal profile chosen in nost cases also |
happened to be the 'mean’ profile. Therefore, using the nodal soil to
name and interpret map units has not caused problenms in
interpretations.

~ However, thinking about doing it has caused severe problens.
Trying to cope with the theoretical problens in using the node to nmake
interpretations about a population has caused great 1nefficiency. |
There has been a perceived need to totally characterize map unit
variability and account for non-nodal inclusions only because we have
been trylng to make an unsuitable concept work. The obsession wth |
map uni{ variability and all of the concern about inclusions and
taxpnpnlc.pur|t4 are the result ofconceptual, not technical
deficiencies. The use of the node to interpret map unite has made nap
unit variability the major issue in interpreting soils.
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~ Before data is quantified there nust be a denonstrable or
anticipated need for the results statistical analysis of the data will
produce. Statistical analysis of a map unit's taxonom c conposition
assists in the definition and description of the map unit. |t does
not inprove our assessnent of the accuracy of soil interpretations of
that map unit. A nethod of evaluating the accuracy and reliability of
those soil properties which are used Iin rating a map unit for a
specific use nust be devel oped.

For several reasons the degree of the difference anong map unit
interpretations and between concepts of namng soil map units and the
included dissimlar 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 al so
designed to separate soils that differ in taxonomic pl acement. Many
taxonomc criteria have a strong genetic conponent. Not all of the
genetic criteria that are aPPIied to a soil survey necessarily pertain
directly to interpretive ditferences for that survey. Furthernore,
within a given soil survey area the differences between soils with
respect to differentiating taxonomc criteria, nay be quite small. As
a consequence, some of the map unit separations within a soil survey
that are based on taxonomc criteria may have few, ifany,
interpretive differences from other map units.

The distinction between taxonomc purity of map units and quality
or PreCISIOH of a soil survey is an jmportant one. Cline stated, "“The
quality of a soil survey should be nmeasured in ternms of the anmount and
accuracy of the information it provides as a basis for judgenents
about soil potentials and behavior for land use. A map unit may have
only 40 percent taxonom c purity or classification accuracy but have
90 percent interpretive accuracy."

We might inprove the accuracy and reliability of soil survey
interpretations by devel oping new techniques for rating soils that
better account for the conplexit% of the soil system Assessing
interpretive purity depends on the nmanagenent objectives. There is no
way soil surveys can address all possible nmanagenent objectives.
However, one possible solution is to inprove the concept and o
definition of simlar and contrasting (dissimlar) soils. By defining
simlarity or contrast on the basis of fundanental soil properties,
i.e. depth, texture, coarse fragnents, etc., map unit descriptions
coul d express the degree ofcontrast with each of the included soils.
Because the contrasts are based on properties that affect nost
interpretations, the user would have a better idea of the inplications
for managenent.

There are many data anal ysis procedures which are applicable to
evaluating variability of soil taxa. Nunerous studies are reported in
the literature. A clear distinction should be made between results
whi ch analyze within map unit variability and those which anal yze
bet ween naﬁ unit variability. The distinction should be made entirely
clear to the user of the information.
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Transect nethod5 are the nost
| andscape rel ationships and t

useful in gathering information on'
axonom ¢ conposition of map units.

In quantifying taxonom c conposition of map units binom al analysis of
the results appeals to a large nunber of people. Paranetric and non-
paranetric analysis are preferred for analysis of specific soi

properti es.

C.

soi |

naming map units to fit

Data Presentation

The accuracy of soil maps includes not only the accuracy of the
boundari es, but also the accuracy and detail of the definitions
of map units and the validity of

standards we establish for nonenc
pattern of soils in nature is fixed. W nust adapt our conventions of

t heir names neasured against the
ature. W nust recognize that the

the natural |andscape. ne of the easi est

ways to inprove the quality and accuracy of the information in a soi
survey report is the use of ident

ification | egends that accurately

reflect the natural variability of the soil-landscape. This inplies
that we know what the mappabl e | andscapes cont ain. In nost cases
however, we do not know this in quantitative terns. |f mappable

| andscapes are mixture5 of soil taxa, we nust say 80. \Wen studies
are undertaken to quantify map unit variability the relative

proportions of

at the expense of consociations.
we will be able to accurately def

are

i ncluded in them This will

multitaxa map units on identification |egends increase

Once quantitative data are avail able
ne map units and those soils which
ultimately inprove the accuracy and

reliability ofsoil survey information.

Map unit conposition data whi

ch have been collected and anal yzed

in an 'acceptable’ manner should be appropriate to present it in a
tabular format in a published soi
this has already been done. Soi

descri be the taxonom c conponent(s) contained within them However ,
new concepts need to be devel oped to describe the variability around

t he

nodal concept. Tabul ar data

survey report. I'n sone instances,
map units should continue to

pertaining to taxonom c conposition

and variability have progressed further than the presentation of
interpretative purity.

soi |

The interpretive tables contained in soil survey reports predict

interpretation8 of taxa, not

map units. Additionally, these

interpretations are based on estimated soil properties of the dom nant
soil(s), allowing for little or no variation or interaction anong and
bet ween variables. A user of the

soi |
may

survey report has a right to
be 49 percent inclusions, wll

the taxon for which it is naned wi
greatest feasible precision of soi

of soil

for

interpreting map units rather

32

interpretive tables contained in a
bel i eve that a consociation, which
behave in its entirety as we say
[l behave. Even allowing for the

| maps, the accuracy and reliability)

surveys can be inproved nost by devel opi ng better techniques

than the taxa contained wthin.
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W need to acceﬁt interpretation of map units rather than ,
taxonomc units as the basis for providing soil potential information
to soil survey users. This cannot be acconplished however, without
quantitative data on the conposition of map units, especially the
garlgblllty of those soil properties on which our interpretations are

ased.

~ Aternative methods of assessing and conveying the accuracy and

reliability of soil survey information are available. Geographica
informati on systens, inprovements in prewitten soil nanuscript
material, and descriptive formats for conveying soil variability
information to the user all have nerit. The enphasis being placed on
global warmng and water quality have pronpted nmany nodelers to seek

representative wvalues’ for many of the estimated Soil properties.
The use of representative values, variability and confidence |evels of
these values would aid nodelers 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 inportant aspect of namintaining soil survey accuracy is the
devel opment and staffing of basic soil service positions within the
National Cooperative Soil Survey. Know edge from well trained soi
scientists, who devel oped descriptive soil-landscape nodels and
criteria to consistently separate map units in the field will increase
the reliability of the soil survey program  This know edge is just as
val uable, if not nmore so, than any statistical procedure.
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RECOMVENDATI ONS

1.

Menbers of the National Cooperative Soil Survey shoul d
undertake studies of the methodol ogies on soil variability,
relating the tine (and consequently noney) to gather
informati on versus the |evel of accuracy attained. Such

st udi es provi ded baseline information on the cost

ef fectiveness of assessing soil variability.

Menbers of the National Cooperative Soil Survey should
devel op and docunent their nethodol ogy for eval uating
reliability of the map unit interpretations which they are
providing to the public.

The National Cooperative Soil Survey should report the
reliability of the map unit interpretations which are
devel oped and published insoil survey reports.
Reliability, in this instance, neans the probability |evel
and the accuracy statenent of each interpretation

This task-force recognizes the critical role the Resource
Soi|l 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
Soi | Survey should continue their support ofthese critical
positions and encourage the devel opnent, and where possible,
accel eration of staffing of Resource Soil Scientist

posi tions.
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EXECUTIVE SUMMARY
THE DEVELOPMENT AND USE OF SOIL QUALITY STANDARDS

As a way to address responsibilities to maintain or improve soil
resources, same NCSS agenci eshave used the concept of "soil quality
standards,

Soil quality standards are defined as:

Stated conditions or threshold values fOr SoOi| properties Or soil
conditions that indicate the health, quality, or productive potential of
a soil,

Soi | qual ity standards relate to physical ard chemical management
activities and help to evaluate the effort of management actions. Soil
qual ity standards are developed by relatingsoil properties to soil
response SUCh as plant productivity. Standards are measurable, are use
specific and apply to an area where management can or is being applied,

Aﬁ:licatim of soi| quality standards requires sampling and monitoring
the properties as they change from management, Eval uation of the
st audar di sani nher ent part of t hi sprocess.

Soilquality standards serve as a tool for soil management and this tool
needs to be further developed. The tems "quality" and "Standard"
caused same confusion and attention is needed on terminology.

NCSS members recognize and define SOi | properties aud relate these
properties 1 O soil response and are, therefore, uniquely qualified to
provide input to the development of standards,

RECOMMENDATTONS :

The NCSS through regional committee further explore kinds of standards
and develop proposed quidelines for their development with close
attention to terminology.

The NCSS natiocnal steering committee suggests to SSSA a one—day
symposium at the annual ASA meeting in 1990 ONn SOi | quality standards.

INTRODUCTION:

mﬁnappéyingnﬁmgmﬁntonaaoil, how 3o we know when we have improved
ordegraded the soil? Establishing threshold values toeval uate our
management actions may help. Establistment Of soil qual ity standards
for waluating soil disturbances has been used by same agencies as a
management tool.

As soil survey progresses into the twenty-first century, most of the
soil resources in the United States will be inventcried. Soil surveys
will concentrate ON refining and applying this soil resource
information. As areas became more intensively used; the effects of use
W || became more important t0 a expanded Clientele for both on and of f
site evaluations.
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As we evaluate soil tearmporal properties and soi! conditions and relate
these to management practices, we will be better prepared to assist land
users in understanding the effects of their decizsions on the resource.

Chemical, biological, and hydrologic soil properties can be affected by
SOi | management practices. SOil erosion alters the surface structure
and organic matter content. Some mechanical practices reduce soil pore
Slze. Fertllizer and pesticide applications, heavy metals, and animal
and toxic waste disposal affect soil chemical, physical and biol ogi cal
properties. If we are to apply management practices to the soil, we
must be prepared to monitor the effects of our actions., We must be able
to respond to warning signals from within the soil before we degrade the
soi | resource for the intended and unexpected uses. Within the soil
survey, soil quality standards may serve as | ni i cat or or threshold
values for chem cal and physical changes W thin the soil.

The National Cooperative Soil Survey should be i nvol ved in the issue of
soil quality standards because the members represent the one group that
recognizes and defines soil properties, the variability of these SOI |
properties both vertically and horizontally and provides a geographical
perspective in relation to other resources.

CURRENT USE AND NEEDS:

Scme agencies within the National Cocperative 50il Survey have used soil
quality standards as part of their soil management responsibilities,

The USDA Forest Service, fOr example, has been monitoring Soil quality
for the last few years. This agency considers soil quality monitoring a
systematic process by which data are collected to determine if soil
management cbjectives have been achieved.

The major purpose has been to maintain or improve inherent long-term
soi | productivity. To monitor soil qual ity, the FS has developed
arbitrary soil. quality standards for soil disturbances., Changes in soil
properties in relation to these standards are eval uated to adjust forest
management plans and practi ces.

Soil management changes may improve or damage t he soil or rai se or lower
the inherentcapacityofthe soil to support qrowth of specified plants.
Changes to soils may be physical, chemcal, biological or hydrologic;
short term or long lasting; I nsignificant orsignificant. The USFS
defined significant changes in productivity of the land to be indicated
b changes in soil properties that are expected to result in a reduced
productive capacity over the planning horizon. Areducti onof 15
percent ininherent SOI | productivity was sel ectedbythis agency as a
basis for setting threshold values for measurable Or observable SOI |

ies or conditions based on their research and current technology.

threshold value is to serve as an early wamning Signal of reduced

productive capacity.

The Forest Service has used increased bulk density, decreased macropore

space, and disturbance Of surface organic matter to establish SOi |
qual ity standards.
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Changes in inherent productivity in agricultural areas are more _
difficult to masuree%m_ uge of the variables of management. Cose ties
of productivity and Soil properties are not all well establishé&

The soi| Conservation Service has atterpted to monitor soil quality
change by relating crop yield to topsoil| thickness, change i n tilth and
wat er infiltration, bulk density, and organic car bon.

The Soil Conservation Service has usedsoil | 0SS tolerance as an
acceptable rate of loss of the soil surface. The Soil loss tolerance
has not been tied to apercentage | 0SS of prai uctivitybutas a basis
f or sustained productivity.Soil | oss tol erance "T" doesnot directl
rel ate toachanged soil property and therefore is nottotal | ya soi
quality standard where used this way. This factor has been used as
criterra for determining whether a practice or set of practices are
|ezss»e;".nt;i.al to meet resource management needs based on predicted soil
0SS.

Other soil characteristics have alsc been used as soil quality
standards, Productivity changes for specific crops have been related t O

increments Of measurable electrical conductivity and have been used to
determine the need for leaching and other conservation practices.

Quality standards for water and air have been established . Water
quality, like soil,mist be specified as to purpose or use. WAt er
quality is determined from a water quality standard, set for specific
uses whether for irrigation, fish habitat or human consumption. Once
degradedboth soil and water may lose their inherent capacity to provide
their previous benefits,

Soil quali{:y standards can al so be set for specific uses. The lowering
of a vater table may enhance crop production but be detrimental to the
soil use as awtl and.

David Boose, a scientist with the Envirommental Defense Fund has
suggested the idea ofa "Clean Soil Act" comparable to the "C ean Water
Act” and "C ean air Act". Mr. Boose pointed ocut that regulations
pertaining to soils focus prinarily oOn hazardous-waste di sposal and

cl eanup requirements with the concerns being fram chemical exposure
through either leaching or volatilization. However exposure directly to
contaminated s0il oorurs through contact with ¢ust and ingestion of s50il
from root crops and animals Or foul that ingest the Soil.

Many banks and investors are asking for a clean bill of health for the
soi | on properties before they invest or repossess those properés.
Il'lheb. larrdl tionofthe soil is important to them because of envirormental
iabilities.

Scientists working at EPA's Environmental Research Laboratory in

Corval lis, Oregon have begun to address the role of the soil resource in
support of environmental quality. | nadditiontodraw ngattentionto
the value of clean soil as a resource (traditionally the focus has been
on air and water quality), the need for establishment of soil quality
criteria is being examined. Current research has i nvolved soils as a
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medium that may help to ameliorate envirommental concerms. For example,
the soil i s considéred important for buffering t he acidity of
throughflow water to reduce t heeffects ofacidi cdepositicncm surface
wat er s. Interest within EPA centers on contaminants such as nitrates,
heavy metals, pesticides, organic and toxic wastesthat rel ate to safety
and human health issues Of soil use (e.g. agriculture) or that relate to
the quality of surface and ground water,

Formulas have been proposed for calculating the safe limits of additions
of heavy metals when sensitive crops are grown with sl udge applications.
Zinc, copper, and nickel from applications of sludge have been shown to
damage same crops . Cation exchange capacity and pH are the most common
soi | properties affecting mobility of heavy metals. The concern about
heavy metals ralates to the direct toxic effects on plants and alsoc on
the similar effects of plant uptake on human or andmal consumption.

zinc and cadmium appear to be mobile. Cadmium is of particular concern
because it accumilates in plants at levels dangerous to the human and
animal consumers. Chromium, lead, and phosphorous are generally
immobile to what limit is not known, Soils low incol |l oids such as
sands have indicated mobility of generally immobile heavy metals,

The Bureau of Land Management has used soil quality standards to
indicate soil cordition. Threshold values assumed as critical to soil
productivity warn managers about effects of the implemented practices.
They have ontentrated in four soil characteristics: soil water, soil
air, soil nutrition, and soil erosion. Management practices are

eval uated in relation to these characteristics tied to potential
productivity.

The condition of thesoil isalso evaluated by BIM soill scientists to
determnine the timing for practices. For example, soil water is
evaluatad on site to detormine if range seeding should be inplemented.
A threshold amount of stored water is assumed necessary for a successful
planting. Overall the intent is to show the manager the current
cordition of the soil and the effects of management decisions, and to
aaork g;i;h the mapager to provide management alternatives with the least
egradati on.

CLARTFICATION OF DEFINITIONS

To explore the extent to which the NCSS can or should be involved in
soil quality standards, we first should clarify definitions and i nt ended
use.

Soil quality standards havekeendefi nedi nthe foll ow ngways:

-Any defined basis for ocomparing changes in s0i] condition that could
affect a soil's capacity or suitability for aspecified use. (usually a
mmerical expression but can also be aqualitative expression)

-Stated conditions or threshold values for soil properties or soil

corﬂilf;ions t hat indicate the health, quality, or productive potential of
a soil.
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~Level at which the soil cannot suffer additional change without showing
significant adverse effects and/or irreversible damage.

Assumptions:
It is intended that soil quality standards be site specific.

Boi| quality standards are intended for areas where management is being
applied or can be applied.

Boil quality standards are use specific.
Soil quality standards are not intended to be a rating or limitation

scheme for a particular use, (Soil potentials and soil interpretaticns
are different concepts.)

NEEDS FOR DEVELOPMENT AND USE OF SOIL QUALITY STANDARDS
Development needs:

A) Review of literature, research imvestigations, urpublished reports,
and other information about soil properties and their effects on
proposed uses. Information on health and safety concerns fram direct use
of soil material and the affect on other resourcesi s needed. A clear
relationship between t he soil property and use response is needed.

B) Background information about agehicy policies and procedures that may
affect ths practical ability to meet the standard.

C) Our ability to measure or consistently evaluate t he standard.

D} Increased interdisciplinary skills with knowledge about the standard
i nquest i on.

E) Clear management cbjectives to which the soil standards rel ate.

Use needs:

A) Establishment of procedures for sampling and monitoring to determine
whether standards are reasonable and are being met. The soil quality
standard | S the threshol dval ue, such as 15% reduction i npnductivity
to be expected fram a set of soil property changes. Procedures to

eval uate these soi | properties are available. These define nmot only

specific soil properties but the transecting techniques as wall.
B) Supporting policy and regulatory or contractual provisions for
implementing the practices thataffectths soil quality standard.

The following represent potential uses of soil quality standards:
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-nmonitoring the productive capacity of forests, if standard closely
related to forest growth.

~avaluating the success or failure of farm, range or forestnnnagemt
practices.,

~evaluating damage done to a soil.
~evaluating the timing forpractice application.
-evaluating when a soil is no longer suited for a particular use.

~determining; when a soil is unfit for use because of human or animal
health concerns.

-estimating the nutrient status of a soil.

-monitoring the loading of sludge, animal waste, heavy metals, salts,
pesticides or toxic material to a soil.

-evaluating campliance to SOi| |0SS restrictions on construction sites.

-monitoring to show where excess or unneeded management inputs are being
applied.

~evaluating the threshol d soil conditions that precede chemical damage
to water quality.

~evaluating soil resilience or soilreccveryrate.

These different names or terms were found to be used for soil quality
S - S .

- soil productivity protection standards
- s0il condition

- s0il tolerance limits

- surface soil protection standards

- soil fragility

= soil wvulnerability

The follcw nglistwa5 gathered as advantages to using soil quality
standards:

-Provides agencies a basis to evaluate changes in soil conditien due &o
management practices.

-Trends in soil condition can be monitored.

-Jleads to databanks for sharing information about effects of specific
801l management practices on soil conditions,

-Meet the legal requirements to document si gni fi cant changesin
productivity capacity.

Yo
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~Provides a tool to monitor land use effects.
-Can be tied t0 state or local regulations foOr Cross compliance.

-Provide a conslstent means of camunication among managers and the
public about the quality of land management.

~Fruvides a means of demonstrating conmpliance with s0i) management
chiectives.

-Provide a measure of how well we are conserving our scil resources and
protecting the quality of our enviromment.

-Provide a means to show where problams might occur and where management
practices need to be changed.

Data needed to set standards:

Data needs vary with the particular standard; prof essional 3judgment may
be satisfactory in some cases, well documented responses such as plant
growth parameters or human health and soil properties may be required in
other cases..

Certainly public involvement will be needed. Proposals will need to be
published in the Federal Register for coment,

who should set standards:

Land managers, land owners, SCientists, government regulators,
envirommental groups, and the general public should be involved in
setting standards. The mix of who Shoul d set standards depends on the

kind of standard, its geographi cal and jurisdictional applicability, and
who it will affect. Standards on soil loss, mutrient and pesticide
treatent, or waste loadings may require a different mix. Same standards
should or at |east have the erX| bility to be localized. Soil |oss
tolerance for example i S a national IP/ establ i shed standard but for

forest and range use more restrictive limts are often set.

Procedures to set standards could be established on a national level to
store and provide data and provide a cl earinghouse for arbitration to
maintain consistency and prevent duplication. A nultl-agency/deparm‘ent
franl\ewrk could | ead an effort to establish standards for the nation's
soi | resources.

Why should NCSS be involved?
Manbers of NCSS have the understanding and recognize the nead. They

have the expertise in the soil properties arena, in sampling technigques
and in the understanding of the geographic variability and presentation,

OONCTUSTON «
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Soil quality standards may not presently be critical, but if we wait
until they are crucial, other groups or the courts will set limits for
soil use, More than likely NCSS would then be left out. It is now
important for NCSS is to establish dislog and work with our publics in
identifying and acoamlaeting data that will be helpful in establishing
soil quality standards.

RECOMMENDATIONS :

1. The NCSS through Regional Committees, further explore kinds of
standards and develop proposed gquidelines for their develcpment with
close attention to terminology.

2, The NCSS steering committee suggest to SSSA a one day symposium at
the annual ASA meeting in 1990 on soil quality standards.

Presented to the National Work Planning Conference of the Nati onal
Cooperative Soil Survey July 1989 Lincoln, Nebraska.

7/31/89

The Development and Use of Soil Quality Standards Task Force
Gary B. Muckel, SCS~Chairman
Pete Avers, FS

Richard Miller, FS

Dwayne Lammers, EPA

Robert. Meurisse, FS

Nei | Smeck, Chio St. Univ.
Larry Ratliff, SCS

Berman Hudson, SCS

Jim McLaughlin, BIM

Thamas Reinsch, SCS

Dean Rector,SCS

C/ﬁ
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LAND EVALUATION 1/

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

EXECUTI VE  SUMVARY

Land evaluation is defined and twenty-three operationa
eval uation systens are listed. These systens are val uable but
oRportunltles arise for inproving or replacing them as needs
change and new technol ogi es become available.” The task force and
conference participants identified thirty energlng appl i cations
(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 G'S technol ogy
for examnation of processes that control relationships between
soil attributes, climate, vegetation, geologic material, and
| andscape position; 3% provide soil scientists and associates
with training in database managenent, |and evaluation, GS, GPS,
and exBert system technol ogy: 4) begin saving all data from each
soi|l observation point by neans of electronic data records and
precise global positioning system technology: 5) identify m ninum
data sets for land evaluation: 6) inprove l'and eval uati on systens
for traditional as well as emerging applivations; 7) evaluate
alternative methods of conpiling and nerging climtic and
geologic data with soils data for effective |land eval uation
systens: 8) develo agprpprlate_expre33|ons of confidence for
soi| evaluations: 9) begin testing mcroconputer-based |and
eval uation systens at scales appropriate for counties,
wat ersheds, and farmfields; test some order 1 soil surveys for
farns; 10) NCSS should participate in the initiation and _
adm nistration of conpetitive matching funds for |and eval uation
pilot projects in cooperation with the NSF, EPA, NASA and the
proposed National Institute of Agricultural Science

1/ Compiled by Gerald A Nelsen, Dept. of Plant and soil
Science, Mntana State Univ., Bozeman, MI With ideas from Jim
Berrx,_ Systens Entonol ogi st, USDA-ARS, Mntana State Univ.: J. G
Bockhei m’ Professor of Forest Soils, Univ. of Wsconsin; Thonas
Coll'ins, Regional Soil Scientist, US. Forest Service, Uabh;
Gordon Decker, State Soil Scientist, USDA-SCS, Mntana; Janes
Duke, Botanist, USDA-ARS, Maryland: Ciff Mntagne, Soil
Scientist, Mntana State Univ.: Pierre Robert, Soil Scientist,
Univ. of Mnnesota: John WIson, Geographer, Mntana State Univ.:
LI oyd Wight, Land Use Planner, USDA-SCS, Washington, DC
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DEFI NI TI ON

Land eval uation as related to the NCSS m ssion could be
defined as "the process of estimating the potential of |and for
alternative kinds of use" (Dent and Young, 1981). Evaluation is
only nmeaningful if the use is specified. The purpose is to
identify inputs and managenment practices needed, estimate
production and other benefits, and predict consequences of the
envi ronnmental changes.

LAND EVALUATI ON SYSTEMS

Following is a list of established systemns.
Capabjility Classes (I, II, etc.)
Soil Potentials
Fcc (Fertility Capability Cassification)
LESA (Land Evaluation and Site Assessnent)
Forest and Range Habitat Types
Range Sites
Sojil capabilitv/Watershed condition Assessment (Forest Service)

CHAMPS (Conputerized Habitat Analysis and Miltiple Use
Prescription Systemn

Land suitability classification

AEZ - %ro-EcoIogicaI Zones

LECS - Land Evaluation Conputer System
Al of the FAO systens are adapted primarily for
devel oping countries.

Canadi an _ o
CLY - Canada Land Inventory: nacroscale soil capability
system

U K land evaluation system regional scale.
TULIS ~ Land Information System of Tascany: regional .
EEC - Land Eval uation System

Land Resource Eval uation System regional guide for soi
| nprovenent.

l}q
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Eva|uation system for taxation

Q her . .

ALES - (Cornell) Agricultural Land Evaluation System
suited for devel oping countries. _

CRIES = (Mchigan) Conprehensive Inventory and Eval uation
System surted for devel oping countries. _

Pl - (Mnnesota) Productivity Indexes; initial screening
for Reinvest in Mnnesota (RIM Program

CER ~ (Mnnesota) Crop Equival ency Ratings.

MAPS - (Montana)  Agricultural Potentials System 150 |and
and climte data layers. . _ _

VirGIS-FARMPLAN-VALUES ~ (Virginia) Geographic Information
System and expert system

Sumpary Statement

~_These land evaluation systens serve specific needs, solve
different problems, and opefate at different scales.
Qpportunities arise for changing or replacing these systems as
national issues change and new technol ogi es become avail abl e
The systems, old and new, depend partly on the kind of data the
NCSS gener at es.

ESTABLI SHED APPLI CATI ONS

Description of the many established applications of land
eval uation systens is beyond the scope ofthis paper. Some ngjor
applications are the followng: 1) conservation planning, 2)
| and use planning, 3) tax assessnent, 4) forest site evaluation,
5) site selection for subdivisions, industrial facilities, and
agricultural devel opments, 6) waste disposal site evaluation, and
7? | ocating sources of earth materials tor construction

EMERG NG APPLI CATI ONS

Reviews of the popular press and nedia, scientific journals,
and congressional record, and visits with colleagues have
reveal ed sone exciting opportunities for applying NCSS Products
through established or new land evaluation systems. Fol | ow ng
are some key words and phrases that identify emerging
applications:

1) Gobal habitability.
2) Atrmospheric C®2 and the greenhouse effect.
3) Acid rain inpacts.

Yy



4)
5)
6)

7)
8)
9)
10)
11)
12)
13)
14)

15)
16)
17)
18)
19)
20)

21)
22)
23)
24)

25)
26)

27)
28)
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Def or est ati on/ ref orestati on.
Drought and desertification.

National, regional, and local conpetitiveness, conparative
advant age.

Irrigation water managenent.

Land degradati on.

Er osi on, sedinentation, nmass novenent, flooding.
Water quality.

Wetl and and riparfan inventori ea.

Endangered species and habitat napping.

Al ternative cropping system identification.

Identification of sites for alternative crops (canola and
saf f| ower exanpl es).

Weed vul nerability mapping (knapweed or toadflax exanples).
Sustainable agriculture.

Research site selection.

Research extrapol ati on strategies.

Prudent application and fate of agricultural chem cals.

Farming soils, not fields; e.g., Mntana, M nnesota,
Washi ngt on.

Prescription farmng; e.g., Illinois, SOL PLAN
Preci sion farm ng.

On-farm geographic information systens.

Urban applicati ons.

Rehabilitation and restoration.

Parke, wildlands, and w | derness planning.

Yield prediction and potenti al s.

Prediction of plant conmunities.
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29) Milti-resource planning.
30) Transm gration, resettlenent.

To be nost effective, NCSS data (maps and tables) must be
efficiently interfaced with geographic information systens which

include land and climate attribute data from other sources
i ncluding aerial and space renote sensing technol ogy.

NEW TECHNOLOGICAL CAPABILITIES

The follow ng technol ogical capabilities can inprove the
NCSS contribution to land evaluation systens and their uses:
1) Geographic information systens.

SSI'S and APPL7, M nnesota and | owa

GRASS PMAP ($900)
MOSS OSUMAP ($60)
ARC/ | NFO IDRISI  ($100)

I nt ergraph

AUTCOCAD

SPANS

2) Mcroconputers and workstations wth expanded graphics and
storage capabilities.

3) dobal positioning system (GPS).

In the 1990's GPS systens will allow the follow ng
enhancenents in soil survey products and their uses: a)
preci se geodetic referencing of base maps, b) precise

| ocation of soil examination sites, c) precise ( 2 cm
navigation of field inplenents in relation to soi

managenment maps, d) precise application of fertilizer and
other agricultural inputs based upon soil conditions, e)

i ncreased demand for order 1 soil surveys and a tool to help
make them

4) Digital terrain nodels.

NCSS data and digital elevation nodels (DEM) can be conbi ned
in geographic information systenms wth hydrol ogi cal nodels
such as WEPP, RUSLE, CREAMS, AGNPS, and |and managenent
nodel s such as SPUR



6)

8)

9)

10)
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Nat ural resource databases.

The NCSS soil databases will be in much greater demand when
they are conbined in cIs's with detailed digital terrain
data, long-termclimtic data, and current weather data.
These conbinations are now possible, but haven't been

acconpl i shed. RAWS, snNoTEL, NoaA, CD ROM files from U. S
West, are potential sources of climate data and weather data
that coul d enhance the value of NCSS products.

Rel ati onal database nmanagement systens.

Software and application systens now available for
m croconput er s Fé.g” R-base) appear to be useful for
managi ng NCSS data at the county |evel

Spatial statistics.

New statistical tools wll determne appropriate observation
and sanpling intensities and provide an obgectlve met hod for
extending soil attribute data from points fo areas. |
Stochastic analyses allow for mxture of determnistic and
random processes.

Renot e sensing.

Mil ti-spectral aerial and space renote sensing, especially
R phqto%raphy,_V|deography, and thermal sensing provide
commerci al'ly available "products that enhance the | and

eval uation possibilities of NCSS. Geonex-Verde

Technol ogies, Inc. of Watsonville, CA is producing
commercially viable products for evaluation and managenent
of agricultural |ands.

Crop-growth and |and nanagenent simnulation nodels.

Some sinulation nodels require soil attribute data that
coul d be acquired from NCSS products. Exanple nodels
include:  CERES, COMEAX, CREAMS . . .

Expert Systens.

Expert systens provide a friendly, easily understood neans
of presenting land evaluation information to technicians and
the public. “Interactive expert systens allow for questions,
mani pul ation of data, answers, and illustrations when *heip"
IS requested.

Hy
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Farm and wat er shed-scal e geographic information
syst ens/ nodel s.

Utimately NCSS data will provide |and attribute data for
simul ati on nodels, process nodels, and expert systens with
resul ts displayed on three-dinensional, nulti-color images
of landscapes that can be displayed on video nonitors or
delivered as a conmputer printout. Landscape 'paraneters
such as slope gradient and slope length, will be extracted
automatical ly.

Statement _ ,
I'n view of changing technol ogies and issues related to | and

eval uation, what should the NCSS be doing to strengthen its

prograns and nake its products nore useful? Are we exploring new

par adi gns?

CHARACTERISTICS OF AN EFFECTI VE SYSTEM

The follow ng characteristics are suggested as being

appropriate for any future NCSS |and evaluation systens.

1)

2)

9)
10)

11)

12)

Derived fromknow edge of how soil [andscape systens
functi on.

Mat ches land attributes with appropriate uses.

Increases conparative advantage, efficiency,
conpetitiveness, and profit ofcomercial clients.

I ncreases awar eness of environmental opportunities and
constraints.

Utimately inproves or maintains environmental quality.
15 easy to use, nmintain, and enhance.
I's easy for the public to understand.

Al'lows for manipul ation of values and discovery of
rel ati onshi ps.

Al lows for the expression of “fuzzy" boundari es.
I's easy to interface with new nodels.

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

| s used and operated by both public and private groups and
i ndi vi dual s.
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13) Provides expressions of accuracy and map unit purity.
14) Provides confidence level for interpretations.

15) Facilitates interaction anong diverse disciplines and
i nterest groups.

16) Permts rapid exploration of alternative |and uses.

17) Allows for local flexibility but is conpatible with
national and international systens so that national and
gl obal eval uations are possible.

18) Allows public participation in decisions based on know edge
of land attributes.

19) Advances public know edge of earth processes.

20) Denonstrates the inplications of policies and the inpacts
of | aws.

21) Leads to a net inprovenent in quality of life through
knowl edge of |and systens.

22) |s portable anbng operating environnments.

PROPOSED ACTI ONS

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. Al actions were supported by at
| east some participants.

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

2) Pronote the use of land resource databases and G S
technol ogy for exam nation of processes that contro
rel ati onshi ps between soil attributes, climte, vegetation
geologic material, and |andscape position

3) Provide soil scientists and associates with training in
dat abase nmnagenent, |and evaluation, @S, GPS, and expert
system t echnol ogy.

4) Begin saving all data from each soil observation point by
nmeans of electronic data records and precise gl oba
positioning system technol ogy.

5) ldentify mninum data sets for |and eval uation



6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)
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| mprove |and eval uation systens for traditional as well as
energing applications.

Eval uate alternative nethods of conpiling and merging.
climatic and geologic data with soils data for effective
| and eval uation systens.

Devel op appropriate expressions of confidence for soi
eval uati ons.

Begin testing mcroconputer-based |and evaluation systens
at scales appropriate for counties, watersheds, and farm
fields: test sone order 1 soil surveys for farns.

NCSS should participate in the initiation and

adm nistration of competitive matching funds for |and
evaluation pilot projects in cooperation with NSF, Era,
QASA, and the proposed National Institute of Agricultura
cience.

Conpile information on the climatic and soil requirenents
of plants, including weeds.

Devel op an NCSS appeal to NSF for advancing the fundamenta
know edge base of soil |andscape systens.

|dentify teans dealing with the conplex systens of soil
suryeyi.GIS, GPS, spatial statistics, modeling, and |and
eval uation

Provide current (dated) soil interpretations and |and
gv?luatlon materials separate from soil maps and inventory
at a.

ABpIy systenms approach to identifying land eval uation
objectives; avoid finding the best way to do sonething that
shoul dn't be done at all.

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

Expl ore means of incorporating nore socioeconom c
conponents.

4
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Task Force Report
UTILITY OF SO L LANDSCAPE UNITS TO THE NATI ONAL cooPERATIVE SO L SURVEY

Don Franzmeier, chai r nan
Departnent of Agronony, Purdue University, w. Lafayette, IN 47097

Task force nmenbers: Richard Cline, VSFS, Washington, D. C.; Tom
Fenton, lowa State Univ., Anes: Kl aus Flach, Colorado State Univ., Ft.
Collins; Erling Ganble, SCS, Lincoln, NE Lee Gile, Los Cruces, NM
lan More, Univ. of Mnnesota. St. Paul; Carolyn Qson, SCS. Lincoln,
NE; Fred Peterson, Univ. O Nevada, Reno; Jerry Ragus, USFS, Atlanta,
GA;  Arville Touchet, SCS, Alexandria, LA

EXECUTIVE SUMMARY

The task force addressed the question about how we can incorporate
nore |andscape information into future soil surveys. Two general
problenms surfaced. First, communications are hindered by a lack of well
defined and universally understood terms. Second, little progress is
bei ng 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 exanple of it.

Specifically, the task force addressed these factors: need for a
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
mappi ng, the kind of base map and scale, the methodol ogy. and the
uniformty of coverage over the country. In general, the task force
suggested that the surveys should be simlar within simlar large areas
(Major Land Resource Areas), but could vary considerably among various
large areas. W debated to what extent we should continue to integrate
a host of information in the field, as we now do, versus contributing a
| ayer of information to a Geographical Information System and
integrating the information in conputer nodels. The consensus of the
task force was that we are not ready yet to integrate the information
with these nodels. (One suggested nethod of conducting the survey was to
define a typifying soil landscape (landform) unit, describe it in detai
using block and cross-section diagrans, and describe how other areas of
the same map unit vary fromthe typifying one. A scale of 1:24,000
shoul d be seriously considered, but different scales should be tested
The map shoul d be geonetrically correct and could be presented on a
t opographi ¢ base, an air photo base, or only electronically

The task force had three main recomrendations: 1) Current
surveys should make better use of the term nology already defined, 2) a
manual should be produced to help people describe landforms and
| andscapes, 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 inplenented soon, the second is internediate, and the
third is a long-term project.
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CHARGE

The charge fromDr. Arnold to the task force was to determ ne how
the soil survey mght carry out the follow ng objective

The Soil Survey has to be based on a solid foundation of soil-

| andscape relationships, objective descriptions and neasurements,
wel | -kept records and docunentation of the soils universe, and the
coupling of our basic information with their translations and
interpretations into neaningful statenents that contribute to
desirable solutions and answers for the users and consumers.

COMMITTEE DELI BERATI ONS

Inny initial letter to sone potential task force nenbers, | posed
the follow ng 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 |andscape unit to
ot hers?

C. How uniformacross the country should the new product be?

D. How extensive should the coverage be?

E.  Were does nodeling fit in?

F.  How can geographic information systems be used to devel op and
deliver the landscape information?

G Should we continue to update surveys in about the same way we
have been doi ng then?

H  Wuld the new product be useful to the taxpayers?

. Can you suggest references to be used to develop a field manual ?

J. Qther concerns.

Task force nenbers put a great deal of thought and effort into
their responses. Predictably, they had different ideas of how best to
get nore landscape information into the survey. | summarized the
responses and sent the summary, correspondence fromeach nenber, and
some of the supporting material that they contributed to each nember.
After that | had further correspondence and phone calls fromsone of the
nenbers.

For the Lincoln conference, | prepared a summary of the
contributions of the task force and outlined sone questions to be
addressed there. Mre than half of the task force nmenbers attended al
orpart 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 problemin the deliberations was senantics.
Different people have different ideas about the meaning of many of the
terms used. This problemis especially acute in the real mof |andscape
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anal ysis where the existing termnology is not well defined, and where
the whole matter of scale is so inportant. For exanple. one person
might use the term plain to refer to anareaa few acres in size, and
the |istener or reader mght visualize an area that is hundreds of
square mles in size. This problemunderlies recomendation two of the
task force, to produce a manual that defines ternms and hel ps people
describe |andforns.

Need

It was generally agreed that there is a need for a survey that
depi cts landscape/landform i nformation to a greater extent than is shown
in current surveys, especially those in agricultural areas. Sonme did
not agree with the statement the "there is a need for a soil-landscape

survey".  The disagreement seenmed to be nore with what they picture as a
"soi | -l andscape survey' than with the idea that there is a need for this
kind of information. In this report, the term "soil-Iandscape survey"

1s used in a very general sense--sone kind of survey that integrates
soil profile information with soil landform/landscape information. The
specifics remain to be decided.

Anot her problemis of the "Catch-22" variety. Sone 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 exanple of it. 1Itis
apparent that we need to make a nmove to get off dead center. W& nust
try to create a product that potential users can test and suggest
i mprovenents. This problemrelates to recommendation 3. for pilot field
proj ects.

e yve

Bef ore 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. Qhers believe that |andscape characteristics are a
basic property of the soil system with many applications. Designing
the survey for existing applications may limt its useful ness for
potential new ones.

This question was debated at the conference. The genera
consensus was that the objective should be stated at two |evel s--a
general one to give the overview, and specific ones that give sone
exanpl es of uses of the survey, but that do not limts its use

User level

In preparing any kind of document or report, we have a genera
idea Of the degree of know edge 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, environmenta
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scientists, etc., and we do not need to make a major effort to provide
sonmething new to the traditional high school grad. This idea was
debated at the conference. The consensus was that the new effort should
be ained at a higher level than the current reports

Approach
The task force included mainly individuals with a traditional soi
survey background. It also include a nodeler, and some who had a good

appreci ation of modelling. Predictably, the task force suggested a w de
range of ideas of how a new effort should be approached. The follow ng
di scussi on, which probably does not adequately represent either view, is
an attenpt to conpare 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 Taxonony, which integrates much information about soi
properties, relates to the soils of the area. He then integrates the
information in his/her mnd while doing the field mapping and presents
the information as en area on a map (nmap unit) and a description of that
unit. A properly designed, well described, and accurately classified
map unit conveys the needed information. As nore kinds of infornation
are represented by the inventory, nmore map units aredescribed. This
concept enphasi zes proper design of the map unit and the relation of
taxonomlc units and map units.

Proponents enphasize field observations and integration of them
In many areas there are not enough "layers" of information available to
drive the nodels. Also sone of the information fromnodels mght not be
sufficiently accurate. For exanple, they believe that current digita
el evation nodels may not supply accurate enough topographic information
a field scientist can supply better information. Al so, current nodels
are not well enough devel oped to represent all the interactions one
observes in the field

Model -integrated approach

I'n anot her approach, soil information is one conponent of the
resource information available to the user. Each kind of information
may be entered into a separate |ayer of a geographic information system
The layers mght include soil profile information, elevation, kinds of
geologic material, vegetation, etc. Conmputer nodels are used to
integrate all this information to produce an answer to a particul ar
question. Soil scientists would provide nainly point (pedon)

i nformation, because the topographic information cones fromdigita
el evation nodels. Mdels can integrate the point information into ares
i nformation

WYy
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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-
i ntegrated approach argue that the anmount of information that must be
integrated is too great for one person to process without a conputer.
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 al
possi bl e uses, their nunber will become astronomically large, and their
useful ness zero. Now, soil nappers spend nuch time determning their
| ocation on the base nap and mappi ng topography. These things can be
determned from global positioning systems and digital elevation nodels.

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

Elements mapped

Correspondents and conference participants agreed that nore
| andscape information is needed, but they had different ideas about the
elements or entities that should be nmapped. The follow ng were
suggest ed

A CGeonorphic surfaces

B. Soil-landscapes

C. Soil-landforns

D. Soil associations

E. Land types

F. Ecological land types
G Soi | scapes

H

Poi nt | andforns (anal ogous to point pedons)

The question might be as nmuch in semantics as in actual
differences in what should be mapped. Perhaps, if the individuals who
suggest ed these various el enents were asked to map honbgeneous areas of
land in the field, the areas they woul d delineate would be nore simlar
to each other than what they called the things they were mapping.

Depth considered

Sone pointed out that there is a large deficit in our know edge
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 neters

Argui ng agai nst the need for deeper observations is |ike arguing
against apple pie. For the sake of discussion, we raised the follow ng
question: If a given anount of noney is available, should we nake nore
deep observations in a small area or cover a larger area with shall ower
observations?

Conference participants generally opted for deeper observations
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Base map

Many enphasi zed 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 noot point. If
the soil-landscape map is geonetrically correct, base maps could be
readily interchanged.

Scale

The 1:24,000 topographic map is beconing the conmon denomi nat or
for supplying several many kinds of environnental information ,This
scale is conpatible with the kind of |andscape information nmost users
need. Several correspondents favored this scale for a soil-Ilandscape
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 devel oped concerning the optinum scale to show soil-
| andscape relations. The goal is to show the relationships anong
different soils and |andforns. and a |arge-scale map mght not show this
relationship as well as one around 1:24,000. This question needs to be
studied in the field.

Hethods

(ne suggested nmethod for carrying out the survey is characterize a
typifying soil-landscape (soil-landform unit. This unit would be the
m ni mum si ze 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 bl ock diagram and several cross section diagrans that
show the relationship of soil horizons to the parent materials. The
basic investigations required to characterize the unit would be simlar
to the transects made during many current surveys. In addition to
provi ding informtion about the conposition of the map unit, as in
current surveys, the proposed method will show where in the landscape
the various kinds of soils occur. Statenments would al so be nade about
how del i neations of the map unit in other parts the survey area vary
fromthe typifying unit, anal ogous to statements about the range of
characteristics of pedons and the inclusions in map units of current
surveys

Uniformity of coverage

Some believed that one of the stroag 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 simlar. Also, a soil with the sane name has the same properties
wherever it occurs. If each survey is different, this would be
difficult to do. They nmaintain that we need a fair degree of unifornmty
in a new product.

Q hers thought that the kind of map shoul d depend on the needs of
the local users--produce whatever they want. The conditions in forest
land in the West are so nuch different fromthe conditions in farnl and
ofthe Mdwest or East that a much different kind of survey 1is needed.

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

RECOMMENDATIONS

1. The landforms of pedon description sites and nmap units shoul d be
accurately described using termnology defined in the dossary of
Landforms and Geol ogi ¢ Terms (National Soils Handbook, 607), The
A ossary of Ceology (American Institute of Geology), Geomorphology
(Ruhe), Landforms of the Basin and Range province (Paterson, Nevada
AES Tech Bul. 28), or other locally understood tern nology.

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
i npl emented through the normal channels of soil survey supervision and
quality control.

2. A new manual should be prepared to show people how to identify and
descri be landforms and |andscapes.

This s an internediate range goal. It addresses the problem of
poor conmunication due to poorly defined terns. The goal 1is that this
manual will help us describe |andfornms and | andscapes |ike the Soil
Survey Manual has hel ped us describe norphol ogi cal features. The task
force suggests that the |eadership for developing the manual be with the
SCS Field Investigations Staff (FIS).

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

This 1s a long-range goal. W shoul d produce sonething in the
field that we can denonstrate to potential users to learn if that type
of product is helpful to them This process will require several
iterations . The |eadership should also be with the FIS. The detail ed
contributions of nmenbers of this task force should be used to help plan
the project. These contributions are too volumnous to include wth
this report, but they have been nade available to the FIS

&)
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4, The issues and recommendations shoul d be considered at regional NCSS

conf er ences.

These conferences could elaborate on the regional needs

Arrangenents mght be nade to produce a manua
fits the individual region.

&2

(recomendation 2) that
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National Cooperative Soil Survey Conference
July 24 -28, 1989

Executive Summary: 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 summorizes those comments
and recommendations.

c NTS

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. bocummenting 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 ammendment 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

A



74

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 Mollisols. 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

&Y
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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

MEMBERS :
W. D. Broderson. Soil Scientist. NSSIT. NSSC. SCS.
Lincoln, Nebraska
I. J.Jansen, Professor, University of Illinois
J. C. Sencindiver, Associate Professor, West Virginia
University
K. Huffman, State Soil Scientist, Ohio
J. Lytle, State Soil Scientist, Maine
Chalfant, Soil Scientist, Forest Service,
Winchester, Kentucky
D. Cook, Soil Management Specialist, SCS,
Washington, DC
S. Fanning, Professor, University of Maryland
E. Kelly, State Soil Scientist, Kentucky
. A. Buchannan, Associate Professor, New Mexico State
University
J. Southard, Associate Professor, University of
California at Davis

? WOO o GOx

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, rather 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 low
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 are 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 te devise the most
effective strategy for each site.

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

b
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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 soil whose properties were
superior to that of the overwash.

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.

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.l 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.

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 relatively 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.

X
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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
Pringle2 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
specificity.

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 25¢ppm 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.

changed by irrigation.
Cut and fill effects of grading and leveling are
considered under disturbed soils.

Chemical and physical effects related to quality
of irrigation water.
1. Accumulation of soluble salts.

2. Elevated pH and consequent micronutrient
effects.
3. Dispersion of soil clays.
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C. Irrigation related soil profile modification.
1. Translocation of soil constituents by
irrigation water.
2. Irrigation induced organic matter enrichment.

D. Wind erosion damage on irrigated soils.

E. 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 asa
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 are 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
through 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 a 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
diffusivities. Usually wet soils are cooler than dry
soils which impacts the rates of gaseous transport,
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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 Fe2+, Mn2+, 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
availability. Values of Eh are dependent on soil
properties such as pH, 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
soils. 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.

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.
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Taxonomic significance.

The 1967 NTWPC 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.

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 areas. 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 <1% 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
field. When duripans have been destroyed,
removed, and deposited over extensive areas; the
classification, 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

12
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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, such as,
rice, beans, cassava, etc. As an example, much of
the island of Java in Indonesia has been
manipulated by terracing. The description of the
soils, criteria for interpretations, and soil
behavior is totally different than “old
traditional’ 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.

7>
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Taxonomic 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.

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.

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 mineseil 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 are thin in
Appalachian coal fields and are commonly removed
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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.

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 (AMD) when leached by precipitation.
AMD 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
AMD 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 soil fertility.
Soil physical problems.

Physical properties of minesoils always vary
from those of the pre-mine soils, and properties
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of topsoiled minesoils differ from those which
were not topsoiled.3,4,5Hnottavange and
Sencindiver have reported changes in the pore-size
distribution when soils are disturbed.6 Minesoil
macropores drained by gravity flow were 57% (by
volume) less than macropores of the native soils.
Also, microporosity (1000-90um) 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
soil. 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 lllinois 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



és

(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 compaction 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 9oem, but natural soils
in the central corn belt commonly support root
systems down to 120cm or 150cm.

Early attempts to till to more than 100cm 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 tiilage options.
Early results look promising, but it is certainly
too early to conclude that the problem has been
solved.

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 ¥ and
length (grouping guidelines needed). Slope length
should be kept to a minimum, but often difficult
to get operators to understand this.

Management techniques.
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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 commonn to many minesoils.

3. Identifying fertility needs.
4. Dealing with ‘hot spots.”
5. Residue management.

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 minesocil
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
wanted 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 two 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
all, 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
recommendation 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.1989. Soil ;
Morphology, Genesis, and Classification. John Wiley & Sons,
New York. 395p.
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2 Grossman, R.B., and F.B. Pringle. 1978. Describing
surface soil properties--their seasonal changes and
implications for management. Soil Survey Techniques. SSSA
Special Publication no. 20. Soil Science Society of America,
677 South Segoe Road, Madison, WI. Chapter 6, pp: 57-75.

3 Thurman, N.C. and J.C. Sencindiver. 1986. Properties,
classification, and interpretations of minesoils at two
sites in West Virginia. Soil Sci. Soc. of Am. J. 50:181-
185.

4 hurman, N.C.. J.T. Ammons, and D.C. Adamo. 1985.
Physical properties of minesoils and their effects on root
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Trees Conference, Carbondale, Illinois, June 5-7, 1985.

5 Indorante. Sam J., Ivan J. Jansen, and Charles W. Boast.
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36:347-351.

6 Hnottavange, P.R. and J.C. Sencindiver. 1986. Changes in
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agricultural soils after surface mining. Mining
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10 Dunker, R.E., 1.J. Jansen, and W.L. Pedersen. 1988.
Corn hybrid responses to reconstructed mine soils in western
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RECOMMENDATIONS

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.

3



g2

(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
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 Mollisols. 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 suplement to
the Soil Survey Manual or included in the National Soils
Handbook.

J &
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NCSS TASK FORCE

THE NEEDS OF THE USERS OF SO L SURVEY | NFORVATI ON
Reliability and Met hods of Presentation

G E Wirrington, S. G Leonard, D. Mos, C Gsen, W E
Russel |, E. Sautter

G E Marrington, Task Force Chairperson, Forest Soi
Scientist, Bridger-Teton National Forest, Jackson, om ng
S. G Leonard, Range Conservationist, National Soils-Range
Team Reno, Nevada

D. Mbos, Soil Scientist, North Dakota Public Service
Conmi ssi on, Bismarck, North Dakota
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Al abama _ _ _ _

WE. Russel |, Regional Soil Scientist, USFS Region 9,

M | waukee, W sconsin

E. Sautter, State Soil Scientist, USDA Soil Conservation
Service, Storrs, Connecticut.

EXECUTI VE SUMMARY

This task force was charPed w th recommendi ng ways of nmaking
soils information reliable and conEIete for a broad spectrum
of users. These users represent abroad, diverse array of
prof essi onal and organi zati onal needs for soil survey data
and information. Land resource nmanagers need to know how
soils may affect the elenents they can control. At another
part of the spectrum scientists want a detailed data set.

Auser normally works with a imted set of controllable

el ements. Reports should be designed to address those

el enents. 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 opportunltles and consequences, how
uncertainties affect controllable elenents, w ndows of
managenent opportunity during a time period (year, etc.),
and alternative ways to manage the land. Display and
account for soil variability by docunmenting expected effects
(individual, cumulative, local, and off-site) on inputs and
out put s.
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Educational prograns for users and providers of survey
information need to be strengthened. Many users need to
know nmore 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 neeting
user needs. These educational needs can be met by upgrading
some existing prograns and devel oping new prograns.

Successful long term land use is dependent on naintaining
soil quality. ~However, soils are part of a |andscape an

| and use depends not only on soils but also on landform and
other environnental characteristics. Therefore it is
necessary to integrate soils data with other environnenta
dat a. Is integration may be done during a soil survey or
through use of independently acquired data sets. Facilitate
soil mapping by inplementing appropriate renote sensing
technol ogies to identify vegetation and other |and .
characteristics. Mintain geographic accuracies of napping
through the use of global positioning systens.

Use conputer and conmunications technology to make soil data
available to end users on line, magnetic media, or paper as
needed. Develop and inplenent analytical tools based on
data bases, gepPraphlc Informati on systens, and expert
systens to facilitate preparation and presentation of
reliable data and reports. Start or enhance research and
devel opment programs to inplenment these systems. Support
devel opment of PC software for data analysSis by users in
agriculture, forestry, range management, "etc. " Enphasize
flexible, user friendly comunicafion and data exchange
among cooperat ors.

. | NTRCDUCTI ON

The stated mssion of the Soil Survey Division is to "Assist
mankind in understanding and wi sely using soil resources to
achieve and sustain adesirable quality of life..." Qur
approach to carrying out this task traditionally has been to
identify, classity, map, and interpret soils, wth nost
financial and hunman resources directed towards a "once over®
mappi ng of the United States. Although soil survey
"products"® have |ong been available to cooperating agencies
and the public, less tinme and fewer staff have been =~
commtted to keeping this information current and assisting
users in its proper application

S 4
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Atraditional follow ng of soil survey users has devel oped
over the years that supports the present content and fornat
of soil survey reports and information. At the sane tine,
i ncreasing popul ation and mobility of the population has
devel oped new, increasing and often conflicting demands on
| and use and managenent. Land use analysis involving soi
potentials and limtations is often urgent and nay involve
different levels of detail or reliability than' currently
presented as well as different interpretations than
tggg;tionally presented (Brinkman 1989, Buol and Hooper

1 :

It is the dynam c nature of the soil survey and user needs
that notivated the establishment of this Task Force. If we
wi sh to uphold our fine reputation for providing the nost
critical information for land use planning and managenent,
then our prograns and presentation of products nust adapt:
stagnation and conpl acency will only nake the soil survey
antiquated and unused.

An energing group of potential soil survey users along with
many traditional users find present soil survey publications
cont ai ni ng i nadequate data and poorIY organi zed for tinely
anal ysis of land use conflicts and alternatives at the |evel
of detail needed. They need soil survey information that
will help themget fromthe present | and conditions to sone
desired future condition. This new user comunity 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 conpletion or being conpleted, it has becone
increasingly clear that program enphasis must change.
Updating ol der surveys, providing current soil survey
products to a soils-data hungry public, and assisting users
In the proper agpllcatlon of maps, interpretations, and
datﬁbases nmust be addressed in current and future survey

wor K.

Al though the reliability needed by soil survey users today
varies with intended applications, all users require a
consi stent 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
limted and interpretations outdated. For exanple, nuch of
the existing data that is being used for forestry tables has
not been collected using correct nethods. Wen one State
Soi | Scientist was asked about site index infornmation he
guessed that nost of the interpretations where nade in the
1950' 6. This raises concern about the reliability of this
I nf ormat i on.
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Intensity of nmapping needs to be carefully evaluated before
work begins and existing surveys need periodic review to
determne when they should be.updated. Many soils nmaps do
not have the requited detail needed for comercial natura
resource managenent. Al too often agricultural l|ands have
an order 2 survey while surrounding |[ands are mapped at
order 3 or 4. Inh today's economc situation, intensive
natural resource management requires a level of soil data
that is commensurate with data needed for agricultura
managenent .

This task force will recomend ways of managing information
so that it is reliable, conplete, "and useable by soil aurvey
users. Qur reconmendations will be based on an exam nation
of users and their needs for soil survey information. Sone
of these needs will affect the way surveys are conducted, so
this task force is also making reconmendations concerning
aSFects of a soil inventory. “Specific recomendations
follow the summary.

In nost cases the Task Force nenbers are in agreement with
the analysis and recomendations that follow ~ Wiere there
are conflicting views, an attenpt is nade to represent
differing opinrons because, all too often, a radical opinion
may be un|IateraIIY_treated_as right or wong. These
disagreenents highlight subjects that need nore discussion
to find innovative solutions.

|I. USER CHARACTERIZATION AND NEEDS

User needs for soil survey information are alnost as
nunerous as soil series. "~ Some audi ences have been
identified and targeted « farmers, ranchers, and engineers -
since the beglnnlnP of published surveys with a basic
enphasis on agricultural land use and management. Qthers
have been recognized and cultivated, while still other
groups and disciplines have discovered on their own this
wonderous natural resource data set. W should recognize
the domnant users and their information needs now and in
the future. Their level of sophistication in using
technical information, and their frequency of use, wll
influence the future direction of the national soil survey
program

2
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A Soil Survey Users

Six broad categories of soil survey users are identified in
eneral relationship to informational needs in Figure 1.
hree levels of informational needs are portrayed within the
pyranmid. The kinds of information and categories of users
are not necessarily distinct. Interpreted Information is
most often part of managenent information needs as nodified
by social and economc constraints. A researcher may also
be aneducator and so forth. The groupings do, however,
provide a basis for further discussion.

/\ .
/ \ Manager s- Decli si on
< > /Mgmt\ ---------- Makers af fecting
Educat ors Z_Info \ social policy and
Casual Users\> / \ direction
> /Interpre- \ <----Staff consultants &
Researchers / / tations \ Resource specialists
>/ . \ : : :
/ Inventory ' \ <----Soil scientists
/ Data \

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
expl ain observed phenomena. For this reason basic data are
interpreted to provide estimates of potential erosion or
productivity, for exanple. Mnagenent information is yet
anot her aggregation ofinterpretations, usually from nore
than one resource, to address nanagers' needs.

Following is a characterization of each user group.
MANAGERS:

Managerial wusers of soil information are decision-makers who
i npl ement or approve land use activities or assessnments

andll O(rj affect policy and direction. Managerial users

i ncl ude:

Land owners/users (Farners, Ranchers, Industry)
Elected Oficials

Agency Line Oficers iLocaI, State, Federal)
Banks/ Lending Institutions

57
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Al'l managers of environnental resources should have the
goals (not always practiced) of providing goods and services
from the land without inpairing productivity or degrading
water quality. They neet these goals using the traditiona
tools of planning, organizing, directing, and controlling.
The key to planning resource managenent practices is know ng
what can be controlled. Managenent el enents are those
controllable variables that a manager can mani pul ate through
a decision, to achieve the desired goals and objectives.

For natural resource managenent, the controllabia elenents
are (Warrington 1989):

1. Quantity of outputs produced (for exanple board feet,
AUM's)orinputs used (such as tree planting, range
i nprovenments, etc.).

2. Quality is the goal toward which the nethods used to
i npl emrent the managenent practices are ainmed (Pirsig
1974). It is expressed through the effects of the
chosen managenent practices on the functioning and
productivity of affected watersheds. This includes the
aerial extent of disturbances, the nagnitude of
di sturbance, and the duration ofthe effects of the
di st urbance.

3. Location of the practices on the ground.

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

5. Mx of outputs can be changed through crop rotations.
This elenent is nore inportant in agriculture than in
forestry Or range managenent because crops can be
changed in shorter time periods than are practical for
forests or rangel ands.

Managers nost often use interpreted information supplied by
staff consultants (and private consultants or service
agencies such as SCS) in a format that displays controllable
environnmental elenents and can be quickly and easily
analyzed in relation to economc, social, and |ega
constraints. Interpretati ons may be needed from the |eve
of the map unit or the soil interpretation record (Form 5)
to support decision rationale. Attribute maps that conbine
map units to address the issues and their relationships to
ot her concerns are probably nost valuable "at this |evel.
Because of sonetines sudden changes in values (Leonard and
Stai dl 1989), environnental concerns, technology, etc.,
rapid generation of new attribute nmaps is often required to
nmeet managerial needs for information

3
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Reliability requirenents for managers vary with val ues at
risk. At the very least, nanagerial information nust be
consi stent across the area under consideration andnot
contai n biases based on personal preferences of a
specialist. \Were |andscapes have a | arge anount of
variability in one or nore conponents, the information nust
adequately reflect this variability. Therefore,
interpretive tables nust be accurate and up-to-date in order
to conplement the attributes presented on 1ndividual maps.

STAFF CONSULTANTS / RESOURCE SPEC ALI STS

Staff consultants are resource specialists who are enpl oyed
by an organi zation to provi de in-house nanagenent support
services. They, along with private consultants or service
agenci es such as SCS as users of soil survey data and
interpretations, nust supply nanagers with reconmendati ons
and alternatives on land use. These interpretations of
soils data may be used for setting policy, planning |and
uses, designing nanagenment strategies, and planning and

i mpl enenting projects. Consultants are often specialized in
one discipline or interest area such as:

*Forestry *Landscape Architects/Managers
*Range Managenent Wast e Managenent (Toxic Waste
Wldlife Biology and Sanitarian)
and Managenent _ _
Ecolo%%(EnV|ronnental Chem cal Conpani es
nsul tants _
Ceol ogy Water Quality
Real ty Ent onol ogy
* Appr ai sal / Assessnent Ar cheol ogy
* Agr onony Public Health
*Soils *Engi neering
*Conservation Pest Managemnent
*Land Use Pl anni ng Ur ban Devel opnent

(lndUStEi' CGover nnent ) _
M ner al pl oration/ Recl amati on

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

Because of their specializations, individual consultants
should work with other resource specialists as an
interdisciplinary team Through a negotlatlngmgrocess t he

t eam provi des viable alternatives to nmanagers where nultiple
resource values are involved. The success of a consultant
depends on the reliability of the information used to
support a reconmendation as well as an ability to present
supporting docunentation in a clear, understandable, and
persuasive format. Reformating soil survey information is

&G
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of ten necessary to provide effective presentation of
recommendati ons and supporting rationale.

The consul tant 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 nore detailed maps
and reliable site information, a consultant may need

addi tional data than can be found in a soil survey report
about specific conditions that are inportant to a
recommendati on.  For exanple, greater detail about soi
surface texture Varlabl|ltK may be needed in order to
determne the quantity of herbicide to apply. The current
surveys do not always quantitatively address, map unit
variability.

SA L SC ENTI STS

The soil survey and additional soil inventory data are
provided by soil scientists, hopefully with coordination
among ot her technical specialists (USDA 1983) and nanagers,
to insure the information neets user needs. The survey soi
scientist is not only responsible for docunenting soi
attributes, classifying and mapping soils, but nmay also be
the consultant involved with interpretation and anal ysis of
soil information for managenent alternatives.

A soil scientist doing inventory will be one of the nost

I ntense users of soil survey data. Wen doing a survey, the
soi| 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 nonitor accuracy and
reliability of different soil survey levels. Usually,
reliability is maintained through enpirical guidelines (USDA
1983) based on a scale of mapping and correlation quality
control procedures. Although enpirical reliability is
defensible, the responsibility for the resulting products
rests nore on individuals than woul d any kind o
quantitative analysis procedure. Enpirical reliability can
put individuals in rather awkward positions where | egal
mandat es are concerned.

Cf o)
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A soil scientist in a managenent support role is in charge
of interpreting soil data and transformng it into sonething
that another staff consultant or manager can utilize

i medi ately.  Support services specialists usually use the
survey report as a starting point in a decision making
process. The specialist wll glean as nmuch information out
of the report as possible, then evaluate the contents of the
survey to determ ne how nmuch additional information needs to
be gathered to make sound interpretive decisions.

RESEARCHERS :

Researchers may use soil survey information in

i nvestigations ofenvironnental resources and to help in
devel opi ng technol ogy of interest to any of the
aforenentioned users. Research may be Intensive (plot
specific) or ssessment). Reliability in quantitative terns
is usually a neceSS|ty for research applications. [ntensive
applications are usually verified by on-site investigations;
however, for extensive applications researchers are nore
likely to rely on existing soil survey reports.

One thing that separates soil scientists and researchers
from nost ﬁeople In other groups is their ability to
question the product and recognize m stakes. The other
QFOUPS are nore Ilkelg to accept a survey as 100% correct
simply because their know edge 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 "textbooks" to
assist in teaching soils and applications of soi

information. They need to be assured that the information
in a survey report is reliable.

Per haps nore enphasis needs to be placed on teaching the

t eachers about soil surveys and how this information can be
used to inprove the quality of life. These teachers of our
children nust be adequately prepared to pass on the essence
of a basic body of environmental know edge. At all levels
of our educational system fromcivics to |aw and incl uding
natural resources, soils should be introduced in the way
that is pertinent to the subject being presented.

91
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CASUAL USERS:

The ®casual® user may belong to a non-technical group that
uses soil survey information in coniunctlon wth sone

personal interest. Their needs wil

i kely be taken care of

if the needs of other groups can be satisfied. However, a

casual user
pr of essi onal
I ncreases.
to learn.

is a self-notivated person who may becone a
user as his know edge and awareness of soils
Thi s person shoul d be sought out and encouraged

CGENERAL USER CHARACTERI STI CS

Potential users of soil surveys have nmany reasons for

wanting the

informati on and very diverse |evels of know edge

about soil science and soil surveys. |In order to present

appropriate

background di scussions in soil survey reports to

target audi ences, general |evels of know edge about soi

sci ence and
reliability
Figure 2
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soil survey and the expectations about
must be assessed. These are diagramed in
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Rel ative rel ationshi ps between user know edge
about soil science and technical needs for soil
survey infornation
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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 PO|IC% and providing direction mght occur in
private land holding corporations but probably does not play
a role in the rest of the private sector. Using soi

surveys for evaluating land areas to inplenent'policy and
direction, to do project planning and project inplementation
Is conmon to both sectors and involves simlar analytica
processes wherever they are applied.

Making |and management plans and inplenenting themis a
process of trying to nmove from a present condition to some
desired future condition (DFC)., On commercial |ands the DFC
may be to maximze sone conmodity output through intensive
manasement or the development of "buildina sites. Aareater
ubl i c awareness about_ecolo?y IS leading to DFC's on public
ands that make commodity outputs a result of nanagement to

mai ntain a healthy ecol ogy.

ldentifying a direct link between individual user groups and
potential uses seems to be alnost inpossible because nost
uses or appficaticons of soif surveys can be associated wth
each user ?roup. Tabl es provide a neat way of organizing
things, buf they do not explain energing philosophies such
as a deSJred 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 baséd on their |evel of
use of this information:

Goup 1. Users of low to nediumintensity soil survey (order
4 to 3) information for land use planning and
managenent .

Goup 2: Users of nediumto high intensity soil survey
(order 3 to 2) information for planning |and use
changes and |ocating building sites.

Goup 3. Users of high intensity soil survey information
that is small parcel/site specific.” The
i nformation on soil behavior .
characteristics and limtations must be highly
detailed. Followup on-site investigation is nost
al ways required.

Current soil survey data are nost reliable for user group 1,

less reliable for ‘user grou? 2, and somewhat reliable to not
adequate for user group 3 (Table 1).

13
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survey information by |evel of

SO L SURVEY LEVEL NEEDED

_ GROUP 31

GROUP 2

GROUP3

Agronom st's
Archeol ogi sts
Conservationists/Fed.,St., Local
Educat or s/ Teachers
Engi neers/ Agricul tural
Engi neer s/ U ban

Envi r onnent al

Farners

Foresters
CGeol ogi st's
Home Oaners/Buyers
Landscape Architects
Landscape Managers
M ner al / Ener gy

Expl oration/ Recl amat i on
Pl anners/ Urban Land Use

Federal, State, Loca

Consul tant s

| ndustry

Public Health Managers

Ranchers

Range Managers
Recreation Planning - Mnagenent
Researchers/Industry

Resear chers/ University

Soi | Sci

entists

Urban Devel opers _
Resi denti al / Conmer ci a
WASt e Managers/Sanitarians

W\t er shed/ Fl oodpl ai n

Water Su
Wldlife

'yl
B8l oy

Managenent

ality Managers

i st s/ Habi t at

Manager s
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W nust anticipate the needs of future generations of soi
survey users ifthe Task Force recommendations will inpact
long-term planning and goals. An assessnent of future soi
survey applications are presented in table 2.

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

NEW | NCREASED SPECI AL

NEEDS EXAMPLES

Crop Managenent Irrigation management Soil erosion nodels

Low Tnput agriculture Soil yield
Nutrient management otenfials
Pesticide use and oi | fertility
managenent model s o
Speciality crop Soi | pesticide
roduction nmodel s

| omass production
Waste utilization for

crop production

Natural Resource Range and pasture
nmanagement

Management and

syst enms

Cer yield data
Soil noisture data
Additional |ab data
New field test Kits
Digitized lnaPs and
attribute data

Digitized maps and
atfribute data

Ecol ogi cal Bi omass production Speci al soil  and

Assessnent Ecosyst em managenent | andscape units
and mtigation New soil phases
Wt er shed and Mass wast i ng

fl oodpl ain managenment
G ound wat er

i nventories
Integrate renote

?rotectlon _ sensing data for
entatively suited interpretation
| ands identification
Waste Management Agricultural waste Digitized maps and
managenent attribute data
Donestic waste Soil potentials
t reat ment Water table depth

Hazar dous waste and
residue treatnent
Support of organisins
for bio-treatnment

st udi es _
Deeper profile
descri ptions
New sol| phases

Landfill, stockpile New field test Kkits
siting New interpretations
Federal, State, regul ations

Additional lab data Permeabi ity nodels
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NEW | NCREASED

SPECI AL

PROQIECTED

For est
Managenent

Speci al Uses

Land Use
Pl anni ng and
Devel opment

Recreation

Site preparation
Stand establ i shment
Stand mai nt enance
Harvest practices

Cr op forecasting
Trafficability

Water quality and
gyantl ty planning
ound wat er
rotection
t ersheds and

fl oodpl ai n managenent
Farnl and preservation

en space plannin
gﬁbdi vipsi on IDand ]

commer ci‘al” devel opnent

Federal , State,

and Local regulations
Radon hazard assessment
Land appr ai sal s/ Tax

assessment

Productivity

Egte_nt!al
rbicide rates
Water quality

Site degeneration
potentia

Renot e sensing

Model i ng
Di?i_tized maps and
atfribute data

Water table depth
studi es _

Soil potentials.
New interpretations

Facility planning and Special soil and

managenent
Devel opment vs

preservation planning

qb

|'andscape units



Ener gy
Producti on
Managenent and
Recl amat i on

Envi r onnent al
Resear ch

Engi neeri ng

Soi | Survey

Range Managenent
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NEW | NCREASED

SPECI AL

Facility planning and Digitized maps

siting

Bi omass production
Tank hazards

Pi pel i ne pl anni ng
Site reclanation

and attribute

dat a

Additional |ab data
Soi |l data bel ow

5 feet

Soil/yield

rel ationships
Productivity
assessnents

of recl ai ned | ands
Rel ati onshi ps

to ot her

envi ronnent al
factors

Bi ol ogi cal potentials New interpretations

and limts

Soi | physical potentials

and limts

Soil chem cal potentials

and limts

Facilities siting

I ntegrated ecol ogical

i nventories

Correlation wth other

éystens (FAQ, etc.)
assification/
Taxonomy revisions

Site conversion
Carrying capacity
R pari an nmanagenent
Forage production
potenti al

Pesticide use and
managemnent

q 7

Integrate renote,
sensing gl oba
posi tioni ng,
geogr aphi c

I nformation, and
expert system

t echnol ogi es
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1. SOL SURVEY DESI GN AND COPERATI ONS

Task Force nenbers generally agree that current soil surveys
adequately serve many |and use planning needs, but sonme
modi fications are needed to support new products now and in
the future (Gossman, et. al. 1989). However, there was not
conpl ete agreenent.anung.the menbers about some of the
perceived shortcom ngs discussed in this section

A. Map Unit Design

|f soil surveys are to be nulti-use tools, then the surve
must give unbiased support for all kinds of land uses. ny
surveys show a short term bias in the perceived val ue of

i nformation about [ands ad+acent to agricultural |ands, b%
creating Iarge_nap units of vague conposition. Even if the
ad{acent land is not managed as intensively as the lands |
with nore detailed mapping, chances are that sonetine during
the life of a survey report, land use pressures wll require

an equival ent amount of soils information

The_najoritY of Task Force menbers felt that soil map unit
design should be tied to the |andscape characteristics where
particular soils are found. Mp units need to be based nore
on physiographic criteria than on soil taxonony. Aspect
hydrol ogy, geology, climte, vegetation, and geonorphol ogy
are a few of the factors needed in map unit conposition

In some situations, elliptical nmap units are often used to
represent a ridge and associated side slopes. These nap
units are given a wide range of slope classes and soi
characteristics. These |arge ranges incharacteristics do
not permt neaningful management interpretations to be nade.
For exanple, the delineation does not reflect whether the
map unit is a ridgetop and sideslope or a ridgetop and
toeslope. These conbinations may have drastically different
management inplications, but because they |ook taxonomcaly
simlar they are mapped the sane.

Mbst Task Force nenbers are concerned that soil nmap units
are probabI% not as pure in conposition as we would like to
have users believe. Map units alnost always have snal

areas of simlar or contrasting inclusions in addition to
the described dom nant soils. "Wth a physioqraphic approach
to map units, the location of soils and associated
inclusions can be described in terns of a |andscape
position. Conputerized data bases provide a way to record
characteristics of inclusions so that the data wll be
available for evaluating over-all map unit managenent
potentials.

a8
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Statistical characterization of map unit conposition is
possi bl e and shoul d becone a part of mapping quality
control. Wth the aid ofsmall conputers and summary
prograns, map unit conposition could be evaluated in the
field within mnutes. A standardized field note procedure
shoul d be inplemented to ensure that the best data is
captured for characterizing map unit reliability.

Soil map units do not always reflect inportant' nanagenent
di fferences even when the differences are obvious. Oten
subtleties in | andscape characteristics nmay affect
managenent . For exanpl e, spacing of aspen stands and their
associated soils may not be inportant in a taxonomc
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 neet the needs of all land or soi
survey users nmay not be possible: however, map units that
are designed to accurately reflect |andscapes shoul d neet

t he needs of the dom nant users and nany ot her uses can be
accommodat ed wi t hout conprom sing accuracy and useful ness of
t he survey.

B. Correlation

The relationship between soil taxa and map units has often
been a storny one. Soil taxa are used as reference terms in
nam ng map units, but the limts of taxonomc classes rarely
coincide precisely with mapable areas. But, taxa and a
taxonom ¢ systemare vital to a consistent, defensible soi
survey program

Some Task Force nenbers feel that the series concept, and an
enphasis on the correlation process = on taxonom ¢ cl ass
consi stency and purity -~ detracts fromthe interpretative
utility ofmany map units. Because of this concern, the
Task Force wi shes to enphasize that the correlated series
and map unit should reflect inportant interpretative
differences. The use of phase criteria should be encouraged
and expanded to recognize |andscape, geologic, profile,
climite, 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.

Docunent i ng taxonom ¢ placenment of soils at the series or

ot her taxa |levels through correlation is needed for at |east
two user groups, soil scientists and researchers. However
probl ens occur when soil scientists doing the correlation
focus on taxonony, because of their interest, to the
exclusion of other needs. Rationalizations and technica
expl anations are given to users in an attenpt to justify
that the taxonom c approach will cover other interests as
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well. Because this approach to correlation is not described
| N *user friendly" terns, these rationalizations generally
| ower the credibility of the final product.

Correlation should be driven by use and managenent in
addition to soil taxonony. Correlation needs to be
broadened to focus on integrated, nulti-factor |andscape
units (which is what napﬁ|n9 units are), rather than just
soi | pedons. Enphasis should be shifted from soil taxonony
toward soil, landscape, climate, vegetation relationships
(Leonard, Mles, and Tueller 1988). " In addition, nore
enphasi s should be placed on describing conditions bel ow and
above the presently defined control sections ofsoil pedons
In accordance with their effects on use and management.

ANALYTI CAL TOCOLS

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

Anal ytical tools for resource nmanagenment are used to create
Interpretations and infornmation about the ways processes can
be expected to respond to natural forces and/or managenent
practices (Warrington 1983). Wth the currently available
conputer technology, analytical tools are often thought of
as conputer programs. However, any techniques that can be
used to sort through a data set to find relevant information
are analytical tools. The conputer has provided a way to
captFre sone anal ysis processes for use by a |arge nunber of
peopl e.

Two relatively new conputerized technol ogies are comng of
a%g for resource managenment. Geographic Information Systens
(@S) are used to store and manipulate spatial data 1naps)
sets. Expert Systens (a subpart of artificial intelligence)
are used to capture know edge and offer “advice" on problens
that are difficult enough to require significant human
expertise, sonmewhat in the manner of a human expert (Naylor
1987, Rauscher 1987).

CGeographic Information Systens

The analytical power of a GS is contained in its capability
to use attributes of identified map units along with data
derived from nodels to create new representations ofland
capabilities. On the Bridger-Teton National Forest a G S
was used to conpile management information about the

| ocation and nature of lands that were tentatively suited
for management (\Warrington 1988).
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For managers, the resultant G S displays can show the

| ocation of resources, and depending on the data used for an
anal ysis, the potential quantity of outputs fromthe
resources, and items that pertain to job quality and tinin%
Surface net diagrans of |arge areas can bring into focus the
kinds of variability that occurs in the resource that is
plotted on the net.

Gt her potential uses for a A S include supervision of the
classitication of renotely sensed data used in vegetation
mapping. It can be speculated that a G S containing
coverage8 about factors that affect soil devel opnent
égeology, el evations, vegetation, isothernal, and isohyeta

ata) mght be used to upgrade existing soil surveys or even
provi de premapping for new surveys.

Expert Systens

Expert systems have at |east two conponents. They contain
various kinds of data representing know edge within a domain
of interest and they have an inference engine to control the
logic used to find a solution to a problemw thin the domain
of know edge. These systens will help solve soil nmanagenent
probl ens that exceed the ability of the people who are

wor ki ng on the problem (Rauscher 1987).

An expert systemcoul d be used to capture know edge about
soils. This would include subtle insights a soil scientist
gains fromthe field work as wel|l as research know edge
about soils.

Dat a Bases

Conput er data bases provide a may to capture and orﬁanize
| arge amounts of measured and inferred data about the soi

and other resources. In turn this data is used to support
geographi c information systens, expert systens, analytical
model s, and other yet to be recognized uses

Ceographic information systems, expert systens, and

associ ated nodel s or anal ysis nmethods becone anal yti cal
tools for interpreting data and preparing nanagenent
information. Spatial data used for interﬁretations woul d
come froma nunmber of sources. Because this data represents
the views of different know edge areas, the resultin%
informati on would be an interdisciplinary product. This

i nformation would be used to plan and inplenment an

appropri ate sequence of managenent practices to achieve a
desired future condition

to |
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V. DELIVERY OF SO L SURVEY | NFORVATI ON

currently, the dom nant form of nodern soil survey
information is the soil survey report published on an area,
county, or mnulti-county basis. It is touted as a nulti-

pur pose docunment to be used by a wide variety of users.

Al t hough efforts have been nmade to narrow the focus to

i ndi vi dual survey area needs (by mapping intensity, map unit
and | egend design, interpretations), the enphasis has been
to provide sonme information for all users in as standardi zed
a format as possible. This fornmula has been successful in
satisfying nost, but not all users needs. The Task Force
has considered current nethods of presentation, future user
needs, and the need to keep information current and
adaptable. to conputer applications.

A Quality Assurance and Reliability

Quality is based on how well the soil survey products
actually neet the stated and inplied goals and standards

t hat have been set. A user wll evaluate the actual quality
of soil survey products by conparing them to sone set of
expectati ons and objectives.

Reliability The quality or state of being reliable.
The extent to which an experinent, test,

or measuring procedure yields the sanme
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

pl anning may not be dependabl e 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
expect ati ons. Sone things that affect perceptions of
reliability are:

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

- Skill or know edge in cartography, geography, and
natural resources.

- Intensity and conplexity of decisions that are based on
soi | s.

« Level of intended use such as broad planning as conpared
to site specific planning.
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- Expectations about the ease of using a soil survey.

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

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

Task Force nenbers 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 conmensurate with the
user's expertise. A non-technical user may only need to
know that standards and procedures were followed and what
limts the intended use. Researchers constructing a nodel
may want specific probability data. However, data collected
during a survey may be woefully deficient for many kinds of
statistical analyses.

Qut of date or inaccurate tables are a source of reliability
problenms in a report. This information is either used
Incorrectly by the unknowing or is dismssed by those who do
know. Neither of these alternatives shoul d be  acceptable.

If information is published it should be backed up b
docunented data. If data are not available, then the
ublished information should have a statenent that describes
he basis for an interpretation.

For current soil surveys, reliability has been a relative
termthat is often confused with the anmount of map unit
variability. Al users want reliable data at a level of
detail that neets their needs. However, greater mapping
detail does not automatically lead to nore reliable data.
In fact the reverse may occur nore often than not unless
reat care is taken to check the accuracy and precision of
elineated map unit conposition throughout a survey area

Accurac The degree of conformty to some standard
val ue %N@rrlan}Vébster 1986) . :

This is the correctness of the population or conposition
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
inalegend. It is like hitting the bull's-eye of a target
(Arnol d 1979).
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Precision The degree of agreement anoung repeated
measurenents of a qguantuy
(Merriam Webster 1986).

This indicates whether the sanpled 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 sone central value with only a small range of
variation. A precise estimate can be inaccurate. Mny
shots at a bull's-eye nay all be in a small area but mss
the bull's-eye. \Wien this happens in a soil survey it
constitutes a bhiased estimate of what actually occurs

(Arnol d 1979).

B. Soil Survey Reports

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

Wien 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 m ght
use.

Table 3. User groups cross referenced with currently
avail abl e sources of soil survey materials.

USER CGROUPS
STAFF SO L
DOCUMENT MANAGER CONSUL- SC EN- RESEA- EDUC-  CASUAL
TANT TIST RCHER TOR USER

MAPS
SA L X X X X
ATTRI BUTE X X X X X X
DESCRI PTI VE X X X X X
LAB DATA X X X
FORM 5 X X X

Wth_toda%/'s t echnol ogi cal advancenents it should be _
feasible to present soil survey results in formats that wll
fit individual user needs. Accommodating different users
and their needs will require a considerable deviation from
traditional nethods of iInformation distribution.
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W believe that soil survey reports should be available in
both paper and electronic Tormats. In addition, soil survey
dat a regorts shoul d be separate frominterpretations. It
should be possible to provide interpretive reports for each
need. Wether paper or electronic, soil survey content
shoul d include sections on:

- Data Conpilation Reports .
Pedon descriptions and |ocations of those
descriptions
Lab data .
Field note sunmaries . _
Form 5 information for each soil and soil phase
kgterpretlve reports keyed to users and kinds of uses
S
Asgociate data bases and resource report references

Paper (hard copy) reports should probably be in a fixed
format for general reference. Additional” graphics such as
cross-sectional diagrams for multi-taxa map units, etc.
woul d enhance the utility and understanding of reports.
Presentation of hard copy |nterPret|ye_reports In | oose-| eaf
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 nore data 1s accumulated. "W need "dynamic"
reports rather than "static" reports.

Computer data bases have numerous advantages and nmaybe a few
di sadvant ages, We can use data sets from many sources and
these data are easily updated. But, conputer data bases nay
not be available to all users and probably wll not replace
all portions of a hard copy soil survey. Unfortunately,
existing conputer prograns tend to see data as black and
white while interpretations of soil properties and

| andscapes are often gray. Expert systens offer a way to
capture logic, thus, providing a means of automating
professional |udgement.

El ectronic distribution ofreport information should allow
for tailored formats to fit individual users. Wth
conputers, commnity 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 devel oped or added as the need arises
or at least interpretational algorithns can be shared wth
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 devel opnent. For exanple,
|BM and Intel are co-deveIoP|ng_[lgltaI.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 devel oped for various |evels
of expertise in soil survey use. These activities can

m nimze possible msinterpretation of information as well

as "sell" the utility of soil surveys to prospective users.

C. Soil Survey Maps

Many nanagenent decisions are based on the soils that are
said to occur in a map unit. Land pl anners, farners, and
others need to know about the characteristics of individual
soils that occur in each map unit and their spatial

di stribution. This type of information, for exanple, may
i nfluence how nuch and what type of chemical to apply to
each soil for a managenent practice. Research work is being

conducted at Mntana State University at ways to "Farm Soils
Not Fields" (N elsen 1989, personal communication). To
acconplish this, detailed soil data are used with other
technology to respond to environmental and economc
managenent decisions as the farm equi pmrent noves from soil
to soil.

Map unit descriptions should focus on |andscape features
including |andfornms, |andscape positions and shapes,

drai nage features, typical shapes and sizes of mapping
units, honogenity or heterogenity, native vegetation, etc.
Mappi ng standards that are used should be comunicated in
the soil survey report. For exanple, the relationship

bet ween nmapping scale and the mninmum size nap delineation
should be explained i.e., 1:15,840 map scale may have a

m ni mum si ze delineation of 3 acres as conpared to a
1:63,360 scale with a 40 acre delineation.

D. Soil Survey Interpretations

In the future, nore interpretive information will be needed
for uses related to environnental concerns, including waste
managenent, pesticide use, erosion and sedinmentation

control, harnful naturally occurring substances,
vulnerability to affects of acid deposition, etc. To fill
t hese and perhaps other needs, there will be a need to

develop interpretations with nore input from users and other
resource disciplines.

There is an increasing need to go beyond the traditional
"slight", "noderate", and "severe" ratings, perhaps
encouraging nore use of soil potentials concepts, especially
for dom nant uses. Probably nore use of special and/or

¢ b
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suqylenental publicatiions will be required to neet specific
needs.

The pedon is the fundanmental unit for Iearning about the
soils of an area and it provides nuch of the data that is
used in interpretations. But pedons are not what managers
usual ly deal with when working with the land. Therefore
interpretations nust focus nore on interpreting the
multifactor site and mapping unit characteristics and | ess
on just the soil pedon. Expected individual, cunulative,
on-site, and off-site effects of inputs on outputs and soi
properties need to be docunent ed.

VI. SUWMVARY

Task Force nmenbers believe that the tinme is quickly
approachi ng when major changes will take place in the Soi
Survey Program  Updating and perhaps consolidating ol der
surveys and assisting users of our products should take
recedence. Before we enter this new era, however, we nust

ave a clear picture of who our dom nant users are and what
are their needs. Past and present soil survey products are
used, but future needs are changing and we nust adapt.

Wth new and inprovinP i nformati on nmanagenent technol ogy,
NCSS cooperators should be able to prepare information wth
stated levels of reliability that is commensurate with user
needs and conprehension. Devel opi ng new ways of

comuni cati ng our know edge to neet individual user needs is
a major challenge for the future. A nore limted approach
does not set our goals high enough to neet tonorrows needs.

The creation of a basic product supplenented with special
reports appears to be one nethod of keeping technical
information current for the users. | nf ormati on on
reliability of soil survey products needs to be gathered and
presented I n useable formats. User groups appear to want
speci fics about accuracy, precision, and probability of
finding the. described conditions. The use of specia

met hods and anal ytical tools wll not only help neet the
users needs, but will help create a nore precise and
accurate product. Mre detailed recommendati ons have been
i ncorporated in the Task Force Report.

The survey was originally designed to serve agricultura
purposes. Little attention was given to alternate users.
The information presented in the surveys has been generic in
nature and often outdated because conpleted reports were not
revised in a tinely manner. Tines have now changed and we
have identified a nultitude of users both intense and

casual .  Manymorepeople will be relying on the expertise
of soil scientists. The soil survey needs to expand its
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reliability in nmaking interpretations for non-agricultural
uses.

|f the survey continues to publish soil interpretation
tables that are dated or map units that are too vague, nmany
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 enploy their own ﬁeople to do the mapping and make
interpretations. At the same tine they will be asking their
Congr essman mhz they have to pay for information they can't
use and help they can't get in a timely nanner.

Soil survey is at a crossroads, the federal budget is
getting tighter and tighter, the survey will be getting nore
and nore pressure to "Justify its existence."” The
justification can be nade by listening to the users oftoday
who will be the backers of tomorrow. Let's continually

eval uate the survey and ask the question; what can we do to
inprove this product for our consumers, the taxpayers of
this country?

VI1. RECOMVENDATI ONS

ACTION | TEM SECTI ON RECOMIVENDATI ON

EDUCATI ON
Soil Scientist |1 Teach soil scientists the

t echni ques of providing support
services. This is in recognition
of the multiple roles many soi
scientists have in providing
managenent support services,
soil interpretations, and soi
inventory. Support services
require a special set of skills
froma soil scientist.

Il Require soil scientists to have
several college credit hours or
their equival ent in business
managenent to foster an
under st andi ng of how managers
operate. Mst soil scientists
wll work for managers or they
may have their own business.

(0¥



RECOMMENDATION

Require soil scientists to have
several college credit hours or
their equivalent in allied
natural resource areas to foster
an under standi ng of how ot her
disciplines operate. soil
scientists nust be able to work
within an interdisciplinary

Need nore enphasis on enhancing
soil scientist skills in mapping
| andscape attributes.

Have soil scientists receive
training in other disciplines,
e.g., botany, forest managenent,
agronony, land use planning,
hydrol ogy, etc.

Devel op techniques to keep the
msuse of soils data to a
mninum  Sonme users seemto be
more prone to n1sapﬁly soi |
survey data than others. These
groups should be targeted for

Provide a way for users to
becone better informed about
soils by designing courses that
could be incorporated into
evening class offerings by
coll eges and universities.
Enphasi ze how data is

athered and how this data can
e used |ncIud|n?.knOMAng when
to call on qualified personnel
for on-site investigations or
more detailed soil naps.

Communi cate to the users how the
survey was made and how it is to
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ACTI ON_ITEM SECTI ON
[
envi ronnment .
11
[, 111
EDUCATI ON
Users [, v
assi st ance.
[1, v
[1, v
be used.
[1, v

Devel op and dessem nate displays
to libraries and other public
places that wll help casual
users beconme aware of soils and
obtain nore information

)CJ (?'



120

AcTionITeM  OECTION  RECOVVENDATION

EDUCATI ON
Educat ors

SURVEY DESI GN

Provi de user services groups and
t el ephone "hot lines" to provide
user support.

Devel op a set of short .
educati onal 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 wth
anticipated relationships
between soil properties and
interpretations or nanagenent
information for the user

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

Put nore enphasis on inter-
disciplinary and user

i nvol vement” to pronote the
integration of pedol ogy
with other sciences such as
geonor phol ogy, stratigraphy,
Bhy5|cal %eography, ecol ogy,

i ol ogy, hydrology, clinatology.

Map scal e should be one that is
suited to user needs, but not a
scale that inplies greater
accuracy than actually exists.
Wth advent of AS, published
scale is becomng |ess
inportant. However, the scale
used for mapping nust be conmmen-
surate with the amount of detail
bei ng mapped, which in turn nust
be in accordance with ident-

i fied user needs.

10
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RECOMVENDATI ON

DATA
Acqui sition I

MAPS
Maki ng I,

Need to place nore enphasis on
acquiring data about conditions
bel ow the presently defined
control sections of 'soil pedons.
For exanple, depth to water-
table, soil water character-

I stics, bedrock, and contrasting
materials in accordance wth
their effects on use and
managenent .

Provide nore data about tenpora
surface soil properties such as
crusting, rupture resistance,

permeability, and bulk density.

Acquire nore information about

| andscape attributes which

include, but are not limted to,

landform, | andscape position and

shape, surface stratigraphy
geol ogic formation), vegetation
especially in forested and

grassland areas), and

wat er / hydrol ogic features.

Use the best available inagery
and reference points to locating
positions on base naps.

Use new technol ogi es (autonated
cartography and G9S) to inprove
the map conpilation process.

Evaluate old maps for quality
and accuracy, upgrade where -
needed before digitizing for GS
input. GS is comng fast to

all levels of governnment and
industry.  Soil nmaps need to be
high quality, and conpiled on
stable base naterials at a
suitable scale so the data can
be digitized for GS input.
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ACTION | TEM SECTI ON RECOMVENDATI ON
MAPS
Di spl ay [ | mpl erent the technol ogy and

procedures for rapid generation
of custom nade soil attribute
and interpretive maps to neet
'manageri al needs for
i nf ormati on.

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

\Y; Improve quality of reproduced
ort hophot oquads used in soil
survey reports.

CORRELATI ON

Insist that soil correlation
carefully includes use and
managenent in addition to Soi
Taxonony in the decision making
pr ocess.

Expand soil phasing criteria to
i ncl ude physiographic (Il and-
scape) features (including
vegetation in areas yith natura
vegetative conmunities).

Create a better balance in
quality assurance/quality

control between neeting user
needs and docunenting taxonom c
pl acement of soils. I f needed,
revise soil taxonony to change
soil differentia limts that are
important to ecol ogy and
managenent .

Require participation from other
related disciplines and users
for field reviews. This m ght
be acconplished by holding two
kinds of reviews (task force is
not in agreement on this); one
oriented toward users, and the
ot her orientedtoward those
interested in nore technica
aspects of soil survey.
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ACTION | TEM SECTI ON RECOVIVENDATI ON

ANALYTI CAL TOCOLS

(Y

Becone nore automated to
strengthen our capability

to manage and update resource
i nformati on.

Use Ceographic Information
Systensfor spatial data
storage, display, and

mani pul ation.

Interface soil survey data wth
model s, @S, and other high tech
applications to digitize maps
and create outputs.

Devel op and use expert systens
to create an organizational
menory for soil nmanagenent
interpretations.

Develop G'S user groups for the
pur poses of estab _IShIr(ljg o
standards and sharing digitized
i nformation.

In support of these analytical tools, it
I's recomrended to:

|V

I ncrease the use of renote
sensing to supPprt t he
collection of tield data and

mappi ng.

Purchase appropriate high tech
equi pment such as ground
penetrating radar, seisnographs,
resistivity meters, etc.

Use portable global positionin
systens (GPS) to accurately an
aut omat i cal Iga | ocate geographic
feat ures. ta can be elec-
tronically transferred to @S
data bases.

Use portable electronic data
recorders and anal yzers.

Devel op and use field test kits
for perneability, pesticide sen-
sitivity, radon, nutrients, etc.

113



ACTION ITEM

SECTI ON

124

RECOMMENDATION

REPORTS _
I nterpretations

III,V

Use a narrow range of properties
for making management
interpretations.

Create special interpretations

for specific uses and users.
More interpretations should be

?eared toward the map unit and
he | andscape.

The soil survey report shoul d
address managenent concerns
t hrough phases of soil taxa.

Do a better job of describing
and using the map unit concept
with less enphasis on individual
soil pedons and nore on the
Eglypedon and soil |andscape.
cument map unit design
criteria in soil survey reports.
Cearly conmmunicate that
| andf orns are being mapped.

| ncrease the use of soil
scientists in non-traditional
roles. A professional soil
scientist trained in extension
techni ques can best present wup-
to-date soil survey information
to the user. A local soil
scientist performng technical
soil services can provide site
specific data, make special
studies, and hold workshops on
ways to use soils infornation.
The nost efficient nethod of
presenting current information
In areas with older surveys may
al so be through a professional
soil scientist.
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ACTION ITEM SECTI ON RECOMMENDATION

V

|/

Expand the use of technical
suppl enents and techni cal
reports specific to the survey
area. This could include

woodl and 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.

Devel op the capability to update
and expand'interpretive data

qui ckly and accurately in ol der
survey areas; soil survey
reports should be dynam c rather
than static.

Separate portions of the soi
survey report. This will nake
it easier to serve major user
groups, and to update
information cost effectively.

Per haps a basic report of maps,
map unit descriptions, and

basic interpretations or
features, then a technical
docunent of taxonomc
descriptions, |aboratory

data, detailed interpretations,
reliability statistics, etc. O
perhaps a basic report with a
separate docunent for interpret-
ations which can be updated on a
periodi c basis.

Create special soil survey

i nterpretation docunents that
wll serve the projected
"speclial" and/ or “minor" users.
M nor users could receive

i nformati on from speci al

suppl ements or directly
fromthe soil scientist. A
maj or conpl aint of nany
users "...there is too nuch

i nformation.”

U
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ACTION | TEM SECTI ON RECOVIVENDATI ON

REPCRTS
Dat a

RESEARCH

\Y

Initiate a fee schedule for
specially prepared data
and suppl emental reports.

Communi cate the accuracy and
precision to others. need to
do a better job of'comunicating
to users how to use our naps,
and on the limtations of
extrapol ati on beyond the
original prepared map scale.

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

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

Devel op ways to ensure fast
gccess to ‘existing inventory
ata.

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
| andscapes as needed.

Through research and speci al
studies, provide better
docunent ation about soil
behavi or.

Devel op ways to use GS and
remote sensing technologies to
i mprove existing soil surveys.

Devel op expert systems that wll
capture the best” thinking and
know edge about soil processes
and therr effects on ecosystens
and human activities.



127

ACTION ITEM  SECTION ~ RECOMMVENDATI ON

|V

) (7

Pursue the human side.of.usin%
soils know edge to gain insight
into reasons why people do or do
not use soils information.

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

Executive Summary

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 recommended 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.

Committee

R. Adams, SCS, Phoenix, AZ

R. Culver, SCS, Lincoln, NE

B. Coudey, Forest Service, San Francisco, CA
B. Grossman (Chairman), SCS, Lincoln, NE

D. Hudson, SCS, Lincoln, NE

J. Latshaw, SCS, Portland. OR

Miles, SCS, Portland, OR

P. Volk, B1M, Billings, MT

STOWIOEO

Charge

“The long-range objective of this committee 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.”

Proposals Submitted

States with appreciable Forest Service (F$) and Bureau of Land Management
(BIM) 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.

Arizona.--Graham County. MLRA'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.

California.—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 MLRA 48A with some 48B and
49. Initiate in 1990. 85 percent mountains. Interpretations for
recreation activities are very important. BI1M is concerned with a
landscape analysis approach and Forest Service wants a special study of
soil landscapes and plant associations by photogramitry. 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
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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 lIdaho would
cooperate. The Potlatch Timber Company is a major private owner and may
provide digitizing support. The survey is of interest to the NezPerce
Indian tribe and to the Bureau of Indian Affairs.

MLRA's B10 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 R1/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. MLRA's 43 and 44 are represented.
Elevations 4,000-9,000 feet. Diverse parent materials with a wide range
of temperature and moisture regimes. Landuse includes forest, range,
dryland, irrigation farming, mining, and urban uses. BIM 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 BIM digitizing
effort. The Montana Reparian Association is collecting information in
Beaverhead County as part of a statewide description of reparian
vegetation. The Remote Automated Weather Stations (RAWS) 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'*s 27, 39, 42. and 70. Large range of
sedimentary rocks and unconsolidated materials. Expected cooperators
besides the FS and BIM 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
Carlgbad Caverns occur in the county. The Forest Service would like to
use the survey to re-establish cooperative relationships with the SCS.
Land use includes irrigated crops, range, mining, recreation, and urban
applications.

The survey is applicable to Lea end Oteree Counties which is scheduled for
updating and possibly to counties in Texas.

Oregon.——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 common., 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. BLIM soil scientists are participants. The
Forest Service provides specialist assistance for interpretations.
Recreation versus forestry is a major land use question. Water quality is
s concern because of fragile estuaries and anadromous fisheries.
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Utah.——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 transparéncy 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
season. This Vvideo 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.

Discusgion
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 doingj 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.

Point:

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,BIM, USFS,
etc.) at the National level ...."

2. “Establish a joint task force of agency leaders at the national level
[to] establish the working guidelines, review the MOU [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:

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

- Establish the procedure for requesting/obtaining assistance between
agencies.
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- Establish a procedure for maintaining quality control. This would

parallel current NCSS standards but is needed to specify
responsibilities.

~ Establish commitments to participate in reviews, soil series
development, $08-SQI-5 preparation, interpretation development, and
manuscript preparation and review. All these activities 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
initial planning stages. Obtain a commitment from NSSL to assist in soil
moisture/temperature study by providing recording instruments to the
extent possible. A soil sampling plan would be needed in the early stages
so the data would be available at publication time.”

Pojnt 3:

The activities covered by the charge are of two types: One Kkind 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
together and 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.

In other words, one could either couple or decouple the management
innovation and the technical innovation. An advantage of decoupling is
that strong management programs could be utilized to explore management
innovations. This could be combined with the selection regionally of
potential worthwhile technical explorations. A committee member expressed
the strong conviction that support for management and technical
innovations should be for the same soil survey.

If technological innovation and management development were separated,

then perhaps the pool of proposals for technological innovations would be
increased. Finally, the question may be raised whether proposals for
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technological innovation should be considered on a national basis and not
restricted to surveys of mixed ownership.

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 of 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.

Recommendations

L. 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 So0il 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 recommendatione 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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FIGUFE 1. PROPOSED MODEL 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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EXECUTIVE SUMMARY

In order for soil survey to be effective it must be broad in scope, dynamic, and above all
responsive 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 (NCSS) 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.
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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). Sail 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 |nteraction

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 al,
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,
especialy 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
aregion, 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
typicaly 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 ether the public or private sector. The NCSS 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 lllinois, 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.
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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 materia
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 el ements 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
al 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.



145

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 Sail
Resource Inventory of... and using colored photos on the covers of soil surveys, as has
been done with afew reportsin severa 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)

/3y
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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).

lectronic/Int iv t 6
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, but several
examples are described below to illustrate the range of computer-based soil survey

information systems.

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 lowa State University
Computer at Ames, lowa. The data is stored in 4 databases consisting of the Official Soil
Series Description, Soil Interpretation Records (SCS-SOI-5), Map Unit Use Files (SCS-
SOI-6), and Soil Classfication Files. The data contains information on approximately 18,000
soil series and 210,000 map units. The lowa 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
(I1S1S), a public accessible database. The database is stored on computer operated by the
University of Illinois, Department of Urban and Regiona 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 (MUUEFS) and; Computer-Aided Land Evaluation
System (CALEYS). 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

) 3¢
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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 a., 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 vauable 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 legisators 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 devel opments
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, NCSS, 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.

| 33
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MAJOR SO L SURVEY ACCOWPLI SHVENTS FOR FI SCAL YEAR 1989

Dr. Richard W Arnold, D rector
Soi | Survey Division
USDA- Soi | Conservation Service

Project Soil Surveys

A S S By ik T S s v s OO N N N A A U D D AR R R R T S S SRS G SN R R S G G G PR R S W e e Ak

ltem 1989 Acres 1988 Acres %/l nc.
Soi|l Survey Acres Mapped 45,200,000 44,578,000 2
Cropland Acreage Mapped 26,300,000 21,100,000 20
Soil Survey Manuscripts 85 57 49
sent to GPO .

Soi |l Surveys Published 70 72 -3
Project Soil Surveys 20

Digitized

—— A I Sy e G S S WU R WU W MRS W D NS AW W A D AN Y DY W G S SN IR SN W WP - D S M M N e S e Yy D M S e e v A AL S e ——

Assembl ed information on the strengths, weakness, and
additional needs in the soil information delivery system

Coordinated erosion-related tnterpretations anoung states
and regions.

Assisted in assuring the correct use of soils information in
the Universal Soil Loss Equation (USLE), Water Erosion
Prediction Project F\/\é\EPP), and Conputer Aided Minagement and
Pl anning System ( CAMPS).

Provided staff specialists with soils expertise in
cropl ands, rangel ands, woodl ands, engineering, and urban
Interpretations to assist states.

Provided the followng software to states:
-Aut omat ed Pedon Description Program
-Soi | Survey Schedul e
-Soi | Transect Mbdul e
-Soi|ls-6 Mdule
-Soi | Communi cation Network
-Mdifications to the State Soil Survey Database
for use in CAWPS
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I ncreased analysis from the National Soil Survey Laboratory
by. 20 percent.

Conpl eted the revision of the Soil Survey Manual
(Agricul ture Handbook No. 18).

Updated the Keys to Soil Taxonony.

Instituted a desk top publishing process for formatting soil
survey nanuscripts which saves approximtely $3,000 per
manuscript in publication costs.

Publ i shed the first color-cover soil survey report on
upgraded paper.

Continued efforts on the State Soil Geographic Data Base
(STATSG)). A total of 39 states heve conpleted map
conpilation and 22 ofthese states have been or are in the
process of being digitized.

Participated in the Wrld Soils and Terrain D gital Database
(SOTER) initiative to assist in the devel opment of an
automated data base of soils information for the world. A
general soil map with attribute data is being devel oped for
a 2-degree | attitude area spanning the u. S -Canadi an border
between Montana, Al berta, and Saskatchewan.

I ncorporated the staff of Soil I\/ana(%emant Support Services
(SMSS) as.part of the NHQ Soils Staff.
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SOIL SURVEYS

the mapping of eroplands for the 1985 Food Security Act. FSA funding for
states has been adjusted to reflect the anticipated needs to camplete this
mapping. Base funding for same states has also been adjusted to reflect,
ichanges 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 university. Some states are well underway with this
effort. We stress the need to continue efforts to increase mapping
production, especially in those states where FSA mapping has been campleted
and the primary amphasis once again is project soil surveys and updates.
Continued efforts should be made at all levels to improve efficiency in map

finishing, manuscript development, and soil investigations.

i
i
]
|
I
] The top priority for use of soil survey funds for FY-90 will be to camplete
I
I
I
I
i
]
I
I
I
I
I
I
I
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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 | would also like
to explore some possibilities of further cooperation in applications,
particularly degradation models.

Today | 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 515/GI1S8: 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.

Y
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Privatization: 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. 1t will likely

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 | look forward with real interest to the discussions this week.

Thank you.

*A/Head, Soil Inventory Section, Land Resource Research Centre,

Ottawa, Ontario. K1A 0Cé
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John E. Wtty
NCSSConference

7/24-28/89
Li ncol n, NE

CONVENTI ONS USED IN SO L TAXONOWY

| NTRODUCTI ON
Soon after Soil Taxonomy was published there was talk of
preparing a set of “rules of Application". At that tine |

was not 1n favor of developing a set of "rules"; | believed
the time could be better spent in clarifying the criteria
already in %FI| Tgxgnguy in order for the criteria to be
more uniformy understood and applied. No one ever followed
up on the original suggestion of witing a set of "Rules of
Application".

During the last few years | have received several _
su%gestlons that | wite an article on "Conventions Used in
|

5% Taxonony**. So far | have not witten an article but
this session is a response to those suggestions.

The major concern is interpreting what the numbers (or
criteria) really nean in Soil Taxononv. For exanple, how do
we interpret the phrases *have a color value |ess than 3.s",
"have @ duripan that has its upper boundary within 1 m of

t he surface", "have dom nant chroma Of 2 or less", and "the
maj or part 'of the horizon"?

|S THERE A NEED FOR SPECI AL RULES OR CONVENTI ONS?

| like to think that | amrelatively flexible but it seens
that | have not really changed nY_nlnd fromnearly 15 years
ago. In other words 1 do not believe we should have a
separate set of conventions for use in Soil Taxonony. If
we have a set of 'conventions" it should be the sane
throughout the National Cooperative Soil Survey (NCSS)
program W should be able to interpret a nunber or value
using the same conventions whether the nunber or value is
given on a lab data sheet, on an interpretation record, in

the Soil Survev Manual, or in_seil Taxonomy.

|f the way a value is used does not follow the convention
then it seenms the value should be adjusted so it follows the
convention rather than setting up special rules on how to

interpret the value. | searched through Soil Taxonony and |
believe that all criteria can be adjusted so they would
conformto a sinple set of conventions. In places where a

word or words, such as "dominant" Or “the NMRj Or part", are
used rather than a value, these words can be changed to a
value. For exanple, if | prepared'a "rule" for interpreting
the meaning of "domnant" | would indicate that it neant
nmore than percent. If that is what it neans we mght as
wel |l use the phrase "more than 50 percent” rather than the

) Y9¢
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wor d "dominant" which is not always interpreted
consi stently.

wHAT ARE NCSS CONVENTI ONS?

| doubt if we need to develop any new conventions but only
accept already established ones. =~ Probably the nost o

I nportant convention is to use values that inply a precision
that can be neasured 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 limts or yalues we use in _Soil Taxonomv or
on interpretation records are subject to change as we learn
more about soils or inprove our precision

Anot her convention is that if we are conparing a value

agai nst a standard value, they should be equal in terns 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 nore 5|gn|f|cant digits than the
standard, it should be rounded off before nmaking the
comparison. The standard value may be a [imt 1n Seil
Ig&ummfha class limt defined in the Soil Survev Mnual

or a class Ilimt in one of the interpretation guides

Wiat other conventions should we have? Undoubtedly there
are many other conventions that could be listed but naybe
most of " these could be covered under the statenent "read the
instructions." If the instructions are not clear, rewite
the instructions rather than preparing a set of rules
explaining the instructions.

PLANS FOR SO L TAXONOWY

During the past two years we have been revising the keys to
subgroups to put themin a simlar format as the keys to
orders, suborders, and great groups. The forth edition of
the "kKeys to Soi|l Taxonomy", Whi Ch should'be ready for
?lstrlbutlon in Qctober or November, will be in the new

or mat .

Converting to the new format required numerous changes in
wording: mainly changing negatively worded statenents to
positively worded statements. W ‘also attenpted to use
uniformty in wording of phrases where ever phrases neant
the same thing but were previously worded different.

Certain values were adgusted to provide uniformty and also
reflect the precision that we are able to acconplish. For
exanmpl e, depth and thickness limts were given in terns of
either neters or centineters; those given in terns of neters
were changed to centinmeters. A so, since we do not report
color value in terns of tenths of units, where ever tenths
of units occurred, the class Iimts were reworded to reflect
limts in terms of whole nunbers.

147
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There are still a lot of anbiguous statements in Seil
Taxonomy including faulty punctuation etc. | plan to work

with an editor, hopefully one of the editors at the NSSC,
and thoroughly edit the "Keys to Soil Taxonomy" during the

next two years. If we acconplish this the 1991 printing
(fifth edition) of the "“Keysto Soil Taxonony" wll be
properly edited. | do not see a need to edit all of 8Seil

Taxonomy until we are ready to republish it.
CONCLUSI ONS

There does not appear to be a need for a separate set of
conventions that apply only to Soil Taxonony and that are
separate from Soil Taxonony. Most of the problenms that | am
aware of are the result of anbiguous statenents and
interpreting what "less than" and "nore than" neans. Sone
anbi guous statenents can be corrected by an editor; others,
if we could wite a convention for applying what we think

t he statenentnmeans, we would have enough know edge that we
could rewite the statement so it would nmake sense. I

beli eve some words or phrases such as "dominant' or “the
maj or part of"™ were meant to be anbi guous because the
significance of an exact limt was unknown or difficult to
nmeasur e. If standard conventions for rounding are used then
there would not be a problemin interpreting the meaning of
"less than" and "more than."
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NATI ONAL COOPERATI VE SO L SURVEY CONFERENCE
LI NCOLN, NEBRASKA
JULY 24-28, 1989

BUREAU OF LAND NMANAGEMENT REPORT

Colin W. Vvoigt
1. NUMBER OF ACRES SURVEYED FY 89

ALASKA: 0

ARl ZONA: 514, 000 ORDER 3
CALI FORNI A: 137, 500 ORDER 3
COLORADO: 100, 000 ORDER 3
| DAHO! 381, 000 ORDER 3
MONTANA: 50, 000 ORDER 3
NEVADA: 1,596,000 ORDER 3
NEW MEXI CO. 257,000 ORDER 3
OREGON: 235, 000 ORDER 3
UTAH: 230, 000 ORDER 3
WYOM NG 195, 000 ORDER 3
EASTERN STATES: 0

1. NUMBER OF ACRES TO BE SURVEYED FY 90

ALASKA: 0

ARl ZONA: 657, 700 ORDER 3
CALI FORNI A: 185, 000 ORDER 3
COLORADO: 115, 000 ORDER 3
| DAHO, 381, 000 ORDER 3
MONTANA: 35, 000 ORDER 3
NEVADA: 1,800,000 ORDER 3
NEW MEXI CO; 350, 000 ORDER 3
OREGON: 300, 000 ORDER 3
UTAH: 200, 000 ORDER 3
WYOM NG 195, 000 ORDER 3
EASTERN STATES: 0

[, SPECI FI CS FOR THE FUTURE:

1. WOM NG MONTANA, | DAHO AND UTAH FI ELD OFFI CES
HAVE ALL BEEN COCRDI NATI NG WTH SCS STATE OFFI CES
TO INSURE THE SUCCESS OF THE | SCOM VI TOUR TH S
AUGUST.

2. NEW MEXI CO NEVADA, COLORADO, AND WYOM NG HAVE AND
WLL CONTINUE TO SUPPORT MAJOR DATA AUTQOVATI ON
I NI TI TAVES FOCUSI NG ON DI TI ZI NG SO L NAPS,
| NTERPRETATI ON DI SPLAY AND DATA NANI PULATI ON.

3. A MAJOR EFFORT WLL BE MADE IN ALL BLM OFFICES TO
ENHANCE OUR COOPERATI VE EFFORTS WTH REGARD TO NCSS
ACTIVITIES AND RESPONSI Bl LI TI ES.

) 4q
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SO L SURVEY ACTIMITIES IN MEXI QO
Lewis A Daniels, secs Soil Scientist, Cuernavaca, MexXico

Agencies and institutions that conduct soil survevs

Soi | surveys in Mexico are conducted by the foll ow ng
agencies and institutions: Secretariat’ of Programmng and
Budget (SPP), National Institute of Statistics and
Geography (INEQ@); Secretariat of Agriculture and Water
Resourceés (SARH); universities and private conpanies.

S0i |l survevs | n INEGI

INEG has the responsibility for a nationw de geographic
inventory; a small scale soil survey is part of this
inventory. Al of Mxico has been napped at a scale of
1:250,000 usi ng the FAO UNESCO Legend and portions of the
country have been mapped at a scale of 1:50,000 using the
sane legend. The published soil surveys include colored
maps with interpretations for potential” use for agriculture,
grazing and forestry.

Soi|l survevs in SARH

The sarH soil surveys are mainly project oriented. Mst of
these surveys have been in the realm of feasibility studies
for irrigation projects. The scale is mainly 1:26,000

al though the detail and map unit design is generally
insuffrcient for on-farm conservation El anning. The soils
are classified according to the FAO UNESCO Legend.

Mexi co has no functional system of soil correlation,
however, a conputer program has been devel oped for pedon
input and automatic classification in Soil Thxonony.  This
program is not operational at this tine.

The soil survey program in sarH is housed in the newy
created National Water Commssion (CNA). The soil survey
organi zation is as follows:

National Office

-Est abl i shes Pplicy and procedures
-Provides quality control

Regional Ofices

-Perform soil surveys

150
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-Provide technical support to the states
-Provide quality control

State Ofices
-Perform soil surveys

There are no area or field offices.

SCS participation

The Soil Conservation Service participation in Mexico is
through the Wrld Bank financed Program for Integrated Rural
Devel opnent in the Humd Tropics (P RITH. This program
is housed in the Mxican Institute of Wter Technol ogy

(I MrA) and operates in 8 project areas.

The SCS soil scientist provides |eadership for a soils
program in |MIA, trains soil scientists in the CNA and

devel ops technical guidelines. A Soil Survey Manual and the
SO ISs secrt]lon of a Technical Quide have been devel oped, both
in Spanish.

IS
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A DECADE OF | NTERNATI ONAL TECHNICAL ASSI STANCE

WHERE DO WE GO0 FROM HERR

Hari Eswaran.

(Program Leader, Soil Managenent Support Services

Soi |l Conservation Service, USDA)

Paper presented at the National Wrk Planning Conference

of the Soil Conservation Service, USDA,

July 24 to 28, 1989, Lincoln, NE
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SUMMARY

The paper deals essentially with SMSS's thrust in the areas
of land resource inventorying, nonitoring 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.

Assunptions;

1. Countries are at different stages of devel opment and
hence have different needs and aspirations.

2. AID has a mmjor interest in areas of resource
conservati on, sustainable agriculture and biologica
diversity.

3. SCS is a world leader in subject area and SCS
standards, nethodology and quality control nechanisns
are de facto international standards.

4. sMSs 'has established reputation and confidence in
devel oping countries and services are in demand, both
by LDC institutions and USAID M ssions.

P a S t

1. Provide on request, services to Mssions and LDC
institutions.

2. Cat al yze activities in 1LDCs ofr regions in
col |l aboration wth other donors or institutions,
t hereby devel oping |inkages and ensuring continuity of

activities.

3. Provide a nechanism for LDC scientists to interact
with US counterparts: provide an opportunity for ILDC
scientists to contribute to developnents in subject
ar ea.

4, Train trainers and junior staff in LDCs in
nmet hodol ogy and interpretation of data.

5. Create awareness anong decision makers and assist in
probl em identification or solving.

6. Collaborate with IARCs in the areas of optim zing
utilization of resources.

/s 3
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o

1. The services provided hitherto are still needed by
many countries and institutions, though in sone, the
approach and contents nmay be nore refined.

2. Countries such as India, Pakistan, Thailand,
Phili ppi nes, Zi nbabwe, Costa R ca, 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 technol ogy, such
as:

devel opnent of data bases

devel opnent of data base nanagenent systens
devel opment of Geographic Infornmation” Systens
application of renote sensing techniques in
monitoring and evaluation of l|and resources

In each of the above, information flow and training are
| mportant  components.

3. band evaluation and methodol ogy for discrimnatory
use of land. Needs include training in many countries
and technical workshops for exchange of information,
and to inprove current systens particularly methods of
presentation.

4 Itenms 2 and 3, require quality data. As major
limtation in LDCs iS equipnent to generate data, new
cost-effective and reliable methods. need to be

devel oped and personnel trained to apply them

5. Soils data base is the basic driver for all the
crop-weat her simulation models and with countries
moving into this technol ogy, two approaches are
necessary:

- a short term approach requires salvaging current
. information, developing statistical aﬁproaches to
- derive mssing data and applying this data to

drive the nodels: _ _ _

- a longer term approach is to assist countries

through training and other neans to begin to

generate quality data of land resources.

6. Recent international efforts on Gdobal Cimte
Change require long term nonitoring of natural
resources; nethodology needs to be developed and
countries assisted in applying the techniques.

7. Item6 is also related to the subject of soi
degradation. Though a degraded soil can be identified
rates of degradation and potentials for restoration

—
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cannot be estimated and require lon term and
systematic nonitoring. Methodology nust be devel oped
and personnel trained. Degradation is one conponent of
sustainability  but currently, its relation to
productivity is not well defined for many ecosystens.

8. The soil conponent in sustainable agriculture has
not received the attention it deserves. The concept of
Major Land Resource Areas (MLRAs) 'is tied to
sustai nable agriculture and M.RA maps of countries are
needed to target sustainable agriculture develo?nent
programs. Ibcs need training to apply these concepts.
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A DECADE OF INTERNATIONAL TECHNICAL ASSISTANCE

WHERE DO \\E G0 FROM HERE?®

Hari Eswar an

(Program | eader, Soil Managenent Support Services
Soil Conservation Service, USDA)

Bl STORI CAL

The international community of soil scientists has always
| ooked to the Soil Conservation Service (SCS?_of USDA f or
concept s, definitions, standards and qualit control
met hods. 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 Taxonony is used by nore 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 contlnuouséé
published. The basic reason for this confidence in S
met hods and approaches, apart fromthe 8uallty, is the
institutional backstopping that is guaranteed by the system
SCS has been dynam ¢ and has nade changes in its standards
and approaches and has made it evident that though -it is a
national program it is receptive and invites internationa
inputs in its efforts to inprove the quality of soil surveys
and the utilization of soil survey infornmation

A basic constraint of SCS has been its inability to nmaintain
a dialogue with the international comunity and to interact
on a nore systematic basis. This becane very evident when
Soil  Taxonony was published in 1975 “and gathered
I nternational acceptance and the international comunity
| ooked for a mechanism for assistance in using the system
and also to contribute to enhance the system Dr. Gy D.

Smth had obtained sone fundln? from the Agenc for
International Developnment (AID) to travel and interact wth
international soil scientists during the devel opment phases
of Soil Taxonony and appreciating the value of  this
col l aboration and his desire to internationalize Soil

Taxononmy, worked very hard to formalize this. M. WIlliam
Johnson;  then Deputy” Chief of SCS, supported the idea and
initiated discussions wth AlD. he concept of an

1 Paper presented at the National Wrk Planning Conference
of t?88§bll Conservation Service at Lincoln, NE July 24 to
28, :
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international project to assist developing countries in the
areas of soil survey and classification was welconed by Dr.
Tej GIlI of the Ofice of Agriculture of AID as it matched
with their strategy oftechnical assistance and was a
logical follow up to their then existing projects on 'Soil
Resource Eval uation’ with Cornell University and the
'Benchmark Soils Project' of the Universities of Hawaii and
Puerto Rico. At the International Congress of Soil Science

at Ednonton in 1976, Bill Johnson, organized a neeting to
solicit opinions from the international conmmunity for such a
project. In the sane year, Dr. Jack McClleland, National
Leader of Soil Taxonony, created the first international
commttee on Afisols and Utisols of the tropics. This
committee was led by Dr. Frank Moornmann, then at the
International Institute of Tropical Agriculture, N geria:

the commttee was later called the International Conmmttee
on Soils wth Low Activity Clays (| COMLAC) and was the
forerunner often other ICOMs. Dr. Fred Beinroth of the
University of Puerto R co approached AID for funds to

organize a workshop on soil «classification and the First
International Soil Classification W rkshop was held in
Brazil in June 1977 for |ICOMLAC. Although @y Snmth 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 nonentum 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 neeting on 'Soil related constraints to good
production in the tropics' at IRRI in 1979, 'Dr. Sw ndal e” of
ICRISAT (who was the originator .of the Benchmark Soils
Project) made a strong plea. Dr. Swindale elaborated on an
earlier pr oposaf 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 Semi nar on Tropical
Soils, IITA, Ibadan, N geria. (mneo).

3 Swi ndal e, L. D. 1980. Toward an internationally
coor di nat ed program  for research on soi | factors
constraining food production in the tropics. Publ. in
"Priorities for alleviating soil-related constraints to food
production in the tropics'. Ilrri, Philippines, 5-22.

4 Swindale, L. D. 1978. A soil research network through
tropical soil famlies. Pages 201-218, in. L. D. Swi ndale,

ed. Soil-resources data for agricultural devel opment. Hawai i

Agric. Experinment Station, Honolulu, Hawaii.
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Research and Managenent (I1BSRAM now headquartered at
Bangkok, . Thailand, “but also established the need for an
International project here in the U s. The Soil Minagenment
Support Services (smmf? was created on Cctober 1979 by Al D
apd SCS was charged with inplementing it, with QCD managi ng
it.

Dr. Richard Guthrie, now Director oflnternational Affairs
at Auburn University, Al abama, was the interim Drector
until | came on board in Novenber 1980 (from April to
Novenber, | was a consultant).

A DECADE OF sumss

The achi evenments and sonme unacconplished aspirations are
summarized in the latest Progress Report of SMSS. Sone of
the acconplishnments are tabulated in Appendix |I. One of the
criticisms we have received is our overenphasis on Soi
Taxonony. Qur response has been

1. swmsswas created to assist countries in using Soi
Taxonong; . . _ _ _

2. W Delieve that Soil Taxonony is the rallying point
and the unifying factor in all our activities;

3. Though we have highlighted Soil Taxonony, we have
al so enphasi zed all aspects of soil survey includin
the use of soil survey information for soil managenen
and agrotechnol ogy transfer

Basically we see SMSS as:

1. a vehicle for providing assistance in the areas of
soi | surveY and classification -- today this is nore
I mportant than before as there are few other entities
involved in this task; _ _

2. a part of the international section of SCS whereby
Lbcs are informed of scs's qualities and standards;

3. a mechanism for bringing foreign technol ogy and
information to SCS, _ _
4, enhancing the spirit of the National Cooperative
Soi | Survey (NCSE) and contributing to its

I nternational role.

A STRATEGY FOR ASBIBTANCE | N THE NEXT DECADE

During the decade of SMSS, many countries have undergone
changes. Soil survey organi zations 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 conmputer technology and are
noving into the wuses of data bases and geographic
i nformation systenms (@S). However, there are still many
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countries that do not have the institutional franmework for
soil surveys or still need the kinds of assistance we have
provided in the past. Consequently, though | wll be
focusing on sone new areas of assistance, it nust be
remembered t hat our past activities are still relevant to
sone countries and MuUst be continued.

W also have to consider another facet of international

t echni cal assistance which is dictated by donor
requirenents. This includes the areas of sustainable
agricul ture, resource conservation, and bi ol ogi cal

diversity. Unfortunately, sone donors adopt a blanket polic
for all "countries even though the pressing needs of some o
the countries are nore inmmediate concernsdealing with food
and fiber production.

The followng are areas for enphasis or renewed thrust in
the next decade of swmss:

1. Systems apbroach to research and development

As indicated earlier, there are many countries such as
India, Pakistan, Thailand, Z nbabwe, Jordan, which have not
only nmade considerable progress in soil surveys and
utilization of soil survey i1nformation but have or are
devel oping the capability to nove into the area of applying
modern technology to natural resource productivity probléns.
Their needs are now in the areas of data bases,  nore
accurate nonitoring of properties atgeo-referenced sites,
syst ens apRroach to problem solving, and better and nore
refined nethods of analysis of data. SCS and USDA in general
has this expertise and the role of SMSS would be to help
transfer sone of these to countries who desire them

2. Soil Taxonony

Currently Soil Taxonony is being used by about 45 countries
as the 'national system or as an adjunct system Most
articles on soils carry the Soil Taxono% classification and
the International Soil~ O assification rkshops, Training
and Soil correlation neetings have all contributed to this
enhanced use, as a result of which, Soil Taxonony has beconme
the de factointernational soil classification system  The
work of the International Conmttees are finishing or have
finished and many changes have been made to Soil Taxonony.

In terns of |ess devel oped countries (LDC) needs, the
followng strategy will be adopted:

- training in Soil Taxonony in sone countries;

- informng others of the major changes that has taken
lace in ST and this to Dbe done through
nternational Soil Correlation Meetings:

-
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- training in the wuse of ST for soil survey
interpretations.

3silosurvev and soil characteri zation

The scientists in Lbcs who col |l aborated with us during the
| ast decade now occuEy senior positions or will soon occhy
such positions and this effectively takes them out of field
operations. The new generation of scientists are frequently
trained within thecountry and have had little or no
exposure or opportunity to interact with his foreign peers.
As many universities in LDCs are poorly staffed and
equi pped, the quality of this new generation is not very
Inpressive. Due to foreign exchange probl ens, soil survey
| aboratories are still in a poor shape and back-stoppi ng
services for soil surveys are poor or non-existent.

Trai ning and assistance in the whole field of soil survey
remai ns necessary in many countries. Asindicated earlier,
sonme countries have graduated and these countries could use
assi stance in nore advanced approaches or technol ogi es such
as GS, Soil Information Systens and data bases in general.

Now that swvss has a better appreciation of the country
situation and needs, and has good contact in each of the
countries, it wll attenpt to develop country specific
prograns for a few countries interested in collaborating in
such assi stance.

4. Soil management

The basic focus wll be on the use of soil survey
i nf ornati on for soi | managenent . There are man

institutions, particularly the International Agricultura

Research_ Centers (IARCs) who are involved in devel oping
technology in the areas of farmng systens. The nechani sm
for the transfer is still a problem and there are instances
wher e ?ood t echnol ogi es have failed in a new area because of

| ack of appreciation of the resources. W believe we have a
role to play by maintaining contact with the Iarcs and ot her
national and regional institutions and collaborating with
themin the task of matching farmng systens to soils. The
| nternational Soil Managenment Wrkshops are designed for
this purpose and will be conti nued.

Simul ation nodels for crops is nowin vogue and a soils data
base is one of the drivers of such nodels. Simulation nodels
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 nodels. Al though | BSNAT
and ot hers have touched on the problem we still have to
address it seriously, both wthin SCS and also in SMSS. This

/& o
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will be a newerain utilization of soil survey infornmation
and we have an opportunity and a duty to play a lead role.

5. Sustainable agriculture

The concept is one of increasing or maintaining productivity
of the land while conserving it Dby reducing degradation. The
current approaches relate largely to designing farmng
systens appropriate for sustainable agriculture. have a
role to play here and sone of the areas include:

1. matching farmng systenms to soil qualities; _

2. elaborating on soil degradation in terms of Soi

Taxonony units: _

3. getting the nessage across that targeting
sustal nabl e agriculture activities requires reliable
soi | surveys.

W need SCS assistance in refining the concept of Myjor Land
Resource Areas (MLRAs) SO that we can _extend the MLRA
concept to district or province |evel.

6. Training

Training is an integral part of swss. Qur current trai ni\r}\g
has been in the use and application of Soil Taxonony.
have had a few training courses on soil survey nethodol ogy.
There is still a need for such training.

The scope of the training courses will be increased to
i nclude soil managenment. W have conducted a few of these in
‘col [ aboration with 1BSRAM but we need to increase these and
specifically in collaboration wth the IARcs or other S&T
projects. A'project |ike TROPSOILS does not have the mandate
.to conduct training courses and sMss could join forces to
conduct them on their behalf.

7. International Linkages
We have linkages with practically all the international
organi zations ~dealing wth soils.' This is nutually

beneficial and we have benefitted considerably.

Two activities, not directly of SMSS but in which SCS is
involved, are the Wrld Soils and Terrain (SOTER) D|Gg|tal
Dat abase at a scale of 1: 1 mllion, and the {d obal
Assessnent of Soil Degradation (cLasop). Both the projects
are coordinated by the International Soil Reference and
| nf ormati on Center fISCRIC) with funding fromthe United
Nati ons Environmental Program Under the GLasop effort, M.
B. Smallwood is using the mmra map of the US to develop a
soil degradation map. For the SOTER activity, a pilot area
was selected in Mntana in the US and Al bertal/ Sasket chewan
in Canada. M. D. Yost is handling the Mntana eval uation

!
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using a manual developed by ISRIC and its collaborators. The
imediate purpose is to test the mnmanual and based on the
experience gained, inprove the manual for international use.

W have also collaborated with FAO in developing their
legend for the Soil Map of the Wrld, with ISRIC on its
Inter-laboratory cross-checks, and with ISsS in devel oping
an international reference base. Wenever feasable, we get
SCS scientists to participate in these activities.

W have not succeeded in getting as many of SCS scientists
to international neetings as we wuld like to. I have
requested scs for a special fund so that we can have a
coordi nated program My personal goal is to get sone of the
field personnel to attend the international neetings and
give them the exposure which would be very beneficial.

8. Information dissemination
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 attenpted to provide this in
a small way, through the proceedings of all the neetings we
conduct, through the' newsletter published in collaboration
with I BSNAT and through the Techni cal Mbonographs.

I would like to recomrend the publication of a NCSS
newsl etter 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.

CONCLUDI NO REMARKS

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 nean tine, O CD which handles our
finances, has increased its overheads to 33% W have been
obtai ning annual extensions which makes it inpossible to
plan for nore than a year at a tine. As a result, we have
to curtail nost of our activities.

As a result of this tenporary setback, we have |ost sone of
our nonentum However, we are hoping that AIDwIl restore
our funding level and that in the near future we wll back
on track again.

] & 2
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Activity 1980 1981 1982 1983 1984 1985 1986 1987 1988 1889
1. Tech. Assistance
Per sons 20 29 35 42 33 37 41 46 25 16
Per son/ days 280 444 538 507 396 394 725 443 187 224
2. Training Foruns
Nunber of Foruns 1 1 1 3 3 4 2 3 2
No. Participants 40 56 55 170 152 271 114 184 160
No. Countries 11 11 8 36 40 35 22 15 4
3. Soil Cdass. Wrkshops
Nunber Wbr kshops i 1 2 1 1
No. Participants 41 40 122 65 75
No. Countries .22 22 40 11 18
4. Int. Correlation Meetings
Nunber neeti ngs 1 3 1 1
No. Participants 45 150 75 80
No. countries 4 46 18 20
5. Int. Managenent Workshops
Nunber wor kshops 1 1 1 1 4
No. Participants 55 60 45 35 255
No. Countries 20 5 18 12 34
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6. Publications

Techni cal Mnographs - 1 4 12

Benchmark soils

News| et t er 1 3 3 3

Brochure 1 1 1

Bi bl i ogr aphy 1

Forum Proceedi ng 1 1 1

Cl ass. W'kshop Proc. 1 1

ISCOM Proceedi ngs

CLAMATROPS Proc.

Annual Reports 1 1 1 1
7. World Benchmark Soils Project

No. Countries 1 6 16 18 7

No. Pedons 3 42 135 123 120

No. Sanpl es 15 221 816 651 731

8. Audio Visual products 2
9. Conputer software
10.Countries visited 12 16 22 24 28

RPW=N

55
429

21

N —

8
101
629

20

T

23
167

18

[EEE NN

37
94

[EEN O)

[EENTEENY \C I

21
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SOIL RESOURCE INVENTORY PROGRAM
USDA FOREST SERVICE
July 24,1989

PETER E.AVERS

I1t's good te be here at the Work Planning Conference again. The Forest Service
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 nonitoring, developing soil and water conservation
practices, management services, Soil resource inprovenent, resource

coordi nation, and planning make up the remai nder

Over the |ast several years, National Forests have conpleted soil resource
inventories at a rate of 5 te 6 nillion acres annually. Over half of this
acreage is order 3 and 4 inventories needed for general capability
determinations and |and managerment planning. The remainder is detailed order 2
that not only serves |and managenent planning efforts but also provides data
for project planning to inplenent forest plans. This work is nostly done at
scal es of1:12000 to 1:15840, but 1:24000 i s al so used. About 80 percent of
this annual acreage ofsoil inventory werk is acconplished as part of the NCSS
under individual soil survey area Memoranda of Understandi ng (MOU).

Areas where We are not involved in NCSS fall into two categories:

1. large survey areas where nanagers wview cooperation as nonbenefi ci al
This is troubl esone and takes on many forms, but is primarily caused by a |ack
of meani ngf ul conmuni cati on

2. The other acreage is scattered tracts of order 2, not in a progressive
survey, usually done in areas previously published at a nore generalized
level . W& need to workout ways to include this werk in the national soils
database. Ithinkin both cases part of the answer is drawing up appropriately
devel oped MOU's and work plans.

About 8 USDA soil survey reports were published |ast year that included
National Forest land. wmoeare in the pipeline. Double that amunt of
i n-service soil managenent reports ware printed.

Nationally, we have well ovwer100 USDA series soil survey reports published

t hat wereconpl eted over the past 3 decades. That number may sound inpressive,
but we have dozens of survey areas with mapping conplete on over 50 mllion
acres that are in the <process' Of being published. For a variety of reasons
most ofthese will be printed internally, even though they are NCSS soi

surveys with final correlation of the soils by Soil Conservation Service (SCS)

', e LS
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Last Decenber, Forest Service (F8) and Soil Conservation Service (SC§) held a 1
day coordination neeting here in Lincoln, Nebraska, and we di scussed nutual
concernsint he soil survey program A major area Of concern had been Forest
service decision not to publish sone national forest soil inventories but still
achieve final soil correlation through SCS.

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, |ike other resource data
in Forest Service, is nore and nore being handled electronically for a broad
spectrum of applications. Printed reports of technical data have limted
use. This is not to say they have no value. They do, but the cost is being
critically evaluated in relation to their useful ness to managenent.

Consequent |y, publication of National Forest soil resource inventories as
standard USDA soil surveys will be a regional option worked out with concerned
state SCS of fices and evaluated for each survey area. The maps, descriptions,
correlations, interpretations, etc.. wll meet national standards regardl ess of
publication plans and be available to the public and all State, local, and
Federal agencies. In sone cases there will be an in-service soil nanagenent
report with or without standard USDA publication.

| think nost of us feel confortable with this direction considering the fast
changing climate of information managenent.

A question that often cones up about soil inventories is. "vi.1ll we ever get
this job done?"

At one time, | thought that we would conplete the soil inventory and it would
be done. Currently, | do not see an end. We see it as a continuous process of
updating, refining, or conducting nore detailed inventories to neet managenent
needs. Cur long-termplans reflect this view Plans well into the next
Century continue soil inventory at the 4 to S mllion acre rate. Incidently.
about 70 percent of soil resource inventory is being done by contract or
interagency agreement.

Li ke you, Forest Service has learned a |ot about making and using soil
inventories over the last 3 decades. We need to find better ways to share this
col l ective understanding to inprove our effectiveness and prevent duplication
of past errors. This conference aids that process with a free exchange of

i deas.

If there is one mgjor thing Forest Service has |earned, but that still gives us
trouble inplenmenting, is that the people whe are going to use the inventory
must have a say in how the inventory is to be designed. Wthout this, use and
acceptance i S an uphill battle, regardless of product quality. This is a
serious problemsince the use of soils information in managenment planning and
environmental analysis is critical to Forest Service prograns.
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The reason | nention this is that it is not just s Forest Service problem our
surveys sre cooperative surveys in the NCSS and we (collectively thst is SCS,
BLM, experinent stations, and Forest Service) nust develop useful products. W
can not do it talking amongst ourselves. Theusersnust be involved in design
orthe survey should be postponed until meaningful input ecan be gained.

Two Wweeks ago, | was on a national forest that recently conpleted their
cooperative standard soil survey ata cost of well over $1 nillion and they
indicated it is a good soil survey but that it has limted value to Forest
Service nanagenment. | think the reason they feel that way, after discussing it
with them is that the managers were not involved in nmap unit design and
setting objectives and they have not had adequate orientation on use. W can
do better than this and we must. Just getting the users and managers to sign
the MOU i s not enough

As nost of you know. mep unit design in sone regions is oriented toward the
ecosystem by using properties of vegetation, geology, climte, and landform as
wel |l as soil, as criteria to establish nmap units. | would like to discuss this
concept somewhat in depth today snd try to relate to you our goals and where we
are in devel oping the concept and in preparing national direction

Wiere appropriate, we sre attenpting to integrate soil inventory with
vegetation classification and inventory. Qur 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 pl aces nore enphasis on vegetation than land systems. The conduct of
the inventory and design of the map units is somewhat simlar to the soi

survey process, but depending on objectives, equal weight may be given to
potential natural vegetation (ENV), |andform climate. geol ogy, and soil
properties. Central to this concept is the Ecol ogical Type which is a category
orlland havi ng s uni que conbi nation of PNV. soil, geology, landform and
climte.

These Ecol ogi cal Types sre the taxonomic units, if you will, that can be used
to name and characterize the map units. The classification of Ecological Types
end design of ecological map units requires an interdisciplinary team of plant
ecol ogi sts, soil scientists, andgeologists. Some regions are conducting
ecosystem oriented inventories, but they use different termnology than I'm
using today. However, the basic concepts sre simlar. The reason we are
movi ng towards these inventories is to not only reduce dual efforts on the same
pi ece of ground, but to delineate map units that can be better interpreted for
a wide range of uses to neet management needs. W believe that site index
ratings, capability determ nations, and other vegetation oriented
interpretations are nore useful on ecological map units than on standard soi

map units. Also, other new interpretations, like for biological diversity, can
be made. This has great appeal to our O snsgers
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Ecologialinventories ce’ meet t he standards of soil inventory as long as the
SOi | taxonomic units and their spatial distribution are identified for the map
units. However, probl ens arise during soil correlation in namng units andin
map unit descriptions. We find that, with a little effort, these problens can
be resolved. Both inventories are simlar in that we actually map |andscapes
and then characterize the map units for the soil conponents. For conparison,

it could be said that soil is the maj or conponent used in designing units in a
goll survey. whereas SOil is only one of four |andscape components eval uated in
designing ecological units. | hasten to addthatthe two inventories, in some
cases, My not be all that different. Since good soil surveys use sonme of
these other conponents, particularly land form in map unit design. However.
descriptions and interpretations may be lacking for the other conponents in the
soi | survey even though they were used in map unit design.

These inventories are interchangeably referred to as soil inventories by soi
scientists since they meet FS and NCSS soil inventory requirements. In
addition, however, they can neet requirenents for other conponent inventories
and al sO serve as ecosystem inventories, Wat the inventory acconplishes
depends largely on the objectives astablished by users and managers at the
out set .

Ecol ogi cal unit inventories have baen nost successful wherersresearch
stations and universities are elosely associated with classification systens
for Ecol ogi cal Types and where they are involved in the conduct of the
inventory. Ve currently have a national task force working on procedures and
devel opi ng handbook direction.

| vould lika to nention a few examples of other Forest Service activities
related to soil inventory:

1. W have a fewregions working on quality control guidelines for
conducting soil resource inventories. Most noteworthy is the Southern Region
and many of you are familiar with the devel opnent and testing of those
guidelines over the last 5 years. They are planning a presentation Or two on
thesg guidelines at the annual Soil Science Society of Anerica meeting this
Cct ober.

2. Several regions are in the advanced stages of inplenenting soil quality
standards. Thase are directly related to the soil inventory and soil map
units. Werecentlyinitiated, in cooperation with our research stations, a
national study on long-termsoil productivity to establish and validate soi
qual ity standards.

3. Concerning the water quality issue, our soil inventory interpretations
are considered very inportant for devel oping soil and water conservation
practices. These practices generally far exceed State requirenents for best
management practi ces.

1618
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4., We recently had a national task force to identify and define the most
commonly shared s¢il data elements to be used in the information system for our
Geographical Information System (GIS). We recently purchased ORACLE, a
software package that provides a framework for handling all kinds of data.
including databasés for GIs. Thisis being implemented nationwide and will
allow us to exchange data more freely than if we were tied to just Data General
software, 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,FS,SCS, and State agencies) in
California developed an excellent erosion hazard rating system. It is in trial
now. | 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 my remarks and | 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 a .soil
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
recoghized 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.

e l2

/70
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The multi-agency process, while at times slow, had some very positive
spin-offs. 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. | 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 features 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

o

‘Multi-agency processes take time and patience but result in
superior and more acceptable products.

[ 7]
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Report on Soil Characterization Standards -
_ Ellis G knox, 26 July 1989
National Cooperative Soil Survey Conference
Li ncol n, Nebraska

This report gives a summary of the results of the 1987 task
force and describes work of the National Soil
Characterization Data Base Conmittee.

|. 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 bel ow.

Responses to the questionnaire show strong support for a set
of standard |aboratory procedures for soil characterization,
based on some conbination of SSIR 1 and Monograph 9, to be
followed rigorously by cooperating |aboratories, with a

protocol for validating equival ency anong | aboratories.

They also show broad support for seeking AsTM acceptance of
procedures without binding the NCSS to AsTM net hods.

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 docunentation of
met hods; i ncl UdII\T(% ests of equivalency anmong methods, by
the NCSS, in a S manual with periodic supplenents.

II.  National Soil Characterization Data Base Commttee

The National Soil Characterization Data Base (NSCDB)
Commttee, established by action of the four Agricultural
Experiment Station regional soil survey conmtiees and the
SCS Soil Survey Division net 25-29 July 1988. AES members
were Wl liam Al lardi ce, Edward Ci ol kosz, Thomas Fenton, and
Wayne Hudnall. SCS menber6 were David Anderson, Benny
Brasher, Ellis Knox, and Billy \Wgner. The conmmttee
undertook to guide and oversee the creation and nanagenent
of a NSCDB, to make arrangenents with source |aboratories,
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 developnent, testing, inplenentation,
managenent, and mai ntenance.

] 7 2
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3. Establish operating procedures for the use and
managenent of the NSCDB. .

4. Establish and nmaintain the |list of data elenents.

5. For all data elenents, establish standard definitions,
length and type of data entry, data validation
criteria, and nam ng conventions.

6. Establish and maintain the list of acceptable and

standard anal ytical methods and quality-control

procedures. 'Pronote devel opnment and testing of new
met hods and quality control procedures. Investigate
the issue of ASTM recognition.

Dissemnate information about the NSCDB to the NCSS.

Establish nechanisns for marketing and distribution of

the data to the NCSS and the public.

Subcomm ttees on Inventory of AES Data, Methods and
Procedures, System Development, AsTMorAlternative
Recognition, Information, and Prototype Data were namned.

oo

More detailed information about the July 1988 neeting of the
NSCDB Committee is available.

The analysis and design work of the conmttee has been used
by the NSSL and Data Bases staffs and a contractor for
further devel opnent using the STRADIS nethod for analysis
and design of data-base systens. Draft materials, subject
to NSCOB Commttee approval, include data flow diagram
entity-relationship nodel, objectives and constraints, and
| ogi cal nodels of the current and p'r\lggosed systems. All
data elenents currently used by the L have been defi ned.
A complete list of methods used by the various SCS

| aboratories has been conpiled. thods currently used by
the NSSL have been described in detail. Exanples of these
met hods descriptions are available. Benny Brasher and Dave
Ander son have been working with the contractor to design an
exchange format. Another contractor wll be used to

conpl ete devel opment of the exchange format.

Pedon descriptions will be part of the NSCDB. Wen the
Pedon Description Program (PDP) software becomes fully
operational, we expect that a laboratory version wll " be
incorporated into the NSCDB.

)73
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EXAMPLES OF HIERARCHICALCLASSIFICATIONS OF LANDFORMS USING GENERAL AND MORPHOGENETIC TERMS
F.F.Paterson, University of Nevada=Rano
Dratt version, July, 1989

National Cooperative Soil Survey Conference
Lincoin, Nebraska

EXAMPLE OF A MORPHOGENET IC LANDFORM=HIERARCHY FOR THE BASIN & RANGE PROVINCE

Il 1 I\ v
Grand Great Ma jor component Landform
Landtorm Landtorm Landtorm Landtorm Element
_ | _
(LANDFORM ELEMENTS: Fl!rt'2
Channel

Hagdslopel
spur
Foatslope
Toesicpe )
BOLSON &
SEM'-BOLSON PR s LX) R R
Piedmant Siope “oe “ae s
Mountain=va{ley Fan es Flat

Rock Pediment

Cresf!Summi?‘

Shoulder

Backslope™ (or
Noseslope, or
Sidesiope, or

Mtn.=-Va{tey-Fan Remnant C-S/S/B/F

Fiat

Rock=Padiment Remnant C-S/S/B/F

F'cudimon'r-J Flat
Pediment Remnant C-SISIBIF
Batiena C/ISIBIF
Alluvial Fan L Flat
Fan Collar Flat
Erosional Fan=-Remnant C-SISIEIF
Inset Fan Flat
Channel

174



192
1
Intermontane=Basin Landforms--Continued.
| It 11 v V
Grand Great Major Component tandtorm
Landform Landform Landform Landform Etemant
9
Fen Piedmont T Flat
Erosional Fan-Remnant C-S/S/B/F
Inset Fan Flat
Channet
Nonbiried Fan-Remnant Flat
Fan Apron Flat
Channe!
Fan Skirt Flat
Channel
Boison & Semi=Bolison
Floor - -
Alluvial Flat C. Flat
Basin-Floor Remnant C-S/S/B/F
Alluvial Plain F I a t
Lake Plain es Flat
Lake-Plain Terrace Flat/B
Sand Shest Flat
Dune Field
Dune
Parna Dune
Axial-Sfreaul
Floodp(ain 0 Fiat
Axiaft=Stream
Tarrace Flat
Beach Flat
Beach Plain ..
Ot tshore ecar c-s/a
Lagoon Flat
Floodplain Playa Flat
Playa Flat

! " _ _ .
After: Peterson, F_.F. 1981 Landtorms of the Basin & Range Province Defined for Soil Survey.
Neve Agr. Exp. Sta, Tech. Bui. 28.

2
#Fi{at® provides a LandformeElement=level term for those |evel to sloping, Smooth Surfaces of
constructional landforms such as lake plains, undissected tans, and floodplains to which the
msummit® term of the erosional-landform slope Sequence of summit~shoulder~backsliope«footsiope~

toes(ope does not apply.

3 Slightly-incised channels or splayed distributary-channels c&n be significant elements Of
landforms such as inset fans, fan skirts, and alluvial fans.
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4
A crest is narrow and fully rounded whereas & Summit is broad and may be ftiattish or rounded.

5 Noses (opes, sides{opes, and headsi{cpes are &l "backsiopes.” By providing choice betwesn these
terms, the need tor a Separate, sixth caregory of Slope Components is removeds

6 Spurs were calfed "partial ba{{enas"--an e soteric term-in Peterson {1981)s They are a small
mnoses {ope” attached to & (ongar backstope. Such landforms as erosional fan-piedmont remnants
can_ themsalves be strongly dissected, creating numerous spurs and a high proportion of
sides|ope area to crest or summit area.

7 _ . _
Geomorphologists now recognize that pediments, which originally were recognized as erosion
surfacas cut across bedrock, are cut across both alluvium and bedrock; some no™ apply the
term "pedimentn to the more common erosion surfaces cut across alluvium and distinguish tike

erosion surfaces cut in rock as "bedrock pediments”. This pew convention is followed here.

8 A commoniy-used synonym for "tan remnant® is "fan terrace."

9 More-or-less synonyms for ®fan piedmont® are coatescent-fan=piedmont, bajada, and, very
loosely, alluvial tan.

0 Only on semi=bofson floors. Alternative term for stream terrace is alluvial terrace.
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EXAMPLE OF A LANDFORM HIERARCHY FOR ALASKA

Adapted fromU«S«F«SeLandform |.D. Legend, 5/85,Alaska

Categorical ranking added; some units deletsd, or

only their (isted components shorn hera.

| | 111 Y V
Grand Great Ma jor Compcnent Landform
Landform Landtorm Landtorm Landtorm Etement
[MOUNTA [NS] ee “en
IGlaciatad Mountainsl - tas Y]
rugged afpine
topography (¥ Y] “e
Jjagged mountain summits eee
cotls

cirques

horns/arrets/nunataks

aipine

sidesiapes
(snow-avalanche slopes

rounded alpine
summits

inclusions1

rounded mountain=peaks

ice-scoured ridgetops
rounded mountain-ridgetops

snow L ice fields

nunataks
maraines
talus cones
subalpine
muntsin-slopes
snow=avalanche
s{opas

mass-wasting
s lopes

snow=avalanche tracks

ciosely=-dissected, deepiy=-incised

mountain slopes

cirque headwallis

summit
shoulder slope

summit
shoutder sfope
broad sadd les

[nbacksiops=intertiuves®|
v=notchas (fiuvas)

knobs

benches

1’17
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1
Afaskan Mountainous-Landforms-<Continued, 2.
) It 1 Iv v
Grand Great Ma jor Component Landform
Landform Landform Landtorm Landtorm Element
closely=~dissected, shallowly-incised
mountain slopes .. o
I"backs jopa=interfiuvesh) vee
V=notches (fiuves)
knobs
benches
widely=dissacted, smooth
mountain sfopes C C
["backstope~intertiuves”) esn
V=notches (fluves)
knobs
benches
broken mountain-slopes .. vee
summits
knobs
benchas
meuntainesiopa ravines . ‘e
backs |opes
wide{y=dissected footsiopes tee
coftuvial tootslopes sen
colluvial toasiopes o x
landslide-debris S{Op8% cee
talus stopes
lateral moraine e
closely (and shallowly-) dissected
tootsfopes & #!luvial tans tee
alfuviat footsiopes vee
alluvial fan
coalescent alluvial-fans C.
alluvial=cotiuvial footsiope eee
[HILLS} LR N J e s LN LXK ]
rolling-hill country ‘ee
summits
sides{opes
footsiopes
knobs
banchas

[targe hills]

closely=~dissected

hitislopes
widely-dissected,
smooth hilisicpes
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Afaskan Mountainous-Landforms=-=-Continued, 3.
11 ! v \
Grand Great Ma jor Component Landform
Landtorm Landform Landtorm Landform Element
|VALLEYS| (KX [ X T
[vatiey bottom (floor)] “es e sase
valley gorges/canyons tes see
floodplains sen sss
wander scars ses
oxbow [akes res
river [natural} fevees aes
braided channels Y
low stream-terraces s
[PLAINS) aes YY) ass
till plain sua sen
lake bed - sas
kettie & kame 7
topography “ae tee
[kafﬂe} YY)
[ kamel s
glacial [ground?]
moraing “ee ses
terminal moraine sen con
outwash plain “on cer
(ie#e, "outburst floodplains” of 1.D. Legend--youthful ¢cutwash plains)
coastal plains XX e X
marine terraces “ee wee
tSHORELINEI » » L LE N (L X ] ae
river deltas (LX) XY
estuaries Xy sen
intertidal mudflats ee
saltwater marshes Y
boaches 4 dunes
sand beaches XX
sand dunes XX
uplifted (inland)
baacheas e “ee
stabilized dunes s
spits - (T
tars A XX
parrier islands see

NOTE: These *"major landform® units Seem T00 heterogeneous, 00 dependent on diagnostic peat=
forming vegatation. Their otherwise traditional component landforms are listed above.
Gentiy Sloping Lowlands: cirque=basin bottoms, valley bottoms, till plains. and coastal
plains. Flat Lowlands: outwash plains, till plains, stabilized upper alluvial terraces,
facustrine basins, marine terraces.
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GLAC | O=~FLUV IAL LANDFORMS

Grand
Landform

Great
Landforn

Ma jor
Landtorm

ty

Component
Land torn

Landforn
Etemant

GLACIO=FLUV JAL LANDFORMS

(arosionat)

Till Plain

Outwash Plain

Lake Plain

Loass Plain

Roache Moutonae

Wava-Workad Boulder-Field

Cirque

Ground Morsine

Terminal. Moraine
Recessiona{ Moraine
Lateral Moraine

Qutwash Terrace

Valley Train

Dot‘ga Plain

Loess Hi | |

{ Ao

Cirque Headwal |
Cirque Floor

[ E N ]
Hill/Hillock
Swale
Drumlin
Kame

Kame Terrace

Es ker

Lake Plain Terrace

Crest
Backstope

Flat

Fiat

Pothole
Crast/Summit
Backstope
Footsfops
Fiat

Summit
Backslope
crest
Backsiope
Flat
Backsiope
Kettie
Crest/Summit
Backslope
Crest
Backslope
crest
Backsiope
crest
Backslope
Flat

Kettie

Flat

Kettle
Backsiope (scarp)
Flat

Kettle

Flat

Flat

Filat
Backsiope (scarp)
Flat
C-S/SIGIFIT
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A SPECULATIVE CLASSIFICATION OF SOME GENERAL LANDFORMS

| | i v v
Grand Great Ma jor Component Landform
Landform Landform Landform Landtorm Element

MOUNTAINS (variously > 300 m or > 1,000 ft. high)
Mountains

Mountain Summits ven e

Mountain Ridgetops cen ree

Mountain Sideslopes e "ue

Mountain Valleys e XX

Mountain Foothills “ee vee

Mauntain Footsfopes ‘e ves

Calderas Y Iy

Volcanic Cones aee e

Craters
Volcanic Fiows
Block Mountains
Folded Mountains
Dome Mountains

HILLS (variously < 300 m or € 1,000 tt« high)

PLATEAUS

Hills (& group, or large area of similar hills & valleys)

Hills/Ridges

Foothills
Buttes
Cinder Cones
Cuestas
Hogbacks
Mesas
Knobs/Knolls
Nunataks

Plateaus
Mesas
Tablelands
Dissected P{ateaus
High/Low Hills
va(leys/Canyons
Scablang

Hill Crests/
Summits

Hill Sidesiopes

Crast/Summit
Shoulder
Saddle

spur
Backsiope
Foots tope
Landslide
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Speculative Classification of Some General Landforms=-Continued, 2.

Grand
Landform

PLAINS

RIVER VALLEY

e

Great
Landform

Plains

Coastal Plains

Till Plains
Lake Plains
Lava Plains
Karst Plains

vaitley Floor

Ma jor
tLandtorm

Hills/Ridges/Va(ieys

Pod iments
Rock-Pedimants

Hills/Ridges/Valleys

Pediments
Rock=Ped iments
Pocos in

Floodplain

Valley-Border Surfaces

Blutf

stream Terrace
Strath Terrace
Structural Bench
Pediment

valley Sidesiope

Iy

Component
Landform

Sinkhole

Channa(

Meander

Braided Channel
Natyral Levae
Backswamp
Oxbow Lake

tandform
Elemant

(KX
[Ex}
see
nas
XX

enn
tae

[N
Flat
Flat
Channel
Point Bar
Knickpoint
Channel
Slough
Channel

Flat

Flat
Backslops
Flat
Backslope
Flat
Backsiope
Flat
Backsiopa
Backstiope
C-S/S/B/F

(scarp}

(scarp}

{scarp?

(scarp)
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Speculative Classification of Some General Landforms==Continued, 3.

M - - e - - - - _
Il [N IV Vv
Grand Great Major Component Landtorm
Landform Landtorm Landtorm Landform Element
SHOREL INE
Reef “ee (XX}
Beach Beach Beach e
Wave-cut Platform
Wave-built Terrace
Swash zone
Barm
Beach Ridge rew
Barrier Flat ver
Spit

Beach Terrace
Barrier Beach

Bar

Lagoon

Mud Flat/Tidal Flat
Foredune

Marina Terrace
Delta

Head (and
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Nati onal Cooperative Soil Survey Converence

July 24-28, 1989
Li ncol n, Nebraska
Northeast Agricultural Experinent Station Report
by
John C. Sencindiver
Vst Virginia Agricultural and Forestry Experiment Station

Mor gant own, W

This report will summarize activities in the follow ng areas:
A 1988 regional conference conmttees and task forces.

B. Activities of NEG 50, the northeast experinent station
coordination conmttee on soil survey, and

C.  Research prograns.

For further details of each of these topics | suggest that you refer
to the 1988 Proceedings of the Northeast Cooperative Soil Survey Conference
which was held at the University of Miine at O ono.

A, Committees and Task Forces of the 1988 Regi onal Conference.

Conmittee 1: The Inpact of the Food Security Act on the Soil Survey
Programin the Northeast; Chairman, WIliam Hatfield, SCS State Soi
Scientist, West Virginia.

Char ges:
1. To identify NCSS responsibilities for FsAaand how they affect the
soil survey program in the northeast.

2. To identify NCSS activities to be carried on in the northeast
after 1990 when mapping i s conpleted for FSA

Responses:

Charge 1 - FSA has affected the soil survey program both positively
and negatively, but nost of the affects have been positive. Positive
effects are the follow ng:

a. Has given that portion of soil science that deals with field
identification, characterization, and interpretation a "shot" of
ent husi asm

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 becone nore
efficient.

e. Broadening of experience for soil scientists on details.

f. Accelerated the mapping of cropland.

g. Increased funds.

On the negative side, sone previously started surveys have been
del ayed because soil scientists have been detailed to other areas. Al so,
sone reviews have been del ayed, 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 conpletion 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. Devel oping potential or similar methods of presenting soil survey
data
e. QS devel opment.

Conmittee 2: Soil-Water Contam nation; Chairman, Peter Venenan,
University of Massachusetts.

Char ges:

1. What are the soil properties that are inportant to the soil-water
rel ati onship, especially involving the addition of wastewater or
the rmovenment 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 nsHsufficient
for rating the interpretations?

3. ldentify new interpretations that may be needed.

a. Are-there interpretations that shoul d be devel oped for
wast ewat er di sposal that are not in the NSH?

b. If so which ones?

c. Wiat soil properties and ranges are needed for the
interpretations?

d.  Wat are the restrictive features?

4. 1S nore research needed to better understand the soil-water
relationship, especially relating to wastewater di'sposal and to
the novenent of organic conpounds in the soil environnent? If so,
in what areas and for what soil properties?

Y\
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Recommendations:
Based on the itens included in this report and the deliberations
during the neeting, the commttee recommends the follow ng:

1.

2,

To change the restrictive feature designation of "poor filter" to
"rapid percolation".

To use the "frozen soil" designation as the appropriate soi
property in the interpretation guide tables for waste managenent,
to indicate a permafrost condition.

To reevaluate the use of the limtation terms "slight, noderate,
and severe".

To more accurately define the l[imting features in the
interpretation tables.

To evaluate the potential of using soil-water state information in
sinple prediction nodel s assessing the potential |eachability of
pol | utants.

To devel op a conputer assisted procedure calculating the tenpora
variability in the soil-water state of major soil series in
several MLRAs in the northeastern region

To continue this committee to acconplish itens 5 and 6 of these
reconmendat i ons.

Commttee 3: T Factor; Chairman, Fred Glbert, SCS State Soil Scientist,

New YorKk.
Char
1.

2.
3.

es:
%valuate the guidelines for assigning the T factor to a soi
series in the National Soils Handbook (NSH).

I's the definition of renewable and nonrenewable soil in the NSH
sufficient? If not how can it be inproved?

Can observabl e soil properties be used as criteria to assign T

values to a series? If so, what properties?

Reconmmendat i ons:
1. The Quidelines 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 conmttee's recommendation that a conputer program be
devel oped that woul d query data to | ocate inconsistencies.

The definition is insufficient and is subject to varied
interpretations. He suggest that criteria be devel oped for
renewabl e and nonrenewabl e surface layers followed by specific
applications to subsurface layers; i.e., till with bulk densities
of 1.8 or greater, saprolite, etc
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3. (nservable properties can be used as criteria to assign T val ues.
Sone of these properties are:

a. Depth to rock, saprolite, coarse layer, fragipans, dense
till, clay pans, micaceous | ayers, free carbonates, extrenely acid
or alkaline layers, and other root limting |ayers.
h. Texture (available noisture).
c. 'Organic matter distribution
d.  Soil structure.
e. Soil tilth.
f. Rock fragnents.

4, Termnate this comittee.

5. Continue study of the subject of soil tolerance to erosion but
with a new conmittee. Focusthe commttee as follows:

Explore a new systemin addition to the present that woul d
indicate soil fragility. The system would use existing data. It
was recommended that the conference structure a conmttee to
explore a fragility index based upon readily available records.

It was further recommended that the committee consider al
avai | abl e research in devising a fragility index. Severa
proposal s have been published. The fragility index should

consi der 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"
val ues.

Task Force 1: Soils of the Northeastern States; Chairnman, Edward C ol kosz,
The Pennsylvania State University.

Backgr ound

Bul l etin 848 of the Pennsylvania Agricultural Experinent 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 woul d 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 dimnished to the extent that if an
interpretative report were prepared, there would be no publication to go
withit. Additionally, SCSis requiring all states to prepare a state
general soil nmap (STATSCO at a scale of 1:250,000. This map will be
available with some interpretive material

Task Force Considerations: (Charges)

1. Does the proposed interpretative report (to supplenent Bulletin
848). overlap, conflict, or duplicate information that will be
prepared by the STATSCO nap?

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?

Recommendat i ons

1. The bulletin should be revised and a standard fornat be
established for the chapters to make the bulletin nmore consistent
and conpl ete.

2. The map should be conmpared to the STATSCO nmap and revised only if
there are major discrepancies between the two maps.

3. Only general interpretations should be included in the bulletin at
about the great group leve.

4, The conference steering conmttee should establish a map and
bulletin conmttee and an overall commttee chairnman to get the
j ob done.

Task Force 2: State Soil Survey Database; Chairman, G eg Schellentrager,

SCS Assistant State Soil Scientist, Vermont.

Charge 1: Are there soils data that should be inthe State Soil Survey
Data Base but currently cannot be stored?

1t was recomended that Soil Conservation Service offices work closely
with Agriculture Experiment Stations in determning the need for additiona
the State Soil Survey Data Base data tables. These data tables should be
designed to neet the demand for both University and Soil Conservation
Servi ce needs.

Charge 2. Are there data needed by Universities or consultants that are
not currently in the State Soil Survey Data Base?

Cat egories of data which could be useful to Universities and
consultants were identified. These data generally do not conformto the
current structure of the State Soil Survey Data Base. It was recomended
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
commttee nenmbers to the questionnaire, as well as discussion during
committee Neetings 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
shoul d be available to those who ask for it. State wide data could be
di stributed 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 shoul d provide policy
pertaining to the potential reinbursenent of costs associated with the
distribution and subsequent nmintenance of data and software.

Charge 4: Should individuals, other than Soil Conservation Service, access
a 3p2? |f so, what security factors need to be consi dered?

It IS recommended by this task force that telecommunication access to
the 382 in which the Oficial State Soil Survey Database resides should be
limted. Wen access is provided via telecommunications or any other
met hod, read only pernissions should be assigned to the login.

B. Activities of NEC 50.
The major activities of NEC-50 have been the follow ng:

1. A conputerized listing of available pedon data. The list includes
soi | nanes, location of data and types of data, but no data are
given. Only experinent station data are included.

2. 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.

3. 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 summer. The
1989 field trip will be held in New Hanpshire.

4, Aregional soil napping course has been discussed. It wll be
further discussed at the 1989 NEC 50 meeting.

C. Research Activities.

Environmental research continues to be enphasized in the northeast.
The following list of research projects was extracted fromreports
submtted by each of the northeastern experinent stations and published in
the 1988 proceedi ngs of the northeast conference.

Connect i cut

1. Mvenent of toxic organics from on-site septic systens.

2. Effects of pesticides on groundwater quality.
3. @ins, losses and managenent of soil nitrogen.
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Delaware

1. Characterization and genesis of |oess - derived soils.
2. Morphol ogical indicators of soil noisture regimnmes.
3. Affect of selective dissolution on particle density.

Maine

1. Effect of woodash on soil nutrient conposition.

Eval uation of deep soil incorporation and annual naintenance

dressings of fertilizer on apple nutrient deficiency disorders.

3. Examnation of the contribution of aggregate bound N and K to
plant nutrition.

4, Distribution of Nin soils which have received various organic
amendment s.

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.

N

Massachusetts

1. Soil noisture regimes.

2. Fragi pans.

3. (n-site sewage disposal.

4. Phosphorus sorption.

5 Soil water novenent.

6. Landfill leachate treatment utilizing artificial wetlands.
7. Spatial distribution organic nmatter.

Maryl and

1. Morphol ogy, characterization, classification and reclamation of
hi ghly man-influenced and acid sulfate soils.
Pedogenesis, iron sulfide formation, and iron and trace netals in
tidal marsh soils of the Chesapeake Bay.

3. Aquods on the eastern shore.

4. Mcronorphol ogy and trace nmetals of glauconitic parent materials.
5. Physical modeling of soil reflectance.

6. Oyster shell middens effects on soil chem cal properties.

New Yor k

1. Soil tenperature regines in the Catskills, Salamanca Re-entrant,

G aci ated Allegheny Pl ateau and Chanpl ain Valley.

Dye tracer analysis for evaluating nonpoint source pollution.

Devel opment of a soils database for Central America.

Preferential reduction of hematite over goethite in sone oxisols

in Brazil.

5. Pedogenesis and | andscape evol ution in the Sal amanca Re-entrant,
Sout hwestern New York.

6. Strength analysis and m cronorphol ogy of fragipans in |oess-
derived soils of northeastern Louisiana.

7. Conparative, iron mneralogy in brown and redbed till-derived soils

of the Catskills.

B
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Radon flux in New York soils.

Pennsylvania

1. The potential of information systens for soil survey information.

2. Amorphous materials in soils fromvarious parent materials and
drai nage cl asses.

3. Radon in soils.

4, Pedogenesis of well-drained soils devel oped from limestone
material s.

5. Soils developed fromtall grass prairie in northwestern
Pennsyl vani a.

6. Renote sensing projects related to soil resources.

Rhode I sl and

1. Distribution of heavy nmetals fromurban runoff in a vegetated
detention basin.

2. Ntrogen renmoval fromon-site sewage disposal systens: a field
eval uation of alternative and conventional designs.

3. Use of soil survey and G S processing for groundwater protection.

4, Managenent inplications of a state-wide GS.

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 conposition.

4, Studies of high elevation Haplunbrepts.

5. Fl oodplain and terrace systens in the great valley and | ower
Coastal Plain.

6. Saprolite weathering in soil |andscapes forned from schistic and
gneissic parent material.

7.  CGenesis and characterization of residual soils influenced by
colluvium i n the Piednont.

8. Characterization nethods for quantifying m ca.

9. The extent and nature of capping on mgjor interfluves along an
east to west transect in the southern Piednont.

10. Characterization studies in support of active soil surveys.

Vst Virginia

1.  Reclamation of abandoned m nel ands.

2. Minesoil mineral ogy.

3. Characterization, classification and genesis of mnesoils.

4, Use of volunteer and man-made wetlands to treat acid mne drainage.

5. Land application of sewage sludge.

6. UWilization of fly ash and wood residues in mineland reclamation.

7. Evaluation of different methods of determining |ime requirenent of
m nesoi | s.

8. Characterization of soils for wastewater disposal potential.
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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:
L. 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 review
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.

Research projects on soil genesis_and classification contribute. {and

to the revision of So0il TaxonomyX Alaska, Arizona, California, {knowledge
Idaho. Oregon, and ‘Washington have research projects \of the soils
contributing to the Andisol proposal and Spodosol revision,

whereas Arizona, California, ldaho, 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.

Coordination committee WRCC-50, Soil Climate and Vegetation Indicator,
will be discontinued after 1989. Propose to combine with WRCC-3C.

!9 2
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Laboratory analysis procedures

After 4 years of comparative study, the laboratory analysis
comittee 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
flag on the value of the information to be stored in the
national pedon data base.

B. Concerns to the West Agricultural Station and NCSS

1.

Most stations reported decreasing enrollment in agriculture
science, imotluding 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 1f there were not enough soil scientists to fill the
positions.

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.

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 1s the primary NCSS unit that deals with soil survey in
the permafrost zone. 1 would like to take this opportunity to
welcome you all to come to this conference.

1§ 3
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The Use O Ceographic Information System (GIS)
In the Soil Conservation Service (SCS)
by
George Rohal ey
National G S Coordinator, 8cCs,
Washi ngton, D.C.

BACKGROUND

In 1985 the SCS got seriously involved with G S when the
Departnent of Agriculture awarded a contract to automate S§CS
state and field offices with AT&T conputers using the UN X
operating system - The advent of the Field Ofice

Communi cations and Automat|l oo System (F0CAS) gave SCS the
opportunity topurchase hardware to support 4GS

At that tine, very few 61S8°“s operated in UN X An

i nvestigation and evaluation of the Geographic Resources
Anal ysis Support System (GRASS) software found that GRASS
was UNI X baaed, witten in the “C" progranmm ng |anguage,
wel | designed, relatively easy-to-use, and public domain.
GRASS was originally developed by the US. Arny Construction
Engi neeri ng Research Laboratory (CERL). The public domain
software being free makes A S affordable to our many state
and county field offices. Commercial GS software
conparable to GRASS rums 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 computers to SCS AT&T
382 and 386 conputers. The "c" |anguage and UNI X both help
to sinplify the porting of software to different hardware
pl at f orms. For exanple, GRASS currently runs on 10
different conputer vendor hardware systens.

A careful an extensive pilot test was held in seven state

| ocations, National Headquarters, and our Nati onal
Cartographic Center (NCC). During this test period, SCS
wote conputer prograns or drivers which interfaced GRASS to
digitizers, plotters, graphic cards. termnals and other AS
conput er peri pheral e. SCS also wote prograns to allow
certain types of available digital data (MIADS, SCS-CGEF soil
data, and ERDAS) to be inported to GRASS. GRASS inports
nost digital data through the federal defacto standard
called DLG 3 Optional format devel oped by the USGS.

GRASS was selected as the agency supported G S software in
Cct ober 1988. The selection of a UNI X baaed G S conplies
with the Agency poIicK whi ch states SCS support for the UN X
operating system as the system of choice. W believe UN X
1s an excellent choice since it is nulti-user, portable, and
a nore powerful operating system than DCS.
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IMPLEMENTATION STATUS

The SCS strategy for CIS technology at all levels of the
agency is to make it available as a routine tool for the
natural resource manager. Fifteen states presently have
full-time GIS Specialists. User support such as training,
technical assistance, and database development,
reformatting, and maintenance will come from the NCC and the
State Offices. Coordination of software and hardware
development is managed by the Cartography and GI$ Division,
National Headquarters. An interagency GRASS Steering
Committee made up by the many organizatioms using GRASS
participate in the coordination and sharing of development.

Today, approximately 70 SCS sites have installed the GRASS
software and are in the early stages of Implementing GIS.
Approximately 35 pew sites are. planned to receive GRASS in
FY-90. Software installation in most states depends on the
availability of financial resources for hardware, staffing
and training. There is no national effort to equip all
offices with a GIS. Most new sites are installing GRASS on
the 386 machine as it rums 4 to 10 times faster than the 3B2
depending on the type of processing being done.

Guidelines have been established to help States implement
GRASS in a logical and effective manner. Some of the
guidelines are listed in sequential order:

- Obtain management support for GIS.

- Appoint a GIS Coordinator.

-« Hire a GIS Specialist.

- Develop a State GIS Plan.

- ldentify required databases.

- Check for existing databases.

- Select an accurate base map for digitizing.

- Allocate time and funds to acquire digital data.

- Secure funding for hardware.

- Take the Introduction to GIS training at NCC.

- Take the GRASS Users training at NCC.

- Allocate time for on-the-job training.

-~ Coordinate GIS activities with others.

- Establish agreements with others to share in the
development and exchange of databases.
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SCS G1Is APPLICATIONS

Analyzing and managing natural resources is one of the major
challenges facing the SCS in the future. Because SCS is a
major land management agency, using GIS is a logical and
natural outgrowth of that role. S§CS8 conservation
specialists frequently use geographic information from maps
and aerial photography in helping land owners, State, and
local government to manage land and water resources.

GIS 18 a very important technology which will be used in SCS
to support the increasingly complex solutions required in
wind and water erosion prediction, to analyze water quality
and quantity and to develop effective conservation planning
alternatives.

GRASS is very fast at analysis, it has proven to do very
well in supporting township, county, and regional resource
analysis and making soil interpretative maps. GRASS is used
for soil map digitizing at the map compilation and or map
finishing stage as it meets the national soll survey map
digitizing specifications in vector format. Comparisons of
digitizing soil surveys with GRASS to manually drafting or
scribing have tested to take about the same time. The
digital survey gives the user the added benefit of using the
data in a G1IS for analysis.

GRASS 18 presently being interfaced with the Computer
Assisted Management and Planning System (CAMPS), which will
require a field office user to have only minimal knowledge
of GRASS or GIS to be able to generate a conservation plan
map or a soil interpretative map. The scheduled release for
this interface for state testing is April 1990, and is
designed to be used on a 386 computer.

Digital soil surveys and other geographic databases for farm
and field houndaries, hydrologic units and land cover are
the primary natural resource map layers SCS plans to acquire
for GIS analysis. Digitizingis said to take 70-80 percent
of the cost to implement a full working GIS. SCS will be
working with others to share in the development of these
databases, we cannot do it alone. Many county governments
are seeing the value of digital soil survey data and are
supporting the digitizing effort while SCS provides the
guality control in order to maintain the integrity of the
original soil survey.
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The SCS and the Bureau of Census signed a Menorandum 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 wll 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 | ocal |evel.

SOFTWARE AND HARDWARE DEVELOPMENT

Some of the devel opnent efforts currently being worked on in

SCS are sunmmari zed:

- Funding and cooperating in the devel opnent of interface

prograns which will allow users to inport ARG INFQO TICER

and Integraph SIF files directly into GRASS w t hout having
to convert the data to DLG 3 before inporting. Thi s work

will greatly increase the SCS ability to share and exchange
spatial data files.

- Devel oping a SSURGO GRASS and STATSGO GRASS interface.
This allows SCS-GRASS G'S users to nore easily devel op soil
interpretive maps without having no special know edge of
GRASS or @S 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 UN X nachi nes. The software has
been dramatically enhanced as well. Prelimnary tests show
LT Plus to be 2 to 3 tines faster in digitizing soil data
conpared to other public end conmmercial software. Rel ease
of this software for the AT&T hardware is set for April
1990. The NCC will provide training to SCS users of LT
Pl us.

- The SCS has inproved the the plotting subsystem of
GRASS. The new system called Map Gen enables GRASS to pl ot
maps having high cartographic quality. Use of color fills,
synbols. and different style and sizes of typefaces mnake
GRASS out put products equivalent to |eading conmercial
syst ens. Map Gen ie already being used but official release
is set for June 1990.
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STATUS OF FOREST SERVICE 3 S PLAN
Nati onal Cooperative Soil Survey Conference
Li ncol n, Nebraska
July 26, 1989
Don Eagelston

VWhat Are W ...

The U.S. Departnent of Agriculture (USDA) Forest Service is
responsi ble for managing nearly 200 mllion acres of |and
nati onw de. The Agency enploys over 30,000 enployees in
approxi mately 800 offices located in 45 states, Puerto Rico,
and the Virgin Islands. W 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 |andowners apply good
forest practices on their lands, and we do research to find
better ways to manage and w sely use our natural resources.

The Forest Service is a geographically dispersed
organi zation, which is conposed of five program areas:

Nati onal Forest Systens
Resear ch

State and Private Forestry
Prograns and Legislation
Adm ni stration

O o ©O O o

Tinmberlands in the National Forest System account for 18
percent of all tinberlands in the United States and

rangel ands account for 5 percent of the U S. total. The
Forest Service managed |ands contain 128,000 mles of
streans and two mllion acres of |akes and reservoirs. The

Nati onal Forest System hosts nore 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
acconplish this mssion, the Forest Service needs to be
responsive to a wide variety of public uses of this |and
and its many natural resources and constructed features.

Managing information is also critical to the Agency's
success. Forest Service nmanagers need quality managenent
informati on about "“what" resources are available, and
"where" they are | ocated. This information nust be rel evant
to the Agency's m ssion. It nust be accurate, consistent,
and tinely. It nust be easily accessible, conmonly

under stood, and shareabl e.
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VWhere W Have Cone From ...

Li ke many other large organizations, the Forest Service
started using conputers 1n the 1960's.  These
"decentralized" computers were |ocated and used in

several regional offices. Renbte data comunications were
non-exi stent. The conputers were used primarily for routine
number crunching applications such as

accounting and engineering. The systens were very
runfriendly", and only a few "conputer types" knew how to
operate them

In 1973, large "mainframe" conmputers and "renote processing"
came on the scene , ,

when the Department of Agriculture established the Fort

Col lins Conputer Center ?FCCC). The Forest Service used

thi s “centralized" conputer system over the next ten years
to support a nunber of "national® busi ness, engineering, and
resource managenment applications. Renote access to FCOC was
througz(h "dumb terminals® and a |ow speed data communication
network. The applications were run nostly by trained
specialists. Wile word processing technol ogy began to
appear late in this period, typewiters, calculators and

tel ephones were still the predomnant office tools.

In the 1980's, Wwe have wi tnessed another significant stage
in the evolution of the Forest Service conputing .
environment. W began the transition from the "conputing
era" characterieed by managenent's attenpts to contain and
control the proliferation of diverse functional conputer
systens: to the "information era" characterized b _
management's initial efforts to bring essential information
together in an integrated and nmanaged infornation

envi ronment .

In 1983, the Forest Service made a giant step forward by
beginning to inplement a "distributed processing" system
that was deswned_to be accessible and used by all

enpl oyees. th investnents totalling S125 mllion to-date,
we now have about 865 "mini-computers" and about 18, 000
termnals located in all of our offices and serving all of
our enpl oyees Service-w de.

During this round of office autonmation, we have _
revol utionized the way we comunicate and share information
through the introduction of electronic mail, word

Broce33| ng, and a filing system W have also successfully
egun to automate our "administrative" class of information
and streantine a nunber of processes in the areas of
finance, procurenent, and personnel.
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The returns from these investnents have been significant.
Over the past five years, we estimate that the benefits have
exceeded the costs by five tines. The payoffs have been in
the areas of increased accessibility by all enployees

to tinely and consistent information, streanined managenent
tracking and reporting systens, increased data accuracy, and
overall nore efficient processes.

Where Are W Headed

W are now preparing to enter a new phase in the evolution

of our information environnent. The planned GIS procurenent
provides the Forest Service with an opportunity to begin to
automate another class of information -- spatially rel ated

informati on about the natural resources and constructed
features we manage. More inportantly, it provides 'an
opportunity to take another big step toward integrating all
of our managenent information into one seaniess
"one-stop-shopping" automated information environnent. .

Currently, the technol ogy used to store, access, analyze,
and display resource information, and the term nol ogy used
to describe this information, varies w dely 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 nore

effectively acconplish its mssion.

Consequently, in January, 1988, the Chief of the Forest
Service approved a plan for inplenmenting geographic
information system (G S) technol ogy Service-w de

begi nning in 1991. The focal point of this plan is the

vi sion of resource managers being able to easily use GdS
technol ogy, and the information it supports, to get closer
to the ground and better serve our publics.

The | argest uses of AS will be in devel oping and

mai ntai ning resource inventories, manipulating these
inventories for resource managenent decisions, and in
program and project design. Basic data (such as stream
networks, transportation, |and ownership, elevation,

culture, soils, vegetation, geology, and cultural resources,
etc.,) wWll be utilized in analysis. G her uses of the

@S include, but are not limted to, resource nonitoring,
forest plan inplenentation, inventory nmaintenance and
update, etc. Currently, our resource inventory data resides
on maps, map overlays, photos (both geodetically controlled
and uncontrol |l ed photography), books, various hardcopy and
digital files, mcrofiche, etc.
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Ceographic 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 mssion through better resource
data analysis and display. It will also facilitate the
sharing of data and information needed to support resource
managenent decisions. It wll automate the data that has
traditionally resided on maps and various hardcopy data
records. Hardware and software technology will allow the
user to performwork in an automated el ectronic environment
that is currently done by manual processes.

Wiat Are Qur bong-RRange Plans...

Data and information are vital resources, Everyone, and
every job, in the Forest Service depends upon having tinely
and accurate data and information. It is inportant that an
environnent be created within which all enployees can

use these resources easily to carry out their work. This
data and information environnent will provide decision-
support tools needed to nanage the land and its resources:

it wll facilitate the sharing of data and information, both
internally as well as with the publics we serve: and it wll
enabl e the agency to be admi nistered efficiently.

It is the conbination of G S technol ogy and data base
technology that will enable Forest Service nanagers to share
data or Infornmation about resources within the organization,
as well as externally with our cooperators and publics

the agency serves

The follow ng principles provide a focus and some guidelines
for acconplishing the G S objective:

0 The national G S technol ogy and information
structure will support the managenent information
needed by the Agency to acconplish its m ssion,
whi ch includes addressing issues and maki ng
decisions on all lands wthin the National Forest
System as well as facilitating activities
W thin Research and State & Private Forestry.

0 G S data shall be organi zed and described to
facilitate understanding and sharing of nanagenent
informati on both horizontally and vertically
wi thin the organi zation, and with other |and
managenent agenci es and organi zati ons where
possi bl e.
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o Forest Service managers nust be able to easily
access the technology and the information is
supports via a "non-technical, user-friendly’
human interface;

0 Technol ogy shall be flexible enough to expand and
|nc_o|rpglra e new related technologies as they become
avai |l abl e.

Qur strategy for inplementing the new technology is based on
building from the bottomup, inplementing on the Ranger
District first. The Ranger District is where we do nost of
our resource managenent work, and it is where we have nost
of our direct contacts with the publics we serve. The
Ranger District is the primary source and user of nost of
the resource data and information. This inplenmentation
strategy wll be supported by a famly of general purpose
servers” and workstations, supporting @S functions and the
full range of admnistrative, scientific, and technical
aﬂpllcatlons which will becone the information platform of
the 1990's for the agency.
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NCSS Conference, Lincoln Nebraska, July 27,1989

Land 1 nfor ion in the Bur f Lan n n

Danny L. Tippy, BLM Phoenix Training Center

QUTLI NE

1. LIS in general (SEE ATTACHED LIS PAMPHLET)
A ALMRS
B. GCDB
C. ARDAS

D. Wiy BLMis doing all this?
H gh priority fromall managenent
Maj or investnments are commtted to this, 100's of mllions
25 mllion per year now

System design i s goi ng ahead

E. Were are we at today?
BLM focus: data admnistration is the challenge
- Data managers- will help us avoid islands of separate
aut omati on, people are not trained, and need to be.
- Data standards- bureau-w de we have to have set standards
for each data thene, and we are currently working on this.
- Quality control- garbage in garbage out
- Data sharing- why duplicate what other agencies have already
done
- This systemwill be used in all BLMoffices at 225 separate
| ocations, currently less than half have access. There will be
65 Prine nain frane conputers in the interimsystem

- Target systemw |l be in place, from 1993 to 2000
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2. How does soils fit into this? Were are we now? \Wat w il happen

in the future?

A. Data standards - W have an established commttee that is
wor ki ng on soil standards. W are using and intend to use NCSS
standards for all soil data.

B. Digitizing - Digitizing is going on at various |evels. Sone
are cooperative efforts, others are not. Sone problens we've had are
people digitizing soil information that isn't correlated or joined
bet ween orthophot os. People are anxious, but we nust keep to
standards. An interagency approach is essential to making sure we
keep up to standards.

C. Suppl enmental mapping - The BLMwould like to use GS to
upgrade order Il "and IV surveys. Using digital elevation nodels
{DEM's), for slope class maps, and aspect maps, and other renote
sensing data we can increase the quality of our soil information
dramatically.

D. Displaying information - ELMis a nultiple use agency. W

intend to use soil information in.our land use planning. GSis
making it easier to display soil information to our users and
deci sion nmakers. Conbining soil information wth other resource data,

other information such as DEM's, can increase our effectiveness and
usef ul ness to resource nmanagenent. .

E. Interfacing nodels to soil surveys - Another aspect of using
soil datain @S is tointerface that soil data with predictive
nodel s such as RUSLE or WEPP for |arge scale applications. Certainly
t he ongoing research in these nodels will take this into account.'

F. Joint efforts, Sharing information - there are ongoing joint
efforts in use of soil information through G S now in several states.

Sharing know edge and experiences is the key.
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REVI EW OF GEOGRAPHI C- | NFORVATI ON- SYSTEM
TECHNOLOGY IN THE U S. GEOLOGE CAL SURVEY

by Kelly L. Warner

ABSTRACT

The Water Resources and Ceol ogic Divisions of the U S. Geol ogical
Survey use geographic information system (Gis) extensively in studies of
water resources and earth sciences. A G S conbines two conputer software
technol ogies:  data-base nmanagenent and digital mapping. The conputer
hardware currently used for GS processing is nmostly mniconputers. Three
Survey G S research laboratories provide state-of-the-art equi pnent and
expert personnel for answering technical and application questions. The
mul titude of features that can be shown on nmaps conplicates the application
of standards for GS coverages.

The Survey has produced many national coverages that were generated to
show spatial distribution of geologic end hydrol ogic characteristics. The
Survey naintains several quality-controlled national data bases that can be
used to create digital coverages. Local coverages, which are created for
specific projects, are used for planning and analysis. The Survey maintains
conputerized data-managenent system-the Earth Science Data Directory--
that references Federal, State, and local digital data.

The Water Resources and Ceol ogic Divisions of the Survey are
continually considering new research topics and applying 61§ to study these
concerns. The GS wll continue to be a major pert of the conputer
technol ogy of Survey because it has proven to be & valuable and effective
way to nmanage and display data.
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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,
Colo.), 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 basin
name.
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STATUSOF G S

Conputer Systens

The Survey maintains G S data bases and software for a variety of
operational equipment. The hardware currently used for GS processing is
mostly mniconputers (88 percent), but some processing is done on a
mai nframe (2 percent) and m croconputers (10 percent) (Federal |nteragency
Coordinating Committee on Digital Cartography, 1988, p. 23). N nety percent
of the @S software used by Survey is comercial, primrily ARC/INFO 1/, and
10 percent is public-domain software such as Geographic Resources Analysis
Support System (GRASS). In 1984, follow ng an extensive eval uation, the
Survey began using an ARC/ I NFO based G S devel oped by Environmental System
Research Institute, Redlands, calif., to organize, nanipulate, analyze, and
graphically display natural-resources information. There are 42
installations in the Water Resources Division and an estimted 200 to 300
active G S users. Nearly all new projects use G S in sone way.

The Survey offers six G S training classes. The topics of these
courses i ncl ude data-base planning, custom commands, ground-water modeling,
G S principles, @S for nmanagers, and G S 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 G S research |aboratories in Reston, Va.; Denver,
Colo.; and Menlo Park, cCalif. (table 1). These interdisciplinary regional-
research | aboratories are operated by the National Mpping 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 exanple, the Reston GS |aboratory has an
artificial-intelligence center, image analysis system wvectorizing drum
scanner, and conpact-disk read only menory (CD-ROM prenastering system
The G S research |aboratory personnel test a variety of new conputer
cartographi c technol ogi es and hardware and software packages for
applications to the study of natural resources.

.......................................................................

-----------------------------------------------------------------------

The | aboratory staff works with personnel fromall Divisions of the
Survey to devel op new nethods and applications for GS.  Many prograns for
increasing the efficiency of GS are done at the research |aboratories. An
exanpl e of these new methods and applications includes a procedure to
performa binary search on a key file, giving the GS 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 endorsenent by the U S. Geol ogical Survey.
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Table 1. U S. Ceological Survey G S research laboratories.

Reston, Virginia

Denver, Col orado

Menlo Park, California

U.S. Ceol ogi cal Survey (703) 648-4175
G S Research Laboratory
586 National Canter

Reston, VA 22092

U S. Ceol ogi cal Survey (303) 236-5838
G S Research Laboratory
Mail Stop 516

P.O Box 25046

Denver, CO 80225

U S. Ceol ogical Survey (415) 459-4256
G S Research Laboratory

Mai | Stop 531

345 Mddlefield Road

Menl o Park. CA 94025
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Data Transfer and Data Standards

Devel opnent and distribution of GS coverages i s not standardized. The
National Conmittee for Digital Cartographic Data Standards (NCDCDS) and the
Federal Interagency Coordinating Conmittee on Digital Cartography (Fl CCDC)
devel oped the proposed standards for digital cartographic data (Digital
Cartographic Data Standards Task Force, 1988). These standards are still
under goi ng extensive enpirical testing by the Survey. The policy of the
Nati onal Mapping Division has been to release coverages officially only if
they are in digital line graph (DLG) format.

Standardizing GS coverages is conplex because of attributes associated
with each map feature. Not only do the topological features in the base map
need to conformto a set of standards, but the quality of the attribute data
associated with each map feature nust be controlled and assured.

Fundi ng
The funding for GS 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 |ine
item appropriation (Federal Interagency Coordinating Committee on Digital
Cartography, 1988, p. 29). The Survey estimates that in 1988-89 nore than
$5 mllion will be spent on GS. Sixty-five percent of the total
expenditure will be for operational use, 30 percent for research and
development, 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 spati al
distribution of characteristics. Mny of the national coverages generated
by GS are digitized from 1:2,000,000-scale maps and projected into Al bers
equal -area coordinates. National coverages include hydrol ogi c basins.
streans, 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. Ceol ogical Survey,
1988) were devel oped on a GS and have added substantially to the national
coverages. The nmaps include point population for the United States,
contours of annual average precipitation and runoff, |ocation of hazardous-
waste sites, location of nmjor dans, water-use information, and ground-
water-quality data. Recently, the Geographic Nanmes Information System
(GNI'S) has been used to generate a digital map (coverage) for the Nation
whi ch includes names of reservoirs, valleys, |akes, and other physical
features. Qher digital maps include those showi ng application rates of 184
pesticides by crop in each county (Gianessi and others, 1985). This
coverage stimulated enough concern about aquifer susceptibility to
contam nation that en effort to devel op a coverage of principal aquifers,
based on aquifer maps fromthe 1984 National Water Summary (U.S. Geol ogi cal
Survey, 1985. Mody and Lanfear, 1988), has been started.

The devel opnent of GIS coverages is nost |imted by available data. | f
a data base contains locations, then a GS coverage may be created. The @S
coverages are only as good as the data used to devel op the coverage.

The Survey maintains several quality-controlled national data bases
tHat can be used to create digital coverages. Latitude and |ongitude are
required for all new data input. The Survey national data bases include,
but are not limted to, the following: National Water Information System
(NWIS), National Water Data Exchange (NAWDEX), New State Water Use Data
Syst em (NEWSWUDS), Aggregated Water Use Data System (awubDs), G ound- Water
Site Inventory (6wsI), National Coal Resources Data Base System (NCRDS),
Geographic Nanes Information System (GNIS), and Rock Analysis Storage System
{RASS). A new data base, the National Geochem cal Data Base, wiil include
RASS and 'the Department of Energy's Urani um Resource Eval uation (NURE)
information. This new data base is being devel oped by the Geol ogic
Division. It will contain approximately 1.7 mllion analyses of the
chenmistry of rocks, seoils, sediments., plants, and surface waters.

Local Data Bases and Cove-rages

Some G S coverages are not derived from national data bases. The
coverages are used for local projects and may have distribution
restrictions. For exanple, the Illinois District is digitizing drainage
basins for all gaging stations or sanpling sites in Illinois. This coverage
will be stored on the District conputer 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 |ocal G'S coverages may develop into national coverages. For
exanple, the Oregon District, in cooperation wth Bonneville Power Authority
and other State and Federal agencies, iS preparing a 1:100,000 basin-by-
basin stream coverage for the Colunbia River basin. This coverage includes
attributes from the 1:250,000 U S. Environnental Protection Agency River
Reach coverage and the geographic features of the 1:100,000 Survey DLG
hydrography coverage. This coverage is aconmon resource base for the
northwestern United States; it is the prototype for a national stream
cover age.

Local Survey offices can be contacted for information on |ocal
coverages. |n the Geologic Division, the Branch Chief (table 2) may refer
requests for information to the appropriate G S project person. The project
personnel using a GS are the prinary sources of information about specific
cover ages.

-------------------------------------------------------------------------

The Water Resources Division has a GS contact person in each District
Ofice (table 3). These people are the local experts on the applications of
@S for the States in each District. Both the Geologic Division and Wter
Resources Division rely on the G S research |aboratories for help in solving
techni cal problens.

------------------------------------------------------------------------

------------------------------------------------------------------------
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Table 2.--U,8, ©loeical “Survey, Geologic Division, Branch Chiefs
[Anchorage is in Al aska; Menlo Park is in California; Lakewood iS in

Col orado; Resten is in Virginia, Wods Hole is in Massachusetts; Flagstaff
is in Arizona.]

Branch Ofice Locati on Branch Chi ef Tel ephone

Qffice of Mineral Resources

Al askan Geol ogy Anchor age Donal d G ybeck (907) 78.-7403
Vestern Mneral Resources  Menlo Park  Edwin MKee (415) 329-5477
Geochemistry Lakewood Lorraine Filipek (303) 236-1800
Resource Anal ysis Reston WIliam Menzie (703) 648-6125
Central Mneral Resources  Lakewood Davi d Lindsey (303) 236-5568
Eastern Mneral Resources Reston Bruce Lipin (703) 648-6327
Geophysi cs Lakewood Thonmas Hildenbrand (303) 236-1212
Ofice of Energy and Marine Geology
Pet r ol eum Geol ogy Lakewood Donal d Gautier (303) 236-5711
Coal Geolgy Reston Har ol d Gluskoter (703) 648-6401
Sedi mentary Processes Lakewood Wl ter Dean (303) 236-1644
Paci fic Marine Geol ogy Menl o Park  David Cacchione (415) 329-3184
Atlantic Marine Geol ogy Wods Hole  Bradford Butman (508) 548-4155
Office of Reglonal Geology

Eastern Regi onal GCeol ogy Reston Vayne RNewel | (703) 648-6900
Central Regional Geol ogy Lakewood Aen |zett (303) 236-1258
Western Regi onal Geol ogy Menlo Park  Rowl and Tabor (415) 329.4909
| sot ope Ceol ogy Lakewood Carl Hedge (303) 236-7880
Ast r ogeol ogy Fl agst af f Hugh Kieffer (602) 527-7015
Pal eont ol ogy and

Stratigraphy Reston Ri chard Poore (703) 648-5288

Ofice of Earthquakes, Vol canoes. and Engineering

Engi neering Sei snol ogy

and Ceol ogy Menlo Park'. Thonmas Holzer (415) 329.5613
A obal Sei snmol ogy

and Geomagnetism Lakewocod Robert Masse (303) 236. 1510
Sei snol ogy Menlo Park  WIIiam Bakun (415) 329-4793
Ceol ogi ¢ Ri sk Assessnent Lakewood Kaye Shedlock (303) 236-1510
Tect onophysi cs Menlo Park  \yne That cher (415) 329-4810
| gneous and

Ceot hermal Processes Menlo Park  Robert Christiansen (415) 329-5228
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Table 3. U._S. Geolopical Survey, WAt er Resources Di Vi Sion. GIS managers

Location Cont act person Conmer ci al tel ephone
Anchor age, Al aska Leslie Patrick (907y 271-4138
Tucson, Arizona Calleen Babcock (602) 629-6629
Little Rock, Arkansas John Terry (501) 378-6391
Menl o Park, California Richard Smith (415) 329-4438
Sacranento, California Ann Elliott (916) 978-4633
Lakewood. Col orado John Crisci (303) 236-4895
Debbi e Spahr (303) 236-4083
Charles Washington (303) 236-0896
Mam, Florida Roy Sonenshein (305) 594- 0655
Olando. Florida Roger Bel |l es (305) 648-6191
Tal | ahassee, Florida M guel Orona (904) 681-7658
Tanpa, Florida Janes Kiesler (813) 228-2124
Doraville, Ceorgia Jack Al ahdef f (404) 331-4858
Honol ul u, Hawai i Patricia Shade (808) 541-2653
Boi se; |daho Randal | Fields (208) 334-1847
U bana, 1llinois Art  Schm dt (217) 398-5376
lowa Gty, lowa Ji m Majure (319) 337-4191
Law ence, Kansas Claud Baker (913) 864-4321
Loui sville, Kentucky Ti m Liebermann (502) 582-5241
Towson, Maryl and Gary Fisher (301) 828-1535
Boston, Massachusetts Saiping Tso (617) 565-6892
St. Paul, Mnnesota Dave Lorenz (612) 229-2617
Jackson, M ssi ssi ppi M ke Ml lory (601) 965-5587
Rolla, M ssouri Jim Mrris (314) 341-0832
Hel ens, Montana Gary Rogers (406) 449-5263
Li ncol n, Nebraska Donal d Schild (402) 437-5113
Ccarson City, Nevada El i zabeth Frick (702) 882-1388
Trenton, New Jersey Curtis Price (609) 771-3978
Al buquer que, New Mexi co Gary Levings (505) 262-6653
Al bany, New York . Patrick Sinmmons (518) 472-2875
Syosset, New York George Hawki ns (718) 895-0243
Ral ei gh, North Carolina Thomas Frazi er (919) 856-4789
Bi smark, North Dakota John Atwood (701) 250-4604
Col unbus, Cnio George Casey (614) 469-5553
Vance Nichols (614) 469-5553
&l ahoma Gity, Cklahona Jonat han Scott (405) 231-4256
Portland, O egon Ti m MeGrath (503) 687-6446
San Juan, Puerto Rico Agustin Sepul veda (809) 783-4660
Col unbi a, South Carolina Susan Lambert (803) 253-3685
Huron, South Dakota Debra Matthews (605) 353-7176
Nashville, Tennessee W I |iam Barren (615) 736-5424
Austin, Texas Randy Uery (512) 832-5791
Salt Lake City, Uah Scott Barthol oma (801) 524-5663
Reston, Virginia David Stewart (703) 648-6847
Ri chnond, Virginia Todd Augenstein (804) 771-2427
Tacoma, Washi ngton David W/l son (206) 593-6510
Scott McKilloep (206) 593-6510
Madi son, W sconsin G eg Allord (608) 274-3810
Cheyenne, Womi ng Jim W son (307) 772-2729
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Addi tional Data Bases and Coverages

There are many references for available digital data. One reference,
"Scientific and Technical, Spatial, and Bibliographic Data Bases and Systens
of the Survey, 1983" (U.S. Ceol ogical Survey, 1983), is a conprehensive
inventory of automated and nonautomated data bases that belong to many
different entities. The Earth Science Data Directory (ESDD) is the conputer
dat a- managenent system for references to digital data. It is updated
quarterly and is designed for automated retrievals. The ESDD has
approxi mately 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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APPLI CATI ONS OF GEOGRAPHI C | NFORMATI ON SYSTEMS
The primary applications of GSin the Survey cover a variety of
regional and local research topics, These topics include the national
m neral resources assessnent, regional earthquake-hazard assessnent, the
nati onal mapping program national earthquake-hazard reduction program
national water-quality assessnent, strategic and critical nminerals, offshore
geol ogi ¢ framework, |andslide hazards. and vol cano hazards.

VWater Resources Division

The Water Resources Division has applied C'S technology to study and
map our Nation's water resources. The studies are too nunerous to describe
here, but a few exanples will be presented. The Md-Continent Initiative is
an exanple of a regional project involving @S. The study is to investigate
the effects of agriculture on the occurrence of herbicides in ground water
and surface water in the Mdwest (Burkart and others, 1989).  Hydrol ogy,
land use, soils, and other factors will be conpiled in a G@S.  These data
will include site locations and county data at the largest scale and LANDSAT
data at the smallest scale. Verification (ground truth) of estimtes and
variance will be determined. A Spatial Data Integration Coordinating
Committee has bean established to organize this regional GS effort.

An exanple of a statewde G S project is the Illinois ground-water-
qual ity study. The scope of this project includes 3,000 nunicipal wells and
associ ated water-quality data from 1984-88 for Illinois. Spatial
correlations and trends will be determned using a G@S. The coverages wll
be housed in the Illinois District office, Water Resources Division.

Ceol ogi ¢ Division

The Geologic Division has applied GS technology to 'study and nap our
Nation's geology and mineral resources. The mapping of surface materials is
an exanple of a regional CIS project. A map showing Quaternary deposits in
the glaciated States east of the Rocky Muntains has been recently conpleted
and is being input into a @S Attributes of thickness and texture are
associated with the map. This map is being used in studies for devel oping
contam nation-potential maps.

The study of hazardous areas in San Mateo County, calif., iS an exanple
of a local project. The purpose of using a @S is to develop maps that show
liquefaction susceptibility, slope, aspect, predicted seismc intensities,
potential for debris flows, potential for earthquake-generated |andslides,
and cunul ative earthquake damage potential for buildings (Brabb, 1987). The
digital maps are used for a variety of county |and-use planning, energency
response, and decision making needs,

The af orenentioned exanples of regional, statewi de, and |ocal studies
using 618 are just a few of the many ongoing research projects in the
survey. The Water Resources and Geol ogic Divisions of the Survey are
continually Iooking into new research concerns and applying G S to study
these concerns.
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LONG RANGE PLANS
The usefulness of GS in the Water Resources and Geol ogi ¢ Divisions'
programactivities has been well established. New data bases will continue
to be developed and put in GIS formats. The Divisions are now addressing
the problems of distributing and maintaining @S data bases.

The Water Resources Division is revanping its conputer network. This
means that the Survey will be making the transition froma m croconputer
environment to a network of powerful work stations. Software used with the
current conmputer systemw || continue to be used as this transition is being
made. G S wll be amgjor factor in this future environnent because it has
becone a val uable and effective way to manage and di splay data.
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2:00 PM - 2:30

2:30 PM - 3:00

3:00 PM - 3:30
3:30 PM -~ 5:00
3:30 -~ 3:45
3:45 - 4:-00
4:00 -~ 4:15
4:15 - 4:30

PM
PM

PM

PM

PM

PM

PM

PM

PM

JULY 13-17 1987
ST. PAUL MINNESOTA.

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



(ICOMERT) Terry Cook - Soil
Management Specialist - USDA
Washington, D.C.

4:30 - 4:45 Discussion
Tuesday - July 14 Committee and Task Force
Deliberation
8:00 AM - 9:45 AH Group A - Soil Survey Data
Bases
Group B ~ Landscape Analysis and

Design of Map Units

Group C - New Packaging of Our
Information
9:45 AM - 10:15 AM Break
10:15 AM - 12:00 PM Group A - Landscape Analysis and
Design of Map Units
Group B - New Packaging of Qur
Information
Group C - Soil Survey Data Bases
12:00 PM - 1:00 PM Lunch
1:00 PM ~ 2:45 PM Group A - New Packaging of Our

Information
Group B - Soil Survey Data Bases

Group C ~ Landscape Analysis and
Design of Map Units

2:45 PM ~ 3:15 PM Break
3:15 PM ~ 5:00 PM* Task Force 1 - Food Security Act

Task Force ¢ - 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.



Thursday

8:00 AM

8:45 AM

9:30 AM

July 16
8:45

9:30 AM

10:00 AM

t

10:00 AM =~ 10:45 AM

10:45 AM

11:30 AM

12:00 PM

1:00 PM

1:30 PM

2:00 PM

3:00 PM

3:30 PM

4:00 PM

- 11:30 AM

~ 12:00 PM

1:00 PM

1:30 PM

2:00 PM

3:00 PM

3:30 PM

4:00 PM

t

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

10

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 of Land Management Report
Jim Stone - Soil Scientist
Washington, D.C.

Lunch

U.S. Forest Service Report
Pete Avers, Soil Resource
Program Manager
Washington, D.C.

Agricultural Experiment
Station Report

Impact of the Food Security

Act of 1985 on SCS Programs

Dennie G. 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



Friday - July 17

8:00 AM - 8:30 AM Committee 1 Report - Soil
Survey Data Bases

8:30 AM - 9:00 AM Committee 2 Report -~ Landscape Analysis
and Design of Map units

9:00 AM - 9:30 AM Camittee 3 Report - New
Packaging of our Information

9:30 AM~- lo:o0o AM Break

lo:oo AM-10:30 AM Open Discussion

10:30 AM -~ Il:00 AM 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

9:00 -~ 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

2:00 - 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 simultaneously 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; (2} 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 [11, 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 hectaresl at a time or a similar gridded area (e.g.,
5000 square foot grid or 500 square meter grid) (Figure 1).

13
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Figure 1: Flow diagram of the Soil Survey Information System

8SIS can also display and overlay other digitized maps 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. When 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 specific applications. 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 soil descriptions, soil properties, and soil interpretations is
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 printer. 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 t: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, plotters are slower than printers. Interpretive 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).
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*|larger scale printouts facilitate reading but cannot imply additional
accuracy to map delineations.
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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 24345).

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 an
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 until all options are selected.

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, construction materials, water
management, sanitary facilities, recreational development, wildlife
habitat potentials, engineering properties,soil and water features, and
physical and chemical properties of the soils. Each soil feature type
offers several options. Options may slightly vary from one county to
another. For example, the submenu “Construction materials” has the
options : source of roadfill, sand gravel, and topsoil. Sources are rated
as good, fair, poor (readfill 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,
soil reaction, salinity, shrink-swell potential, erosion factor (K and T),
wind erodibility groups, and organic matter level. These are estimates of
characteristics and features that affect soil 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
wildlife. Soils are rated good, fair, poor or very poor according to
their potential for providing habitat for various kinds of wildlife. This
information can be used in planning wildlife areas, parks, nature study
areas and other developments for wildlife; in selecting soil that are
suitable for establishing, improving, or maintaining specific elements of
wildlife habitat; and in determining the intensity of management need for
each element of the habitat [6].

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 O1.

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

MENU (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 4);
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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 "corn" 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;

B40181

Figure 6: Interpretive map

r a0 showing map units with corn
yields greater than
Vitess 110 bu./ac,.(6.9 Mg/ha)
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9. Press <ESC> to return to the CROPS AND PASTURE MENU.  Select

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 "Quitm 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 (ownership parcel}
over the screen map, mask the map outside the parcel,and display
selected features inside the parcel.

Most SOIL INTERPRETATIONS screens have an option INFORMATION which
provides various kinds of help,

To input or "cut" a field boundary within the section displayed on
the screen and erase area outside the outlined parcel, a digitizing tablet
can be used. The map or aerial photograph used to draw the parcél(s) is
scale independent. SSIS rescales the parcel map to the map displayed on



19

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 &40101) 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.

o

Figure 7: Crop equivalent ratings
I (CER) for an individual field
drawn over the soil map using a
digitizing tablet

_—
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i Figure 8: CER summary table for
the Figure 7 field
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Presently, twenty Minnesota counties are using the Soil Survey
Information System. According to a recent survey in Kandiyohi county [2],
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

Figure 11: Overlay window
explaining labels used to indicate
degree and type of restrictions
for septic tank absorption field
interpretations
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zoning purposes. 835I5 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 g, 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 $813 to better organize records and
to help him make better judgments on application rates of fertilizers and
herbicides [3]1. Maps of organic matter percentage, pH levels and soil
surface texture are useful when selecting herbicide rates (Figure 12).

n::l, Figure 12: Soil surface texture

Meilel (USDA) Interpretive map (c: clay;
CL: clay loam; L: loam; SICL:

. silty clay loam)
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Extension agents are using 8515 to help farmers locate the most productive
soils, to improve soil management (tillage and drainagel and crop
management (agrichemicals}[4]. When S515 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, aso named
FIELD CER CALCULATION, computes average weighted CER (productivity rating)
by ownership parcels{5]. 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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units can be redefined as eligible or non-eligible after field check.

SSIS is used at the Department of Soil Science, University of
Minnesota in several graduate and undergraduate level classes. Problem~
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 lowa Cooperative Soil Survey acquired SSIS and the data entry
software Spring 1987 to computerize lowa 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 software requires four flexible diskettes (51/4, DS, bb}. The
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 firm
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
drive. 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 sanitarians, 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.
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SOIL SURVEY ACTIVITIES OF CANADA
Keith Valentine

| appreciate the opportunity to join you in your conference
this year, and bring you sincere greetings from your
colleagues in Canada. Unfortunately, |imited budgets are
restricting our travel more and more, so we meet you on
fewer field trips and correlation tours, but we remain very
interested in what you are doing.

lwill try in a few minutes this afternoon to tell you of
some of the things we are doing in Canada. I will tackle
the whole picture without details of exactly which sectors,
federal, provincial or private, agriculture, or forestry,
are doing what. For, as many of you know, our whole program

is distributed in a very complicated way among various
levels of government, various departments, and numerous
private consulting companies- large and small. Indeed,
perhaps the first thing to mention is the continuing
pressure from senior government levels to privatize aspects
of our work, including detailed surveys and cartographic
Serv ices.

Our inventory continues to be the fundamental aspect of our
program, but it is here that private companies are playing a
larger part, especially in order 1 and 2 surveys. We are
working at all orders of intensity. For example, in Nova
Scotia order 1, single farm, surveys ‘are being carried out
with maps published at 1:5,000. Many provinces are doing
order 2 surveys (usually with maps at 1:20,000) for
agricultural, forestry and municipal planning purposes.
Order 3 surveys are becoming less c¢ommon after their
preeminence during our Canada Land Inventory program of
1965-75. However, Saskatchewan has recently started a large
remapping program at this level of lands originally surveyed
in the 1940's and 1950's. This is their Rural Municipality
series with 1:1000,000 maps bound into a report which also
contains many interpretive sections such as capability for
agriculture, forages, susceptibility to water and wind

eros ion, and the incidence of salinity. Order 4 and 5
surveys are done mainly in north for broad multi-use

*Head, Soil Inventory Section, Land Resource Research
Centre, Agriculture Canada, Ottawa, KI1A 0C6.
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purposes. However, with limited funds and more emphasis on
directly applied surveys they too are getting rarer.

One .Inventory project | would particularly like to mention
is cur 131 million soil landscapes work. We are attempting
to cover the whole country in about five years with twenty-
three maps. This is being done partly through the
compilation and generalization of more detailed surveys, and
partly by extremely broad exploratory inventory. The
structure of the information is different from that of
standard soil surveys. Each polygon, or delineation, s
unique and is described by a standard set of thirty-two
attributes. Some of these attributes are fundamental, such
as variations on a theme of texture, slope and drainage.
Others are a little newer, such as complexity, reliability,

peat landforms and the nature of water bodies. We are
almost ready to publish cur first map, for Alberta, but it
will really be all the soil and land attributes attached to
the map, as on electronic data base, which will be the power
behind the project. After initial skepticism about the
usefulness of data at 1:1 million, weare now finding

considerable interest in the potential of a land inventory
covering tho whole country with an absolutely standard set
of information. We have used some of the initial data
already for an assessment of cur tobacco lands of the east
and marginal cereal lands in the Prairies that might be
retired from cultivation. The Canadian Forestry Service are
also interested in connecting cur soil and land information
with their 1985 National Forest Inventory. We are also
cooperating closely with the compilation of the
International 1:1 million data base (S0OTER} being organized
by Dr. Wim Sombroek from Wageningen.

In talking about the 1:1 million map.1 have wondered into
the realm of interpretations. As we insist that all cur
inventories are done for particular purposes a distinction
between inventory work and the application of that work via

interpretations is artificial. However, some of our
interpretive work, such as the development of the systems
themselves, can be considered separately. At the moment we

have individuals and working groups engaged in developing
rsf inements to our agronomic interpretations, including
specialty crops such as small fruits for particular areas

like the Niagara Peninsula of southern Ontario. Simi lar
work on forestry interpretations and the suitability of
organic soils is also going on. Closely associated with all

this is cur cooperative work on soil conservation and
degradation with various other agencies such as the Prairie
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Farm Rehabilitation Agency (PFRAY. Soil survey is supplying
much of the basic information for various assessments
(usually regional, but sometimes national) of soil
degradation, including water and wind erosion,
acidification, salinity and susceptibility to compaction.
We are also working with a national working group concerned
with the Long Range Transport of Airborne Pollutants

{(LRTAP). This is primarily a forestry program, and contains
elements of monitoring work: that is periodic reassessments
at permanent sites. so far, in this program, the periodic

reassessments coricern the trees not the soils. However, we
have an initial one year project which is to recommend what
sort of monitoring program could be started for soils. Our

main constraint, as you can imagine is one of money, but
there are other significant problems to be sorted out as
wellt, such as the permapancy of sites, methods of
repetitive, but representative soil sampling (which is
essentially a destructive procedure), and the distinction
between spatial variation and. temporal variation at a site.
This monitoring work is connected with ouyr cooperative work

on Soil Quality. You must have some purpose behind a
monitoring program. The purpose foi us, in conjunction
primarily with research scientists in the Land Resource
Research Centre, Agriculture Canada, Ottawa, is to establish
the characteristics (and their threshold limits) that
constitute a quality soil for a number of major crops. The
survey’'s job at a later date will be to discover whether
those characteristics of our major soils are above or- below
the threshold limits, and whether the whole picture is
getting worse or better. This has, in fact, introduced a
new dimension into inventory. Soil survey deals
fundamentally with soil variablity. Such variability can be
spatial or temporal. In the past we have concentrated
almost exclusively on the former. NOW, at least some of our

work is concerned with the latter.

A major change now underway related to all this inventory
and assessment work is the conversion of the Canadian Soil
Information System {(CanSIS) from its own inhouse custom

software to commercial software. The Land Resource Research
Institute of Agriculture Canada has bought the ESRI ARC/INFO
system and a VAX computer on which to run it. Now we at-e at

the beginning of an eighteen month conversion project.
There are 900 maps to transfer from the old system to the

new, and a new set of soil attribute files to be created and
linked to the maps. We had to face this major purchase and
conversion because our software was not compatible with many
other soil or geographic information systems that have been

established recently based on commercial software.



Therefore we could not exchange information easily. We have
not completely decided what the new Can5IS system will look
| ike, but so far we have plans for the straightforward

conversion of our map files to ARC, and four attribute files

attached to them in INFO (polygon, map unit, named soil, and
layer, or horizon). The information stored will be related
to biological productivity and soil degradation assessments,
and the major characteristics of soils. There wi | | be

national data (maps and attributes) that are required and
standard, and regional data that are optional and may be
non-standard. We are also developing a distributed, or
network, system where some of our large regional offices
will have significant capabilities of their own, quite
separate from the Ottawa central office. Indeed not all the
data may reside in Ottawa, but it must be easily acquired
from regional offices, and we must know that a core of it is

compatible and standard. One rather contentious item at the
moment is the omission of pedon data from the standard
national attributes files. JThese data have proved to be
exceedingly time consuming to compile, verify and store, and
are difficult to associate with maps. We envisage their
place being taken by the named soil and layer files,
although | must acknowledge that some land evaluation

model lers are unhappy.

Two final aspects of our work that must be mentioned are the
establishment of survey procedures, in the boradest sense,
and our cooperative research. Correlation is intimately
connected with procedures, and an important part of the
Agriculture Canada federal soil survey work continues to be
correlation. Above all the conversion of CanS5IS to ARC/INFO
with all its demands for standard files will require
correlation to control the flow of information within the
system, checking its quality and completeness, and approving
it for storage, publication and future assessments. Another
aspect of procedures work is a current project on survey
reliability. This work borders on research in that we want
to determine appropriate techniques for various order
surveys. Work to date on some order 2 surveys indicates
that we are claiming appropriate levels of reliability for
major assessments based on the survey, but undue levels for
the mapping and description of some soils in the survey
itself, and certainly undue levels for all the phases of
soils that are included on some maps. This may mean a
broadening of soil ¢lass definitions in order 2 surveys.
Among our purer research projects are work in unglaciated
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and deeply weathered soils of the Yukon Territory, the

refinement of the Universal Soil Loss Equation incorporating
a snow melt factor so important in Canada, the refinement of
the Spodosol order, in cooperation with yourselves, and the

nature of Grumic or swelling soils in the Great Plains.

The description has necessarily been brief and cursory, but
I hope it has given you some idea of the breadth of our
present activities. Once again | would like to thank you
for the opportunity to tell you about our work this
afternoon and assure you that we look forward to continuing
cooperation.
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SOIL MANAGEMENT SUPPORT SERVICES {(SMSS)
AN OVERVIEW

The Soil Manayement Support Services ¢(SM35) is a program of

the U.S. Agency for International Development, implemented
by the Soil Conservation Service. It was established in
October 1979 and Attachment | gives a summary of the
activities to-date. In addressing you today, | would like

to give you and idea of the role SMSS has played and wishes
to play in the efforts of, the United States in general and
the Soil Conservation Service, in particular, to help

developing countries in attaining the goal of sustainable
agriculture.

Saturday July 11, as some of you may know, was a historical

day in the history of mankind.-- we reached a world
population of five billion -- and by the end of this century
we may surpass 6.5 billion. In the recent past, UJ.5. food
sales have declined which prompted a debate and questioned
our assistance program to developing countries. But the
fact remains that many countries will be unable to feed
themselves in the near future: some |like Ethiopia already
have a population beyond the capacity of the land: in

others, particularly in many countries in Africa, food
production is showing a gradual decline.

As a result of these stresses, many countries are faced with
several immediate problems, some of which include:

1. Most of the people in the developing countries
live in rural areas and this segment of the
population is expected to grow by the end of the
century. I their efforts to satisfy needs for
food and fuel, the rural poor strip the land of
trees and shrubs for firewood, cultivate the
fragile lands, particularly steep lands, and
overgraze the already poor pastures. The
consequence is that, in order to survive, they
impair ecological processes .and destroy genetic
and other renewable resources.

2. Tropical forests and savannah are important
renewable resources, acting as reservoirs of
genetic diversity. Apart from yielding a

[y ]
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continuous supply of forest products, they help to
generate soils and protect them from erosion.
They also protect downstream areas from floods and

siltation. Tropical forest areas are continually
disappearing and there is little or no effort
toward regeneration. The situation is more
alarming because many of the forests occupy two
ecosystems -- steeplands and coastal (lake) swamps
-- and agriculture is encroaching on both these
areas.

3. Semi-arid lands cover extensive areas in many
developing countries. Unless used with care and
skill, they are extremely prone to
desertification. Pressures of population and

livestock, extension of rainfed agriculture into
unsuitable areas, and poor management of irrigated
agriculture, are al ready. degrading vast areas.

4. An institutional framework for conserving and
managing soil resources in man; developing
countries is poor or non-existent. Knowledge of
the soil resources of a nation should be the basis

for agricultural development and technology transfer.
It is also the basis for determining research
priorities and development alternatives. In the
developing countries, this information is usually
meager or absent.

SMSS is the only project in the portfolio of the U.S. Agency
for International Development (AID) committed to address the
guestion of soil resources and assisting countries to
evaluate and use these resources in a judicious way.
However, the magnitude of the problem is very great and our
assistance is just a drop in the ocean. Despite that every

assessment of the project indicates that it has made an
impact.

Is there a need for more SMSS?

In the last few decades, the focus of technical assistance
has been on commodity oriented research: the International
Agricultural Research Centers (JARCs) were created and
without any doubt, they have made an enormous contribution.
The fact that some countries have reached an export
capability in grains is partly due to the work of IARCs and
other donor assisted activities such as those of AID. Much
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of the increased production comes from opening new land: new
technology is yet to be practiced by farmers and the
extension of the technology to the farmers is the challenge
of the future. This extension cannot be successful unless
there is information on the soil rescurces of the farmer and
the response of these soils to the different technologies.
Agrotechnology transfer is an interesting and useful
concept, but the transfer is not successful if:

a. T-here is no institutional framework to
effectuate the transfer, and

b. if the technology is not transferred as a
package.

The package includes, not only information on germ plasm and
management, but also knowledge about the soil resources of
the country, region or farmer.

The situation in many developing countries is that there is
little or no information about the soil resources. Soil
survey and conservation organizations are non-existent or if
present, they are poorly staffed and lack facilities.
Although agronomic research has been conducted and is being
conducted in many countries by national and/or donor

assisted programs, it is shocking to note that as a rule
there is no soil or site characterization at most of these
stations. The catch phrase today in donor assisted projects
is to conduct experiments on farmers’ fields. The purpose
of conducting an experiment is to be able to extrapolate the
results to other sites in the country. When the soil and

site information at experimental sites or in other parts of

the country is not available, such research is always less
useful.

SMSS is not a research project as are other projects of AID.
It is a service project designed to assist countries in soil
resource evaluation and management and as such it is a long

term effort. It is also uniquely gualified to provide this
service as it is back-stopped by the Soil Conservation
Service and the National Cooperative Soil Survey.

SMSS is a world wide program and as each country is at a

different stage of development, its activities are geared to
country needs. In some countries, we initiate activities
while in others we only catalyze. Having had the
opportunity to visit more than 65 countries in the last
seven year*, | am convinced that if we do not provide
greater assistance_ in the area of soil resource evaluation,
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conservation and management, the world as a whole will be
poorer in the near future. Regretfully, due to the current
budgetary crunch, AlID is unable to support such activities.

Why Soil Taxonomy?

SMSS has several activities and more than half its budget is
allocated to direct technical assistance to countries. Many
of you have participated in short-term TDYs for us.

However, the more visible activities are related to use and

application of Soil Taxonomy. By visible, | mean the
publications, training and other workshops, audio-visual
materials etc. As a result, we have been criticized that we
focus too much on Soil Taxonomy and that this is not the

purpose-of an AID funded project.

We consider Soil Taxonomy as a rallying point, apart from
the merits and usefulness of the system. We are convinced
that a resource inventory becomes meaningless without a
classification system to bind it together and stratify the
popul ation so that each component of the population can be
interpreted for use and management. We have shown that Soil
Taxonomy can be used as an effective tool for agrotechnology
transfer and in some instances, the basis for transfer.
Because of this conviction, we work toward improving the
system for its use and application in the developing

countries. Developing country scientists have participated
in this activity enthusiastically as they believe that they
are helping to develop a system which they will be wusing.

Partly as a result of our work, international and regional

organizations, such as World Bank, Asian Development Bank
and others now require that SCS5 methodology and soil

Taxonomy be used in their soil resource evaluation projects.
To facilitate its use, Soil Taxonomy has been translated
into Spanish, French, Italian, Arabic, Indonesian, Japanese,
Chinese, Thai, and a Greek translation is in the process.
As a result, even the patriotic French are using Soil
Taxonomy. Soil Taxonomy has now emerged as the de facto
international soil classification system and any attempts to
curb our activities in this area will ‘be short sighted.

The Future of SMSS

The project comes to an end on September 30, 1987. We have
been given a two year extension with 50% of our original
budget to continue (or exist). In this interim period, AID
will determine the nature of the new project and the funding
level.
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In a project proposal for an extension, we have indicated

that in the next phase, emphasis will be on:
a. Utilization of soil survey information
b. Land evaluation
C. Geographic information systems and national

resource inventories

These will be in addition to the current activities,
particularly training on how to make soil surveys and the
interpretation of the data for planning and management at
all levels -- national to farmers’ fields.

The irony of the situation is that in its seven years of
existence, SMSS has established itself and become a ‘house-
hold’ word. Developing country institutions and scientists
now know SMSS and its staff and have come to appreciate and
even rely on its services. We have established credibility
and reputation not only for the project, but also for SCS
and all our U.S. collaborators. With our reduced budget, |
fear we cannot live up to the expectation*.

Because the future is somewhat bleak, I'd like to conclude
by mentioning the glory of the past. The project achieved
its objectives because of the support we received from all
of you. I'd like to take this opportunity to thank every

one who has participated in our TD¥s and others,
particularly the staff of the NSSL, who have assisted us in

many ways. | particularly like to thank the Chief of the
SCS and all the former Chiefs who have given full support to
the program. The commitment, support, and hard work of my
two colleagues -- John Kimble and Terry Cook -- ensured the
operational success of the project. Final ly, a word of

thanks to Dick Arnold for giving us a relatively free rein
to run this project.



Attachment
PROJECT ACTIVITIES SUMMARY

JULY 21, 1987

Name of Project:
So i | Management Support Services {(SM55)
Implementing Agencies:
Soil Conservation Service, USDA
Office of International Cooperation and Development,
(OICD> , USDA
Project Staff:
3.1 Principal Investigator
Dr. Richard Arnold
Director, Soil Survey Division
Soil Conservation Service, USDA
P.O. Box 2890, Washington, D.C. 20013
Telephone: (202) 382-1819

3.2 Program VLeader

Dr. Hari Eswaran

Soil Management Support Services
P.O. Box 2890, Washington, D.C. 20013
Telephone: {202) 475-5333

Telex. 8423 UHBSP HR
3.3 Project Monitor

Dr. Ray Meyer

Agency for International Development
(S&T/AGR/RNR?

State Dspartmont

Washington, D.C. 20523

Telephone: (202) 325-8993

3.4 Full-time Staff Members
Dr. Hari Eswaran, Washington, D.C.

Deborah Minor (Secretary, Washington, D.C.)
Dr. John Kimble, Lincoln, NE

34



35

3.5 Part-time Staff Members

Terry D. Cook (50X}),SMS5/S5CS
W i liiamReybold (10%), SMS55/5CS

Information On The Project:

1 Date commenced: October 1, 1979

2 Date of extension: October 1, 1982

.3 Date project ends: September 30, 1987
4 Funding (F¥-1987): $1,250,000

Project Objectives:

5.1 To provide technical assistance to AID and LCD’s
in problem identification, evaluation of
opportunities and planning and utilization of land
resources, especially in the subject areas of
soi | survey, soil conservation and soil fertility
and management;

5.2 to develop worldwide linkages for the more
efficient wutilization of agricultural information
for crop production;

5.3 to refine soil taxonomy for the intertropical
areas and assist LCD scientists in its use and
application in transferring agrotechnology from
one region to another similar region.

Project Activities:

In fulfillment of the first objective, TDYs were
provided for:

6.1 Helping countries establish policies and programs
for solving problems in land use and food and
fiber production;

6.2 helping plan, carry cut, and evaluate soil surveys
and soil conservation programs:

6.3 providing laboratory and field testing services:

6.4 Publishing soil management information that is
needed in land-use planning and for food and fiber
production;

6.5 Conducting seminars and other training sessions on
soil management improvements and soil! classifi-
cation:



6.6 Interpreting soii properties to determine the
potentials of the soils for agriculture and to
predict their response to management: and to

6.7 disseminate new ideas for increasing soil
fertility, improving plant nutrition, and
controlling soil erosion and sedimentation.

With respect to the second objective, developing linkages,
SMSS has established and worked with more than 30
international organizations and with countless national
institutions. Many of the international and regional
organizations have supported SM5S sponsored workshops and
training courses. Through SMSS initiative and in
collaboration with IBSNAT, en ASEAN network and a” Oceanic
network are being discussed. As a result of the assistance
provided by SMSS, many countries are adopting the standards
of SCS in their s0il survey programs.

Probably many of the achievements have centered on the third

objective. Today more than 40 countries use Soil Taxonomy
as the primary system of classification and an equal number
use it in addition to other systems. SMSS has 8

international committees working to refine Soil Taxonomy.

It has organized 9 soil classification workshops, 17
training courses, 4 international soil correlation meetings
(ISCOMS), 3 International Soil Management Workshops and
produces a number of publications and a quarterly

news | etter, which is published in ¢collaboration with IBSNAT
as Agrotechnology Transfer News.

7. Collaborating Institutions:

In the past 7 years SMSS has had the privilege to work with
the following organizations:

1. International Crops Research Institute for the
Semi-Arid Trepics ({(ICRISAT)>, India

2. International Rice Research Institute {IRRI>,
Philippines

3. International Institute of Tropical Agriculture
(I1TAY , Nigeria
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10.
11.

12.

13.

14.

15.

16.

18.

19.

20.

21.

Food and Agriculture Organization (FAQY>, Rome

United Nation Environment Program {(UNEP), Kenya

International Soil Science Society {IS55),
Nederland

International Soil Research and Information
enter (ISRIC)>, Nederland

Office de Recherche Scientific et Technique
OutreMer {ORSTOM>, France

Belgian Assistance Development Cooperation

(ABOS/AGCD>, Belgium

German Technical Assistance {GTZ), West Germany
Norwegian Technical Assistance{(NORAD), Norway

Arab Center for the Studies of Arid Zones and Dry

Lands (ACSAD), Syria
World Bank, USA

Centro Agronomico Tropical de Investigation
Ensenanza (CATIE}, Costa Rica

South East Asian Center for Research in
Agriculture (SEARCA), Phi | ippines

Land Resources Division, Ministry of Overseas

Development, Great Britain

International Benchmark Sites Network for
Agrotechnology Transfer (IBSNAT), Hawaii

Australian Center for Internattonal Agriculture

research (ACIAR), Australia

International Board for Soil Research and
Management {(IBSRAM), Thai | and

Kagera Basin Authority (KBO}, Rwanda

Food and Fertilizer Technology Center (FFTC),

Taiwan

37



22. Centro Internacional de la Papa (CIF), Peru

23. Centro Internacional de Agricultura Tropical
(CIAT) , Colombia

24. International Fertilizer Development Center
(IFDC», Alabama

2 5 Asean Development Bank (ADB», Philippines

26. University of the South Pacific (USP>,Figi and
Western Samoa

27. European Economic Community (EEC),
28. South Pacific Council (SPC).

U.S. Universities, USAID country Missions and LDC national
institutions are not included in this list.



CLASSIFICATION OF OXISOLS
John Witty

The International Committee of Oxisols has submitted their
recommendations to the SCS and we are in the process of
preparing the Oxisol amendment which will be issued as
National Soil Taxonomy Handbook Issue No. 11. We plan to
have it completed before the end of August so it will be
included in the next printing of the Keys to Soil Taxonomy
which is scheduled for. this fall.
The changes are extensive enough that we willreplace all of
Chapter 14 with the new materials on Oxisols. Since the

whole order of Oxisols is revised, the amendment itself is
relatively straight forward, but of course, many other parts
of Soil Taxonomy are also affected. The latest draft is
nearly 50 pages long so the Oxisol amendment will be about
as voluminous as the Low Activity Clay amendment.

At present we are somewhat undecided as to which format to
follow concerning the amendment. Three formats are under
consideration and | have prepared drafts of al | three. One
is the same format that is already usedin Soil Taxonomy.
The second is the same format that the Committee has wused in

the last several Circular Letters. The third is the same
format that is now used in Soil Taxonomy, except for not
switching formats at the subgroup level. In other words use
the same straight forward key at the subgroup level as is
used at the great group and higher levels. I have a handout
which shows an example of this format. To tell you the
truth, | i ke’ it

The format that is currently used in Sejl Taxonomy at the

subgroup level has always been somewhat confusing to use.
The ICOMOX format, which is a modification of the format

used in Soil Taxonomy, facilitates the keying out of pedons,
but you can not derive the class definitions without making
certain assumptions. The Committee also prioritized the

subgroups in a way to eliminate the possiblity of implied
subgroups by using more with or without” statements. New
subgroups can still be established though.

Prioritizing the subgroups made it relatively easy to go
from the old format to the same format used at the higher
levels, When wusing the proposed key to subgroups one stops
at the first subgroup that appears to include the soi1] in
guestion, which is the same method used at the great group
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tevel. The end results are exactly the same as using either
the old format or the modifiod format submitted by the
Committee because no class |limits were modified in setting
up the proposed key. Also definitions can be derived from
the key if the proposed format is used.

I would like your feedback on which way we should go with
the amendment, although some of you will also have a memo
requesting your recommendations when you return from this
Conference.

Another consideration. Do the keys in the publication,
“Keys to Soil Taxonomy”, have to be worded the same as in
Soil Taxonomy or can they be changed so as to facilitate the
keying out of pedons? | believe that Soil Taxonomy needs to

include the definitions of the taxa, or atleast be able to
derive them, but the “Keys to Soil Taxonomy” should be
simplified to facilitate the. keying out of pedons.

I have strayed away from the “Classification of Oxisols.”

The last time | counted we had 39 series classified as
Oxisols and they are in Hawaii, Puerto Rico, Pacific Trust
Territory, and Guam. All will require reclassification so
the impact is quite great on our OXxisols. Series | imi ts
will probably require only minor modifications, if any.
Oxisols will also include soils with a kandic horizon, low
weather-able mineral content, and 40 percent or more clay in
the surface horizon. As a result a few eroded phases of
Kandiudults or Kanhapludults may require reclassification as
Oxisols. We may therefore have 1 or 2 Oxosols in the

”

Southeast and a additional 2 or 3 in Hawaii.

This concludes my remarks on the Oxisols. We have the
amendment nearly ready for publication, but must decide
which is the best format. The soils Division at the
National Headquarters would like to use the same format as

is used at the great group level.



CLASSIFICATION OF ANDISOLS

International Committee on Classification of Andisols
| COMAND

This is a brief report on the International Committee on the
Classification of Andisols (ICOMAND). |ICOMANO has been a
functioning committee since 1979. In Apt-i | of that year
ICOMAND Circular Letter No.1 went out. The bases for this
circular was a one year visit to New Zealand by

Dr. Guy Smith. While there, he produced a Preliminary
Proposal for the Reclassification of Andepts and some Andic

Subgroups. The New Zelanders also interview Dr. Smith and
published the interviews, which provided the first glimpse
of some of the rationale for Soil Taxonomy. (Later SMSS took

over this task and Technical Monograph No. 11 is the
product). Dr. Smith proposed to elevate the suborder of
Andepts to an Order level and suggested the term ANDISOLS.
This proposal gave birth to ICOMAND, and many years of hard
work.

As with the other ICOM's ICOMAND communicated predominantly

by correspondence. For this to be successful many dedicated
people are needed. This work is usually done outside ones
normal position and responsibilities. ICOMAND was very
fortunate that it was backstopped by a whole institution,
The Soil Bureau of New Zealand. New Zealand is one of the
countries using Soil Taxonomy, and as they have large areas

of volcanic ash soils in the country and have considerable
involvement in the Pacific Islands where such soils are
prevalent, they made an institutional commitment to improve
the classification of volcanic ash soils.

In 1981, together with the Soil Science Society of New

Zeal and, they organized an international conference on soils
with variable charge. This meeting provide many new ideas
to ICOMAND. It got the committee off and running.

To develop the classification of the Andisols, ICOMAND

enlisted the help of all the Pacific rim countries where
such soils were prevalent. Soil chemists and mineralogists
were requested to test analytical criteria. The New Zealand

soils data base was merged with the NSSL data base and the
pedons collected by SMSS so that some of the new criteria
could be tested.

41



After the meeting on Variable Chaigc there were several

other relevant international meetings. These were Fourth
International Soil Classification Workshop, Rwanda Africa,
June -1981; VI international Soil Classification Workshop,

Chile and Ecuador, January 1984 (Totally dedicated to
Andisols); Congreso International de Suelos Volcanicos,
Tenerif, Canary |Islands, July 1984; First International Soil
Correlation Meeting (ISCOM) Idaho, Washington, and Oregon,
July 1986; and IX International Soil Classification Workshop
(ICOMAND and ICOMAQY, July, 1987.

ICOMAND has had to interact extensively with JTCOMOD to
ensure that the proposed definitions produced mutually
exclusive classes with respect to Andisols and Spodosols.

Even today there are still problems, however they seem small
now as 'compared to the initial task. It seems there will be
Spodic Andisols and Andic Spodosols. The real challenge is
to develop a system which will allow the field soil

scientist to make the separation, and this is happening.

In 1986, ICOMAND produced a draft which was tested at the
first International Soil Correlation Meeting (ISCOM)» which
was held in the Pacific Northwest of the United States.
Many problems were identified and many suggestions given at

this meeting. It brought together many soil scientist from
outside of the United States and many more United States
soil scientist that had bean able to attend the other
international meeting. The cut come of this meeting was a
major revision to the proposed Andisol order, and another
Circular. By now they were up to Circular No.9. This
Circular will be tested at the IXth Soil Classification
Workshop in Japan. By the middle of 1988, the final
proposal will be submitted to SCS for final testing and then
hopefully approval and inclusion into Soil Taxonomy as the

11th soil order.

The work of ICOMAND has really been a'internationalzation of
Soil Taxonomy. The number of participants has been large,
and very hard working. At times there were major
disagreements but everyone worked together and major
advances in the classification of Andisols have been made.
In giving a report on ICOMAND it is not possible to thank
everyone who contributed but Dr. Mike Leamy the committee’s
chairman from its birth must be thanked. He spent many
extra hours outside his job as director of the Soils Bureau
of New Zealand ensuring the rational and proper development
of the new soil order Andisols.
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INTERNATIONAL COMMITTEE ON VERTISOLS

{ICOMERT?

SUMMARY OF ACTIVITIES

TERRY D, CcOOK

This is a summary of the work done by ICOMERT.

Dr. Juan Comerma, Chairman of ICOMERT has studied and
observed Vertisols in Texas, Alabama, California, Oregon,
Philippines, Australia, and his home country of Venezuela.
Extensive work and collaboration has been completed with
Drs. wilding, Texas A&M, Thompson and lsbell, CSIRO,
Australia, and many others that responded to the circular
letters. In addition Delayne Williams of the South NTC has
worked and contributed greatly to the revisions and changes
and testing these changes in the Vertisols.

1. Definition of the Vertisol ORDER.

1.1 Gi lgai = There is a proposal to eliminate gilgal
as a sole criteria in addition to depth, clay,
and cracks. Most respondents agreed that gilgali
could be confused with patterned ground, the many
different kinds of expression of gilgai, and
cultivation that eliminates o¥ subdues the
expression of gi lgai.

1.2 A depth requirement for the presaence of
slickesides within 1 meter has been proposed and
supported by most members.

1.3 Thickness of vertic properties. This proposal is
still under investigation that would allow soils
with vertic properties to a depth of 30 cm in the
Vertisols. Most of the support for this proposal
is from the Australians who would like many areas’
that are less than 50 cm, but greater than 30 cm
to be included with other soils of the area that
have vertic properties and appropriate inter-
*pretations.

1.4 There is a proposal to add a criterion of the
abundance of inclined slickensides between ‘25

and 100 cm. The minimum amount of observable
slickensides on natural structural surfaces would
be a weighted average of 10%. This would help

differentiate pedogenetically young soils with
some vertic properties and with a few random
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slickensidcs, with Entisols and Inceptisols and
other soils with argillic horizons that also have
a few slickensides.

The same requirements could also apply to wedge
shaped tilted structural aggregates.

SUBORDEHS

2.1 In the first published edition of the 7th
Approximation, 1960, Aquerts was included as a
suborder. They were subsequently dropped for
various reasons. Recent studies and support from
committee members indicate the need for
reinstating the Aquerts. The definition of the
aquic conditions for Vertisols is closely
associated with the work of Dr. 'J.Bouma of The
Netherlands, Chairman of the International
Committee on the Aquic Moisture Regime (ICOMAQ}.

Some field work has been in testing dyes
(reagents) that detect the presence of reduced
compounds like Fe++ or Mn++. Two materials, a
dipidrydil and bensidyne, show promise of simple
field identification of soils that have been
saturated and reduced.

2.2 There has been renewed interest and support from
those in higher latitudes for a new suborder,
Cryerts. There are documented soils that have

frigid and cryic soil temperature regimes with
vertic properties. At present most of the
documentation is from high elevations in the
Rocky Mountain states and Canada. Those soils
with a frigid soil temperature regime could still
be classified as frigid families, but those with
cryic regimes as Cryerts. Interpretations between
frigid and cryic are quite distinct, therefore the
separation at the family and suborder level. This
would be consistent with other orders as Cryods,
Boralfs, or Borol Is. It could also be recognized
at the great group level as in the Cryorthents,
Cryaquolls, Cryumbrepts, etc. This proposal needs

further study and testing for additional
documentation and support.

2.3 Requirements and criteria for the Uderts, Xererts,
Usterts, and Jorrerts remain essentially

unchanged.

GREAT GROUPS
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3.1 Six formative great group elements have been

proposed. At the present time not all suborders
have used every great formative element.

Dura and Duri - Soils with a duripan between 50
and 100 cm. An example would be Durixererts.

Dystr — This is an attempt to differentiate soils
that are acid and many have significant amounts of
Al and/or Al phytoxicity that affects the use and
management of these soils.

Dystr has been tentatively defined as “having
in the major part of tho upper 50 cm a pH of
5 or less (1:1 water) or 4.5 in 0.01 M CaCl2
when the EC is less than 4 mmhos/cwm."” An
example would be Dystruderts.

Eutr - Definition of Eutr would be the counterpart
of Dystr with pH values of more than 5 or 4.5. An
example would be Eutrusterts,

Epiaqu = These would be the soils that are subject
to ponding for at least a few continuous days in
most years. An example would be Epiaquerts.

Haplo~ These would be the soils that represent
the central concept and that have no other
significant diagnostic features or
characteristics.

Sal i — There is documentation that some soils have
a salic horizon within 75 cm of the surface. Some
are saturated within 1 m and some are without
saturation. Additional comments are pending to
further refine this class. An example would be
Salitorrerts.

3.2 Under consideration and testing are the following:

Sodi— Those soils that have an ESP of 15 or more
in some part of the upper 1 m (Seditorrerts).

Pale — Those soils that have a petrocalcic
horizon. However this has not been documented and
does not necessarily indicate an expression of
age. At this time the Pale great group will not
be used.

Calci - The Calcitorrerts would be the soils that

have a ¢alic horizon whose upper boundary within
1 m and are calcareous in all parts above the
calcic horizon. Many Vertisols are calcareous



especially in ardic climates. This great group
will probably be dropped and combined with the
Haplotorrerts.

4. SUBGROUPS

4.
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Ten subgroups have been proposed and 8 are
under consideration pending comments. These
are listed below with a brief description of
their def inition or use:

Typic - Without any of the following criteria for
other subgroups.

Aeric— Provides for the somewhat better drained
soils or the for soils that are reduced less or
more intermittently than the Typic.

Ardic — Used in the Xererts and Usterts to group
soils that are drier than the Typic.

Chromic = Typic subgroups will be considered as
having dark colors, chromas less than 1.5 (same as
the current definition for Pel I¥. Chromic
subgroups will be the brighter chroma soils. It
has been noted by many individuals around the
world that the current criteria for the Chrom and
Pell great groups do not represent the original
intent of the more poorly drained soils as Pel 1
and the better drained soils as Chrom.

Hapl ic - Used in the Durixererts to separate the
nonmassive or lesser indurated duripans from the
indurated opalized and platty Typic subgroups.

Leptic = The current proposal is to use this
subgroup to express lesser vertic properties such
as slickensides or wedge-shaped aggregates only to

a depth of less than 1 m. It would also include
lithic and paralithic contacts and a petrocaicic
horizon. Some comments have been voiced to

separate the harder contacts into a separate
subgroup. The Leptic subgroup is provided for
differences in engineering interpretations and
degree of expression of vet-tic properties.

Sodic~ The criteria would be the same as for the
great group. These would be the soils that have a
value of 15 ESP or 13 SAR or more in any
subhorizon within a depth of 1 m.

Udic—- Provided in the Dystiraquerts and
Eutraquerts that have ustic regimes as the Typic.
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Udic subgroups have cracks that are open for lass
than 150 cumulative days.
Ustic- Used in the Duriaquerts to indicate soils
that have cracks that open and ciosemore than
once. The Typic concept for this groat group is
Xeric or the cracks open and close only once. In
the Eutraqueststhe Typic is defined as being in
the Udic regime and therefore these soils would
represent slightly drier conditions.
Xeric = Used in the Epiaquerts and Eutraguerts to
separate soils from the Typic that have cracks
that open in the summer and close in the winter.
4.2 The following 8 subgroups have been proposed ot
are under consideration, but have not been
thoroughly documentedor tested:
Aquic = Provisions are being considered to provide
subgroups that are integrating toward the Aquerts.
These soils have wetness conditions at some
periods of the year, but do not meet the criteria
for Aquerts.
Entic— This subgroup will probably be dropped.
There is no evidence to date to support
separation.
Grumic ~ Some comments support the return of
separating strongly granular surface expression of
vertic properties and “on granular ©or crusty
surfaces as Mazic as originally proposed in the
1960 7th Approximation. There are many pros and
cons to or not to separate surface features at the
subgroup level. These properties are often
ephemeral and are subject to rapid and repeated
changes by cultivation, irrigation,

kinds of crops, and management of the soils.

Lithic = Proposals have been submitted to use

Lithic subgroups to separate soils with lithig,
petrocalcic, petrogypsic, petroferric, etc., that
occur between the depths of 50 and 100 cm. This

would be contrary to the Lithic subgroups of other
orders which is used at 50 cm except in the
Oxisols.

Mollic—- As with the Entic subgroup there is
little support to keep this subgroup. There has
been no documentation to show any significance in
the original separation.
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Paralithic — This subgroup would have a paralithic
contact between the depths of 50 and 100 cm.

Sulfic — Provided for in the Dystraquerts that
have jarosite mottles and usually have a pH of €
4.0.

FAMILIES

The family criteria using fine and very fine,
mineralogy and temperature classes remains essentially
unchanged.

Calcareous families would not be applied to Dystr great
groups; all others could be calcareous or non-
calcareous.

The use of depth classes to a meter is still under
consideration and will be submitted for comments in a
future Circular letter.

More detailed and complete criteria and definitions are
provided in 4 Circular letters submitted by

Dr. Comerma. Those who are interested in receiving
these Circulars or future editions or wish to comment
may contact one of the following persons:

Dr. Juan Comerma
CENIAP, MAC
Apartado 4653
Maracay 2101
Venezuela

Dr. John Witty

USDA Soil Conservation Service
P.O. Box 2890

Washington, D.C. 20013

Dr. Richard Arnold

USDA Soil Conservation Service
P.D. Box 2090

Washington, D.C. 20013
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FOOD SECURITY ACT OF 1885%
TASK FORCE REPORT

Status of Soi | Surveys on FSA Lands

When the 1985 Food Security Act (FSA)was enacted the Soil

Canservation Service (SCS) determined that 94 million acres
of land in the United States needed soil maps for FSA
activities. As of September 30, 1987, 35 million acres of

FSA land remain to be mapped by January 1, 1990.

Duri“g FV-1987 the greatest workload was concentrated in the

upper Midwest and Northern Plains states. Five states:
Illinois, Missouri, Minnesota, Montana, and North Dakota
accounted for 45 percent of the nations remaining FSA acres
to he mapped. During FY-1987 special assistance was
provided to the soil survey program in those states for
planning and implementing management strategies developed by
the 1987 Soil Survey Task Force. Fifty-five soil scientists

were detailed into these 5 states during the summer, and
they alone contributed over 1.4 miltion acvres to this

mapping effart.

In 1988 emphasis is being placed on assisting the 25 states
with the greatest remaining acreage of FSA priority lands.
Additional funds were provided in the 1988 Appropriations
Act to increase productivity of soil survey activities and
to prioritize mapping of FSA lands. Management initiatives
being undertaken to enhance productivity include:
authorization of overtime for soil survey project members,
temporary reassignment of soil scientists from areas where
seasonal climate inhibits mapping activities to areas with
less severe weather conditions, hiring additional soil
scientists, and contracting out mapping activities where
gualified private sector soil scientists are available.

There were 49 scil scientists on temporary details in the
states Arizona, California, Florida, Louisiana, North
Carolina, Texas, and Virginia during the FY-88 winter months

and we are anticinatinaneedina 107 soil scientists on

detail during the FY-88 summer-months. I” addition, efforts
are being made to hire additional soil scientists in &an
attempt to offset the continuing toss of soil scientists
from SCS.

Each state has recognized this workload as a national
priority and has a plan for completing the mapping of th i s
cropland and potential cropland by January 1, 1980 and/or
for providing staff to other states needing assistance.
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TASK FORCE REPORT Z

SOIL CHARACTERIZATION STANDARDS

Reasons for the Task Force

The matter of standardization was brought up at each of the
regional soil survey conferences last year, and at some of
the regional conferences in previous years. Major stimuli
for discussion were:

1. General interest in standardization
2. Concern about the significance of OMB Circular A-119
3. Concern about status of NCSS procedures relative to

procedures sanctioned by’ other groups such as ASTM, EPA
or OSM, and

4. Interest in considering the option of allying NCSS
procedures with ASTM by proposing them for ASTM
acceptance.

Agenda

This is a” interim report of Task Force perceptions and
preferences about the issues. Fo llowing this conference,
the attached questionnaire will be sent to selected user-s of

NCSS cooperators at large who produce laboratory data.
Responses are to be tabulated and task force recommendations

completed by mid-November. Task Forcé positions will not be
solidified wuntil after reviewing the responses.
National Soil Survey Conference Action

No formal action is requested unless this report stimulates
the conference to add further instructions to the four
charges. The Task Force does request advice on NCSS
cooperators that should be sent the attached questionnaire
or the approach to the issues.

Charge 1 — Does the NCSS need a set of standard laboratory
procedures?

Task force opinion is an overwhelming, “Yes”. Opinions
divide when we begin to discuss the purpose of the
standards, how limited and how Ilimiting to make them.
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There is diverse opinion about whether we should specify
that the procedures in Soil Survey Investigations Report No.
1 (SSIR-1) are the standards, whether Agronomy Monograph

NO. 9 plus SSIR-1 should be specified or whether there
should be a NCSS document citing equivalent procedures from
a variety of references.

There is also a diversity of opinion about the purpose of a
standard set of procedures. For Soil Taxonomy there is a

more or less standard set in use. For other purposes some
prefer to view the standards 8s guides.

For a computerized data base, a modest majority favors
standard procedures, but the issue quickly becomes
complicated with regard to non-standard procedures that are
good information for many purposes, but might not be exactly

like the specified standard. Those favoring procedural
standards for a data base overwhelming favor a standing NCSS
committee to take responsibility for the standards. With or

without standards, the very existence of data bases will
force some standardization to provide continuity between new

research and old data. In a grant-oriented scientific
community the broader impact of research that ties into
existing data bases will compel at least in format

standardization regardless of what we decide.

Responses are mixed with regard to standards for
interpretations. For legal applications a sancticned set of
standards would compete better with standards of other
groups. For grant or contract competition there is wusually

a specified set of standards to be met. This might more
often be the NCSS sanctioned procedures if they were more
formalized. Furthermore, when NCSS cooperators have to

follow non-NCSS procedures there is arf erosion of a coherent
NCSS effort, and that erosion it a serious matter today.
Presumably, no one’s standards would be binding for many
kinds of research, except, perhaps to show how non-standard

procedures calibrate to certain data bases. There will be
some strong opinions for and against NCSS sanctioning of
procedures for specific applications. The Task Force will

have to screen responses from producers and users of data
very carefully when making any recommendations in this area;

Charge 2 — Should NCSS attempt to have a set of procedures
by ASTM?

There is a majority preference to keep ASTM and NCSS
standards separate, but some see advantages to closer ties
or to proposing selected NCSS procedures to ASTM for
specific purposes.



Task Force respondents agree that the advantages of

adoption of NCSS procedures by ASTM is legal standing and
credibility relative to specific applications. Disadvantage
would be in loss of flexibility. One respondent strongly
suggests that such inflexibility would slow progress in soil
science.

OMB Circular A-119 (1983)was one stimulus for this charge.
A-119 states federal position about use of wvoluntary

standards. It encourages Federal agencies to wutilize
standards such as those of ASTM, which are created by
voluntary, public-private interactions. It emphasizes those
standards that affect industry and those that can be used by
regulatory agencies. NCSS lacks private sector input and
therefore does not have voluntary standards in quite the
same sense carried by A-119. We may learn more, but at this
time it looks as though A-119 would encourage a Federal
posture in which NCSS would utilize procedures from groups

such as ASTM where there is some advantage to doing so, but
not at the cost of efficiency or effectiveness of our
operations or of our products. Therefore, the appropriate
stance at this stage is to be aware of the circular, and
chart a course that allows NCSS to best perform its various
missions defined by wusers and providers of information.

Charge 3 ~ If voluntary standards or procedures arc used,
how should changes in procedures or new
procedures be tested and adopted?

The strong preference is for some kind of NCSS review
process. Upinions vary on how and on degree of formality
for creating change, but include some kind of periodic
review, possibly quite broad-based in NCSS, and possibly
with the new methods published in a scientific journal.
These preferences are expressed across thoe spectrum from
those who wish to view the standards as only non--binding
guides, to those who want legally formal standards.

Charge 4 -~ If voluntary or standard procedures are used, how
should they be implemented?

Respondents favor simplicity. Some point out that
implementation could be in steps, beginning with NCSS formal
sanctioning of all or parts of SSIR-1 and Agronomy Monograph
No. 9, and probably leading to seme kind of NCSS document

(possibly loose leaf). Most favor a NCSS standing committee
as the central action group. Some envision task forces to
settle specific issues, and several see National Soil Survey

Laborator-y efforts as a necessary support to committee and
task force actions.




Members = Soil Characterization Standards Task Force
Cha i rman: Steven Holzhey

Bill Allerdice
Ray Bryant
Victor Carlisle
Maynard Fosberg
Tom Ammons

Gary Peterson
J. L. Richardson
R. V. Rourke

A. R. Scuthard
Benny Brasher
Warren Lynn
John Kimble

Task Force Advisor: Neil Smock

Dear Task Force on Soil Characterization Standards was
recently created to evaluate NCSS positions and recommend
action on charges listed in the attached questionnaire. We
are soliciting comments from those who produce
characterization data for the soil survey program, and from
a number of those who use the data. Please f i | | out al | or

part of the questionnaire, add any comments to help us
understand your perspective on these or related issues, or

pen in options not in the questionnaire. Charges to this
task force relate to characterization procedures and not to
the whole subject of standards. Should we in NCSS more

formally identify those laboratory procedures that most
accurately fit our concepts of the properties and intended
data users? If so, how do we do it and how do we change
standard procedures as technology evo‘llves?

If you see deficiencies in other aspects of NCSS
characterization standards, please call them to our
attention. We can summarize your concerns, although action
may be the realm of a different group.

There are several reasons for these questions now, including
the size of the combined data bases of all the laboratories;
the rate these data bases are growing, tho increasing
variety of uses for the data, worry that we do not know
guite how well standardized we are and the slow certainty
that we will have a national NCSS data base for pedon data.

Another reason is the growing number of formal sets of
standard procedures in the environmental and engineering
communities. Do we need more visible standards to hold aur
own on technical or legal grounds? I f sy what should the
standards be? Do we need acceptance of our flexibility and
freedom to do research? Might concern about standards
stampede us into complexities we should avoid?






We hope you can give these critical topics some careful
thought.

A response is requested by September 20,1887.
Task Force Chairman: C. Steven Holzhey

Questionnaire to National Cooperative Soil Survey (NC5S)
Participants and to Users of NCSS Laboratory Data

Those who are mainly users of the data may wish to answer

all or only some of the questions, or may wish to put views
in writing. We want to define your needs accurately, any
problems you have with NCSS laboratory data, and whether
more formal standards would be helpful. For your

information some typical characterization data are appended
to the questionnaire.

CIRCLE AS MANY OPTIONS UNDER-ANY HEADING AS NEEDED TO
DESCRIBE YOUR PREFERENCES

Charge 1 — Doos the NCSS need a set of standard laboratory
procedures (for soil characterization)?
(A No.
(B> No, but there should be a compilation of methods

used by NCSS | aboratories, and method codes assigned,
suitable for use in data bases to show equivalence and
differences among procedures.

(C> Yes, and we should:

(1 Consider that we have adequate standards and
need no further formality or NCSS documentation,

(5 Other (specify)

(D> Yes, and we should view the set of standard
procedures as:

(17 General Guidelines

(2 Standards to be followed rigorously by NCSS
cooperating laboratories, but without a protocol for
validating equivalency among laboratories,,

{3) Standards to be followed rigorously by MNCSS
cooperating laboratories, and have a protocol for validating
equivalency among laboratories,
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(F» Yes, and if there is no one ASTM committee to
address soil characterization standards, NCSS should seek to

have one established.

(G What advantages and disadvantages do you see in
going to ASTM?

Charge, 3 — If voluntary or standard procedures are used, how
should changes in procedures or new procedures be tested and
adopted?

(You may profit from reading options under Charge 4 before
filling out those under Charge 3.

(A} Through SCS action.

(B> Through NCSS standing committee action,

(CY Through periodic NCSS task force action.

(D) Through one of the above, using a set protocol for
proposing and testing changes or new procedures. The

protocol to be written into NCSS policies and procedures.

(H> Through ASTM committee action (as they now
ocperate’.

(4 Data that justify changes should be published.
(KD Clther (specify).

Charge 4 -~ If voluntary or standard procedures are used, how
should they be implemented?

(A They are already implemented adequately.

(B How detailed would you prefer the specifications
for standard procedures?

(1> One citation of a standard procedure for each
measurement, with no procedural discussion,

(2) Several citations of equivalent, published
procedures from each measurement, with no procedural
discussion

(3) cCitations plus identifcation of critical
steps required to produce equivalent results with each kind
of measurement (as saturated paste for saturation extracts
to measure salts), but not detailed stepwise procedures.
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(4} A laboratory manual with one detailed,
standard procedure for each property, and literature
citations for other equivalent methods,

(5) Compile statements of rationale for the
choice of procedures,

(6) State procedural | imitations (for example,
ranges in properties over which a procedure is known to be
effective).

(7 Identify changes in procedures necessary to
overcome specific limitations.

(B> Other (specify)

1499 If you prefer to specify equivalency among
alternative, published procedures, how should equivalency be
determined for the initial Iist of standard procedures?

(1? Through inter-laboratory comparisons among
laboratories that use different published methods (to test
equivalency of methods, not to test quality of
{ aboratori es},

{(2) Throughcorrespondence. among NCSS
laboratories in which each laboratory specifies the
designated standard procedure to which each of its published

procedures is equivalent. Unpublished procedures to be
omitted from list. Compilation and publication of lists
just the way they are sent in. No reference to who sent
them in except a general list of participating laboratories.

(3> Same as Option {(2),above, except that a task
force of experienced analysistsfron NCSS labs should screen
the citations

(4> Other (specify) and require proof of
equivalency for questionable prcedures.

(D> Who should be in charge of initial implementation?
{1 scs
(ZY Standing NCSS committee
{(3) NCS5S task force,

(4> Other (specify).



)

and what

What

vehicle should be used to distribute methods

vehicle should be used for later changes?

(1>

(2>

(P

{4)

(5

(B>

(7

Supplements to Soil Survey Investigations
Report No. 1

{a) For initial implementation

(b For later changes

Notes in Soil Science Society of America
Journal
(a) For initial implementtation

{b) For later changes

A NCSS manual withperiodic supplements,
(a) For initial implementation

(b)Y For later changes

A NCSS newsletter,

{a) For initial implementation

{(b> For later changes

Pages for loose leaf binders,

{a) For initial implementation

{(bY For later changes

Addenda to the National Soils Handbook
(a) For initial implementation

(b> For later changes

Other (specify)
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TASK FORCE 2
S0IL FaMILY CATEGORIES

Thechairman sent the charges and 3 discusslon of the issues
afi 18 May to the 11 prospective Task Force members listed
belew., Written responses were received from the first elght
listed. The last three plus Base and Edmotndsand, in
addition, Hari Eswaran, Gary Muckel,and John Witty
participated in a Task Force meeting at the Conference.

Richard Base, USDA-SC:S, L incaln, NE

William E. Doiilarhide, USDA~-8CE, Keno, N V

Joe Downs, USDA-SCS, Salt Lake City, UT

wW. J. Edmends, VFI and State University, Elacksburg, VA

Righard Fenwick, USDA-SCS, Washington, DC:

A. D. Karathanasis, University ‘of Kentucky, Lexington,RY
D. L. Makma, Michigan State University, East Lansing, MI
Ronal d Paetzold, USDA-BCS5,Lincoln,NE

EBen F. Hajek, Auburn University, Auburn, AL

Jerry Ragus, USDA-FS, Atlanta, GA

Wayne Rebb i &, USDA-FS, Albuquerque, NM

The five Issuespresented to the members are discussed
belows

i. Definitlorn of Family Cateqory

Charges for the task force ask for a “meaningful definition®
of the farni |y category "consistent with Sol | Taxonomy”. The
issue seems to be that it is not appropriate in a taxcnomic
S5y5tem to have one category in which classes can be regarded
a.5 “technical groupings"(Cline,1%4%), That i s, farni l ies
should nothe defined simpiy to achieve homogeneity for
interpret ive purposes. The charges suggest that it may bte
possibletodefine the family category in a way that
preserves must or al | of thehomoegenei ty without vie |l ating
the tauonamic proprieties. The original concept of Sail
Taxonomy and twe recently proposed concepts of the family
category are presentedbelow.

Gril SurveyStaff - 197 & -~ Fage 20O

Families

In this category, the intent has beentogroup the gnils
within a subgroup having similat- physical and chemical
properties that affect their responses tm management and
manipul ati ap for use. The responses of comparable phases of
alsailein a. filmily are nearly enough the same to rneet

&0
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moot of our need5 for practical Interpretations of such
responses. Soil properties are used in this category
without regard to their signiflcance as marks of processes

or lack of them. .. These properties are Important to the

movement and retention of water and to aeration, both of
which affect &0l use for production of plants ar fur
engineering purposes.

Halek = 19BH

In higher categories (above the family) emphasis has been on
marks of important sets of processes, both higstarical

(geolog ic) and current. The faml 1y category emphasizes
those additional soil properties that mark future potential
for change and rate of change. Classes are grouped on the
basis of the scil material primarily particle size, mineral
and/or elemental composition (capacity factors) and soil
temperature (intensity Tactor). Ciasses are defined In
terms of the current state of soil material and temperature
at defined depth [limits. It is not necessary that past
processes he known. However, both historical sclil forming

processes and the initial state of the material are often
apparent.,

Wittty and Arnold - 19&7

At the Tfarnlly level, classes are differentiated on the basis
of properties that reflect the potential for further change,
including such ptoperties as particle-size distribution,

rineralogy, temperature, soil depth, and others. Particle
izc, mlneralegy, and #oll depth are malnly capacity
,actors, whereas so0il temperature is an intenslty Tfactor.

An extenston of the Witty and Arnold definition (concept)
was proposed to the Task Force. Five written responses
favored the proeposal and two favored the Witty and Arnold
version. Two of the seven responses questioned the need for
a change from Handbook 436. At the Task Force meeting,
there was general support of the draft Task Force proposal
modified, primarily by addition of the first sentence frorn
Handbook 436, as fol lows:

Task Force FProposal

it

At the family Jlevel, classes are differentiated within a
subgroup on the basis of properties that control current
processes within the soil and the potential for Tfurther
change in such features as mineral composition, status of
arganic matter, differentiation =f horizons, and nutrient
status. Current processes include movement and storage of
water, leaching, mabi 1 ization and immebilization of



components, organic matter decompositl on, mineral

we at her ing, and sco on. In this category, the imntent has
beer to group sal Is having similarphyslical and chemical
properties that affect their response6 to management ancl
manipulat i on for use.

2. Criteria for Fami lies

The Task Force proposal above does not require any changes
in the list of properties used ‘co differentliatefamilies,

In his recent revliewoffamllles and the fami ly category,
HaJek(1?2B)ldentifled mineralogy as the moat problematic
diagnostic at the family level. His major recommendat ions
were to consider clay mineralogy in loamy and loamy-skeletal
as well as clayey and clayey-skeletal particle-size classes
and to emphasize assemb! ages of ‘'minera Is rather than s ing le
minerals. Extracts from hls report (Attachment 1) outline

many of the revised mineralogy classes. Ha,ek told the Task
Force that he used new, provisional names to avoid conflict
with current names. Only 11 or 12 classes, al |

phyllosilicate classes, are used for the mineralegic map of

southeastern states under developmentby the regional
committee &-1EZ, Significance and Distribution of Mineral
Cemponents in Southern So i Is.

Task Force members expressed general support ofHajek's
approach to revisemlineralogicalcriteria and suggested the
need for refinement and simp} ifiction. The most extensive
comments, forwarded by onecf the members, were in a letter
dated? April 1934 from the Midwest NTC: to John Witty.
Differential application ofmineralogic criteria by carders
otby other classes of higher categories was recognized as a
promising possibility. Need to change the key was
suggested.

The Task Force expressed some interest in Dr. Van Wambeke's
proposal (Attachment €)to use both summer and winter
temperatures tno define so i | temperature regimes where mean
winter and mean summer saoi | temperatures differ by EoC or
mar e. This proposal was included in Hajek's interim report
of January 1984,

e Cantrol! Sectian

As defined by Seil Taxonomy, the control section far
particle-size and mineralogy classes used at the family
level ranges Im thickness from a bit more than © to 7% cm.



The depth to the teop of the control section ranges from O to

almost Z00cm. The depth to the bottoem of the control

section range5 from a bit more than O to almost 250 cm. The
taslt force was charged to consider simpliflication, "improved
effectiveness"”, and inclusion of surface layers. The issues

suggested to the Task Force weret

a. Burface Lavers

Except for shallow and cold soils, the control section
excludes the upper 28 cm of the soil at both Tfamily and
seriles levels. This contindes the longstanding practice of
recognizing differences in surface texture by subdividling
soil series into soil types and avoids change in
classification with tillage. Cn the other hand, some
diagnostic horizons and characteristics used in categories
above the Tamily do consider the upper 2% cm of the soil.
Members of the Task Force were divided between exclusion of
the O-%to~ZB-cm layer and starting the family control section
at the surface of the 6011.

be Grossarenic Soils

The exception made for grossarenit subgroups adds 1Q0 cm to
the range in depth to both the upper and Jlower toundaries of
the control section. Task Force members were asked: |Is
this a useful exception? |Is it reasonable to allow the
control section to go so deep? Does anything need to kLe
fixed? Only one member supported (with strong reservations)
the special treatment of grossarenic soils.

c. Aragillic and Natric Horizaoans

Much of the complexity In specification of the control
section vresults from emphasis on =&rgiliic and natric
horlz0Ongé. Task Force members were asked: Is thils
justified? Would it be better 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 arglllic and natrlc horizons.

d.  Aplor i zen

Jf the members of the Task Force who favored exclusion of
surface horizons from the control section, only one favored
a standard depth Tfor its upper boundary (28 cm) rather than
the base of an Ap horizon thicker than ZE cm.

&3
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Written responses about these four |lssuwes from Task Force
members suggested that further consideration is needed,
particularly with respect to arglliic and natric horizons.
The following definition of the cantrol section for
particle-size clissses or their subst itutes evoked mixed
reactions from Task Force member5 at the Conference.

Particle-size modifiers or substitutes are used to describe

material from the surface to a #reut limiting layer if any of
these come within a depth of Zé& cm ar less, or to a depth of
246 cm if the soil temperature Is( degrees € or lower within
this depth about g months after the summer solstice.

In other soils, particle-size modifiers uor substitutes are
used to describe material from (1) the top of an argillic,
natrlc, ar kandic horizon shallower than ZE cm, (&) the base
of an Ap horizon deeper than &Z& cm, or () a depth of EZF cm,
if neither (1) nor (Z&) applies; to (1) a root limiting layer
at a depth less than 1 m, or to a depth Z% cm below the
level at which the &¢i! temperature 1|5 0 degrees ¢ about 2
monthe after the summer solstice, or ta l m, whilchever of
these Ii& shallower, or (2} if the depth t¢ the upper
boundary of an argillic, natric, or kandic hot-lion is
between &O cm and 1 m, to B0 cm below such boundary. If
within these depth limits there 1is an argillic, natric, «r
kandic horizon or scame part of suwch hoerizen and no straongly
contrasting particle-size classes, then particle-size
modifiers or substltubtes are used to deacribe the upper EQ
cm of +the argillic, natric, or kandic horizon, or the whaole
of such horizon if it I& |less than than 50 thick, rather
than the entire control section.

Task Force members at the Conference recognized that the
importance of thin argi | I ic and natric horizons varies
strongly with differences in moisture regine and supported
definition of the Tfamily control gection for specific orders
o other classes above the family level. ICOMAND (Leamy and
K. i nloch, 1%%7) already has defined a contirol section far
Andisals different from that used for other orders.

4. Kelatiopship of Family and Serl

g Lateaories

Two Task Force members expressed mild concern about
confusion «r overlap of criteria between the TfTamily and
series categories. (ne wrote that there are problems in use
vf less than the whole range of a farni ly as a component of a.



mag  unit. fine pointed out the possible use of refined
mineralogical criteria in place of bedrock differences at
the series level.

. Charges For an Internaticonal Committee

A group from the Steering Committee for the NCEBH Work
Planning Conference intended that the Task Force lay the
groundwoerk for an international committee on the family
category and suggested these questions;

What properties best meet the needs or intent for the faml ||y
category?-

Do we need different properties Or just expansion gr
refinernent af existing properties?

Do we need to differentiate more clearly between the Tamily
and series categories with respect t¢ the criteria used at
each level?

What should the Tfamily contral section reflect?

Do we need to change the ceaentrol section? |If g0, what
should it be?

Should we simplify the family?

Should the specifications Tfar identification of Tfamilies be
presented In a separate chapter of B8«il Taronomy as is done
now «r should they be dlstrlbutcd within the text in the
chapters far each «f the orders?

The Task Force supported the fol lowing charges and issues
for an international committee <on the Tfamily category:

Evaluate suggestions and recommendatl ons for changes In the
farnily category resulting from the work of the Task Force on
Soll Family Category of the 1%37 NCSS Work Planning
Conference.

Solicit and evaluate suggestions and recommendations Ffrom
other sources.

Make &tudies and prepare reporté and publications s
appropriate.

Develop and present proposals and recomrnendati ons fot
changes in the family category.
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Issues tebeconsl dered Includes '
Definition oF Conctept of the Familwy Catepgory
Froperties to be used at the fFamily level l
Mineralogy classes I
Temperature regimes
Fossiblesoilmoisture classes I
Control Section
Relationshipof family andseries categories (low priority) I
BECOMMENDATIONS TO _THE CONFERENCE I
Reguest Format lonofaninternationalicomml| ttee on the
fami Iy category with the charges listedabove.
Ackregional conferences to review and testHalek's I
proposals fur mineralogical classes and Van Wambeke's
proposals fur soil temperature +regimes.
Call for a study of U.S. soi |l series to provide information I
on the number, classification, extent, and location of
qrossarenicscils and of ser ies with upper ar lower
taundaries of argillic and natric hoerizoen shallower than ZB I
cmordeeper than 1 m.
FRefer all these [6sues to the interpatianal committee. I
BECERENCES
C:line, Marl in G. 1349. Fiasic principles afswoil I
classification. 8oil 8c ience &71801-721,
Hajek, Ben F. 1%28. A review of the family category In I
So il Taxopomy. A draft f Inalreport to GCS/6MES and OICD,
USDA.
eamy, M.L. and D.l. Kinlach. 1'387. Intermational I
Cararn | ttee wn the C: |1 ass i f i cat lenof An i dsols{ICOMAND),
Circular LetterNoe.%, 1 May 1®#27. New Zeal and So i | Bureau,
DSIR, Private Bag, Lower Hutt.
Bo i | Survey Btaff. 197G. So | | Taxonomy. USDA-GCH,
Agriculture Handbook #43&. U.S. Government Printing Off Ice, I
Washtington, DC.
Witty, JohnE. and Richard W. Arnold. 1987, Soil taxanomys I
an over-vi ew. Outlook an Agriculture 1&:2-13.
ElllgGueknon I
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FLOW CHART OF SOIL MATERIAL CATEGORIES FOR SOIL TAXONOMY
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Attachment 1-72

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

Definitionl - 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

Definition -
1. less than 15 percent expanding layer silicates in the
< 2 un fraction.

2. clay activity, derived from permanent charge, 15 less than
16 cmole(+) kd- "clay (ECEC)

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 thaau?ﬂ%aﬁ%il (<BD), whole soil
b. < 25% Gibbsite,whole Soil

classes = In loamy and clayey families of Dxisols, Ultisols.
Alfisols, Entisols, and Inceptsols,

Bisiallitic

Definition - soil material consists of appreciable 2:1 and 2:2
phyllosilicates.

characterized by:
a. greater than 15 percent expanding layer silicates
b. clay ac}ivity derived from permanent charge is > 16 cmole
(+) kg-"cltay C( EC E C)
less than 32% Fe,0. whole soil
less than 40% ca c?te + dolomite + gypsum.

o 0O

Family class ~ classes defined at lower level (VI )

classes = loamy and clayey families of Alfisols, Mollisols,
Entisols, Inceptisols, Vertisols, Ultisols, Aridisols.
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Definition of Monosiallitic and Bisiallitic Classes in Category VI

Monosiallitic Subclasses

monort hic allice
juvenic quasi andi ¢
uasi bisiallitic iuvenallic
erritic sesquioxidic
si bbsitic

sesqui j uvenic

Di stinctions Between Mnorthic Mneral Assenbl ages
and QG her ( asses

Monorthic are soil materials that:

a. have |ess than 40 cnole (+) kg~! soil non-exchangeabl e
( Ca + My + K+ Na) or an equival ent amount of weatherable
mnerals in the 0.02-2 nm fraction.

b. have nore kaolinite and/or halloysite than any other
phyl | osilicate and ECEC is less than 12 crmole (+) kg™t cl ay.

C. havelessthan?.5%Fe203(ccg t ot al soil).

d. have less than 3.5% gibbsite (total soil).

e. have exihangeable Al <5 cnole (+) kg™! clay or <2 cnole
(+) Kg~=* soil.
f. do not have >1% Al -oxides derived from anorphous or

cryptocrystalline material.

Juvenic are |ike monorthic except for a.

Quasibisiallitic are |ike nonorthic except for b.

Ferritic are like monorthic except for ¢ with or
wi thout b.

G bbsitic are |ike monorthic except for ¢ with or
Wth g and b.

Sesquijuventic are like nonorthic except a, ¢,
or 4, Wwith or without b.

Allic are |ike nonorthic except for e.

Quasiandic are |ike nonorthic except for

jrh
-

Juvenallic are like nonorthic except for a and e.

Sesquioxidic are like nmonorthic except for ¢ and 4.
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aisiallitic subclasses:

biorthic expani ¢

senilic o cal caric

quasi monosi al litic expancal i ¢

ferrsiallic bi andi ¢

quasi senilic mcaic

Distinctions Between Biorthic Mneral Assenblages
and O her d asses

‘Biorthicaresoil materials that:
a. have more than 40 cnole (+) kg~ soil non-exchangeabl e

{fca + Mg + K + Na) or an equival ent anount of weatherable
mnerals in the 0.02-2 mm fraction.

b. have nore 2:1, 2:2 ﬁhyIOS|I|cates (as discrete phases or
interstratified) an 1l:1 SpeCLes and the ECEC ranges from
about 25-40 anIe (+) Kot

C. have less than 7.5% Fe,o; (CBD total soil).

d. have |ess than 50% snectite plus vermculite in the clay
fraction (<2 um).

e. are non- to slightly calcareous, |ess than 2% caco, or
CasS0y.

f. have less than 25% mca (0.02 to 20 nm) on a whole soil
basis and percent mca in the.002-2 mmis <40.

g. do not have >l Al -oxides derived from anorphous or
cryptocrystalline material.

Senilic are like biorthic except for a.

Quasi nonosi allitic are like biorthic except for

o

Quasisenilic are like biorthic except fora and b.

Ferrsiallic are |like biorthic except for ¢ with or
w thout a and b.

Expanic are |like biorthic except for 4.

Cal caric are like biorthic except for e, with or
w thout a or b.

Expancalic are like biorthic except for 4 and e.

Biandic are like biorthic except for.9 with or without
a, b, e, and d.

Mcaic are like biorthic except for £ with or wthout
a, b, c, and d.
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Attachment 2

Temperature Regime Computing Program

The new temperature computer program is a program which classifies
temperature regimes taking inte account seasonal differences 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 pedogemnesis 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
Iso-temperature regimes are subdivided according to the present definitions
of Soil Taxonomy.

The non-iso temperature regimes are classified according to two major
considerations.

I. 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 detetmined by the name of the suffix.

The program allows to select five critical temperature levels which
can be used and tested when processing data. A" example of such critical
limits would be 0, 8, 15, 22. 28°C. Different sets of critical levels can
be used for subdividing the "iso" or "non~iso" temperature regimes. In the
non-1so temperature regimes the five critical limits generate the prefixes
gelo, cryo, meso, thermo, and hyper which designate the lowest critical
level below which the winter temperature drops. The same critical levels
generate the suffixes as follows: gelie, crylc, mesie, thermic, hyperic,
supetric. A gelomesie temperature regime for example would be a temperature
regime in which the winter temperature would drop during at. least two
consecutive months below 0°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 (WT) 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 threeconsecutive months In one
year (CST) and the highest average of three consecutive months in one year
(WST). It finally calculates the difference between WT and ST. designated
as DIF, and the difference hetween the average coolest and warmest months
(TIF).

A. Van Wambeke
Professor of Soil Science
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USDA = &CE SOIL BURVEY
PRODUCTIVITY IMF*ROVEMENT STUDY
EXECUTIVE  SUMMARY

A Sail Survey Productivity Improvement task force was
assembled by the Soil Conservation Service to study f(t's
soil survey program. The task force consisted of

Fuell M. Fergusen, Coordinator, Verne M. Bathurst,
Chalrman, Arthur [. Hoi land, Marnbnt-, Jusmes R. Talhkot,
Member, Carl E. Fountain, Membet, Thomas H. Wetmore, Jr.
Member, kenneth C. Hinkley, Technical Advisor. The purpose

| v

organizatlon for sccomplishing the agency obJectives for the
soil survey prograrn and to idertify those activities those

activities in &his program which are inherently governmental
and activities that can be considered commercialin nature.

The task force concluded that the soil survey program In 8CS

tas, in general, been well managed. Both quality and
efficiency have been steadily improving over the vyears. The
changes suggested 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
complete the task of mapping and documenting the soils of
the nation and of providing the ftechnical soil gervices to
CS programs and other users.

The recommendatlians wlill OIrnprova both +theoverall quality of
soil survey and the efficlency and effectiveness in which
mapping i% accompl ished and the information reported and
published. Classification, correlation and interpretation
functions of soil survey shoutd be done at the state and
fleld 1level, where personnel have the greatest knowledge
about the specific solls. When responsibilities are madg
cleat- and proper training given, employees in the state and
project offices will take 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 sa that
training or other corrective measures can be taken.

The task force spent considerable time studylng the
operating procedures for acil survey, Interviewing
yer5onnel, collecting and analyzing data, discussing ways to
make a more efficient operation and preparing the report.
The data collection Included an extensive listing of tasks
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and the time spent for each level «r 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 Tforce found that %omeg changes are needed |n thr
organization and staffing presently used. Where

coordination is critical, the work could be mopre effectively
accomplished wlth some centrallzation of certein functions.
There is a need to assign Soil Survey technical staff

responsibil lties according to maJor land resource areas
rather tham political boundaries such as states or NTC
areas. A reorganization of RNHZ and NTC soils staffs is
recommended {mn the report. There 1Is a need to have a
National Boil Survey Center (NSHC) of soils technical

expertise to which scientists of the world can laok for the
most authoritative information on s«ils rather than the
dispersed ur segmented organization presently used.

The task force found that sofl survey production In terms of
acres mapped per staff year has heer increasing wover the
years as efficiency has Improved. The analysis shows that
production can be further increased by implementing the
recommended management |nitiatives regarding adjustment In
the number of on-going surveys, use of less intensive
surveys, better scheduling, moving staffs to priority areas,
reorganizing some staffs, and other minagement improevements,
The task force also found equipment and ‘technclogy to be
generally adequate, but improvements can be real ized with
more attention +{qo these areas. Resource Soil Scientist
should be located at appropriate locations such as area

offices, to provide technical =soil services for SC8 programs
and other users. The data shows that separation of project
soil mappin3 adtechnical soil services |mproves the

efficiency of both activities.

The task force found that the overall soil survey mission |g
documented and clear but more definitative responsibility
statements are needed for each organizational level.

Mi s% 1ion statements were prepared for the vrecommended
organization Jlevels. Overall operating procedures were

found to be good, however, there 1is duplication of effort,
some tasks are being performed at levels higher than
necessary, time & spent inappropriately, there are
scheduling difficulties, and 1in some cases surveys are



overdes | yned. The presentation of sollsurvey Information
was looked at and the task force feels that it needs to be
studied further for improvement 1In efflcliency and
effectiveness. Some shifting of Tfunctions and %tatks are
recommended to make the program efficient and effective and
to make proagrams rnore responslve to state and cooperator
needs.

Sir: major fumnctions were found to he inherently governmental
and should rernain under SC8 leadership. These are: (1)
development and interpretation of policy, (2} National
Cooperative Survey (NCEE} procedure development and
management, (Z) quality assurance, (4) quality control,
{&) project management, and (&) scils technology transfer.
The three major functions considered not [Inherently
governmental arer (1) manuscript editing, (Z} map
finishing, (&) and laboratory festing work done by
technic jians. These functions need to be studied to
determine if contracting 16 e&pprepriate. Additionally,
tasks such asy (1) field mapping, (2) digitizing of data,
(&) software development, (4) training materials
development, and (&) word preocessing and data input are
tasks that might be contracted when cost effective and
adequate quality control can bte maintained.

(1<



EROSION-RELATED COMMINFLACE S80IL PRUPERTIES
IN THE NATIONAL COOPERATIVE SOIL SURVEY!
K. B, GROSSMANS/

The program of the Natlonal Cooperative Soil Survey (NCBS)
can be divided into mapping and the direct description of
the mappingeconcepts employed, and the prediction bf the
behavior of these mapping concepts for wvarious uses. Soil
betavior prediction in turn involves evaluation of a number
of interpretive sc¢il properties (erosional K and near
surface permeability, for example). These interpretive soil
properties are employed 1in predictive schemes to make
interpretive placements for naming concepts of map units.
My purpose is two discuss several interpretive soil
properties that pertain to eroesion prediction. The
presentatiaon ts limited to erneion-related interpretive sol)
properties on which 1 have worked. All. of the properties
are commonplace within the s$c¢il survey data base. The
statement concludes Wwlth a few general suxgesticns.

INDIVIDUAL INTERPRETIVE SOIL FROPERTIES
Runef
Ieruest Lverliand flow Is central to water evroesion
prediction. Runoff class placement is the only infarmation
that we provide about overland flaw for map units which
integrates btoth internal soil characteristics and the
configuration of the around surface. It should be noted
that runoff involves slope whereas the hydrologic group
cencept does not,
We assign runoff classes to naming concepts of all map
units. The classes come from the 1%E1 Sol 1 Survey Manual.
The ciasees are not deflrned in cur publicshed sol 1 sUrveys.,
The %81 class definitions are suspect. The rapid class
implies 3 %0 percent of the precipitation runs off. this Is

too high for many §Ff not most map units that are placed in
the rapid class. In the first place, if the prOportion O0f
precipitation that ran off was > S0 percent, taxonamic
moisture vregime changes with slope class would be the rule
rather than the exception in much of +the United States.
Furthermore, yield differences across slope classes would Le
by Prepared for the '#27 National &eil Cenference, St. Paul,
Minnesata

“/ Soil Scientist, NSSL, MNTC:, 6C8, Lincoln, Nebraska
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much fatger than le commoenly the case. Inadd it !t on, there
is experimental evidence that the definitions are suspect.

For the highly dissected loess landscapes of southwest Iowa
represented at the AHS Hydrology Station, Treynor, lowa, 10
percent of the rainfall runs off under conventional tiliage
if no terraces are present. Frobabkly the majority of the

subarea of these watersheds from which appreciable runoff

occurs waould be placed in a rapid runoff class.

Sundesticons ¢ The runoff classes should be dropped or we
should adopt a more quantitative but relative class set. We
shnouwld provide definltions of runoff classes inwn the glossary
uf published suwll surveys.

A proposal has been made fur ltnclusion in the new 8ail
Survey Manual (attachment 13)that would modify the runoff
class concept to make it relative without stipulation of the
prec ipltation "that runs off. The placement would pertain to
a deeply wetted bar-e sail. Characteristics of the starm to
which the relative runcoff pertains would be specified; the
proposal calls fnr a Z-inth storm in 24 hours with no more

than 1 inch in any single hour. The class definitions
involve quantities that are elsewhere in the dra#t of the
mew Soil Survey Manual. The proposal 1is an Integral part of

the vrevisions in the manual taken as a whole.
Ruocts

Issuess Apart {from the importance fur &«l! productivity
evaluation, root distr |tut ion information provides a direct
approach t¢ erestonalVTevaluation. As evidence, recently
the EPIC gtoup asked for assistance with root depth
prediction for purposes related to ercsional T. Many suoil
surveys have been published with no raot information
including the absence of roots fram the descriptions of the
type locations of the soi I series. Our sall surveys
commonly lack gerneral ized root information for different
crops and the terms used to describe rooting are

incompletely defined. It seems extremely wasteful tvo lose
observations on root distribution that are ctollected
incident to the completion of soil surveys. This

information can conly be captured through a program that
require5 generalizations «n a local basis by plant species.

Suggestions: In 197% a cemmlttee of this confarence
proposed a scheme Tor documentation of reoate for fnelusion
itn soil surveys (attachment £€). We Should censider this

propoesal. The scheme involves making general izations for a
few important crops of the depth to the base of ggipmen and
few routs at physiological maturity. We probably now should
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substitute very few roots(class for the new manual ! for
dicots. It may be better to prepare compendia at a maJjor
fandrescource area level instead of including such
informationin individual suilsurveys.

Tillage Zone Bulk dens ity and Fermeability
Issuess Tillagezone hulk densities change withuse and for

Intert!l led cropscommanty change through the year.
Furthl?rmore, thebulk densities commonly differ markediy
with in the t i llagezone depending on whether mechanical ly
bulked ar mechanical |ly compacted. Therefore, It i%
important that we closely define the bulk densities that are
published for surface herizons of soilseries that are used

commonly for intsrtl | led crops. Imn fact, we provide no
explanat i on of the bul k den6 i t i esoaf the t i llagezone for
interti | led craps.

Fur ten6 ofmillionsof acres of crepland, the assigned bulk
dernsi tie6 for the tillagezane markedly exceed the
mechanically bulkedportionof the soi | when mostsub,jectto

greb6ion. Additionally, the assigned bulkdensitiesare
considerablybelowthe values far the mechanical |y compacted

subzone., Permeabill ty of the t i | lagezongisstrongly
tentral ledby the bulk densityof themechanically compacted
sub2one. As aconsequence, the per-meats i | ity values a66 i gned
to the t i | lage zone are probably systematical ly too high.
For many seils, permeabil i ty of the ti | | age zonecontraols
the steadyponded i nf i | trat i on rate. In thisregard, bul k
density is employed by ARGhydroloeglsts to predict

permeabil i ty, and hence, steady pondedinfiltration rate In
var i pusmajor models that are in process of development and
application, including the Water Erusion Prediction Project
(WEFF) .

A compar i sonfollows between the t 1 | age zone bulk density
inthe seilseriesrecord and measured data. during the
petiocdof maximumsusceptibil ity to water erosion-far three
soi | series with an aggregate extent of 4.5 rni | | ion acres.

The soilseries occur in southeastern Nebraska and central
and southwestern lowa.

Suil Series Bulk Density
S-5 Form Measured Measured
Mech., Bulked Mech. Compacted
C: larian 1.40-1.45 1.00-1.20 l.a0-1,70
Moanona 1.25~1.30 0.80-0.90 1.40-1.E0
Sharpshburg 1.30-1 .25 0.80-0,%0 1.40-1.60
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Sunanest ionst Attachment 3 Is a atatement under
consideration by a committee of the Midwest National
Technpical Center. It contains a range of options. As

mi ni mum, we should explaininoursec i 1 surveys Just whot the
bull density of the tillage zone 1is meant to describe. We
tould g¢ further and give the user to a limited extent, use-
specific, temporal bulk density and related permeability
informatieon. We could, of ctourse, delete bulk density and
permeability for the surface horizon if most of the map unit

is used for intertilled crops. The problem with this
alternative 1is that the %tillage zone, and in particular, ¢the
titlage zone Tor intertilled crops, is central to the

mission of the Soil Conservation Service,

Erngional K

Issues: For the evaluation of ‘map units for the Food
Security Act, ercslonal K should be and is =adjusted for the
horizon volume fractlon of rock fragments based on the map
unit record. This Is 1in accord with the concept of kK in an
operational sense. If K were actually measured, the
idealized surface horizon would be tilled and a surface
presented to the simulated rainfall that would be free of
vegetation and w ith at the Initiation of the ewperIment a
rock fragment mulch percentage equal to the volume percent
of rock fragments in the ti lled horizon.

For determination of whether a particular agricultural
management area (tilled field, pasture «r vrange) meets the
requirements stipulated by the erosion legislation, the rock
fragnments on the ground surface for the & «ll use imw0lvecl
should he incorporated in +the C: Tfactor of LSLE. The product
then is employed of (¢ and kK for the Ffine earth. 1t is
necessary o use K for the fine earth to avoid a dauble
reduction for- rock fragments, both in ¥ and in C:.

There are persuasive teasons to incorporate the rock
fragments uori the ground surface inn C: for evaluation «f the
nctual erceion pOtential. Crne reasonlsthatthe actual

rock  fragment mulch on relatively undisturbed ground
surfaces commoniy markedly exceeds the volume fraction of
rock  fragments in the surface horizon in the map unit

record. Relatedly, there i5 no way 1in general fur
relatively undisturbed ground surfaces to estimate the rock
fragment mulch From the map unit record. An cthher repason |s

that the rock fragment percent on the ground surface Is
highly use dependent. Concentrated grazing, physical



disruption by man, or removal of rock fragments can reduce
the ratk fragment mulch percentage markedly. The meast
important reason, however, to incorporate vrock fragments In
" 1s that Food Security Act implementation procedures

stipulates a two stage soil documentation. First, the
potential ercasiveness of the naming concepts of map units 15
evaluated. Then a particular use of management of these

naming concepts is.evaluateds The approach previously
sketched fits how the Food Security Act is being
fmplemented,

Attachment 4 lsa proposed modification of the current

description of eraslaonal K for our 8¢il survey reports.
Presently we make a correction downward of erosional K for
rock fragments im our soil survey reports. The reports do

nut necessarily indicated that a correction has bkheernr made.
We do not tell how to obtain K “fur the fine earth and we do
not expltaln that €, as adjusted for rock fragments, would be
multiplied hy K far the Ffine earth. We have set up a
situation where double adjustment of rock fragments, both in
K and i m &, if not encouraged, at least I8 certainly
facilitated.

The situation 1is however, even more dlIsturhing. A few years
aqo it was commarn to publish ercasional K for the fine earth.
e never told gur users then, as we may nat now, to what
composition base the K values pertained. As a conseguence,
in parts of the country, we have hoth values pubtlished, for
the fine earth as corrected for rock fragments, and the
difference 1is not 1identified.

Additionally, there are questions about the adjustments that
are made in K for rock fragments. Attachment B descrlibes
how to compute a. K Tfur the Ffine earth consistent with the ¥
Z min. IT the K for the fine earth 1is unreasonable, either
the > & mm, thek adjusted Tfor rock Tfragments, «F both is
wrong A significant portion of the erosional F values that
have teen adjusted for appreciable rock fragments rnay bte in
guestion. Usual 1y the adjustment of ¥ for rock fragments

appears to be too amal I .

Buasgestionst Modify the explanation of erasional ko In our
pute]l @ shedso 1 1 surveys. Suggestions arc made in attachment
4., Additionally, adopt a national edit routine for
erosional K values that have been adjusted Tfor rock
fragments as is sketched imn attachment 5.




Erosignal T
lssues: C.H. Derdanier and 1 published a paper on erosionzal
T +that is pertinent (in Determinants of Eioil lL.ues Tolerance,
ASA sp. pub. 4E). Attachment & presents portions ¢f the
paper. Two proposals were made. One was to make T the
product of a maximum T for a hypothetical deep %ol| without
rout restrictions and of a T adjustment factor which would
ke determined by how the actual scil properties departed
from these for the conceptual deep, unrestricted soil. Tho
maximum T would be determined by the conservation movement
as a whale at a particular time and would be gusceptible ta
social, political and ecocnomlg considerations. The 1
adjustment Ffactor, which could range from unity down to
perhaps 0.1 would be controlled by technical peoplte. It
would be subject to <change as our understanding and

knowledge increased, and in this sense, would parallel cur
soil  taxonomy system.

The T adjustment Ffactor would depend ¢ two groups of soil
propertiest potential rooting depth and a depth change
factor. The potential rooting depth would be determined by
both tawenomic and nentaxonomic soil preperties. The depth
change factor would be determined by changes from the ground
surface to the potential rooting depth in a set of
characteristics, 1including organic carbon, extractable
bases, available water, permeability. The depth change
factor would provide an adjustment Index for the
significance to productivity of truncation.

It would seem Tfeasible to define two T adjustment factors.
Cne would be as sketched. The other- would address the
relative rate of parent material alteration to soil. Soil
moisture regime, consistence, and depth 1o the top of the
parent material would be considerations.

Current assignments of ercsicnal T are not always conslstent
and the approach over-all, given the 1iImportance of the
subject, seems to lack the requlsite scophistication and
technical substance. The written record of the bases fuor
the guidelines 1is sparse. Emphasis within NCS8S on the T
addustment factor and therefore separation from social,
political and economic considerations would make It more
feasible 4o structure an internally consistent, correctable
appreaeach base d on seil morphoelegy.

Sugoestianss Separate the social, paol itical and economic
considerations from themorph a logical for T Ffaormulati v,
Explore the constructlion of guidelines Tfor the morpholagical
component of T to include both the effective potential
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roetling depth and the c¢harnge In well properties from the
ground surface %o this potential rooting depth.

Erosional I

Issues: My concern is with the lack of a provision to
handle conditions where the very near surface is continually
consolidated or crusted.

We assign potential wind ercodibil ity of mineral soils map
for the Food Security Act program based on texture and
carbonate content of the near surface. The guantities

determine the wind #radibitity group, which in turn,
establishes the erodibi | ity. Farmally, the ercodibility is
the toms per acre of wind erosion that would occur if the
soilwere subJect %o the weather at Garder City, Kansas, and
in a wide, unsheltered field ¢that was kept hare and
relatively Tfreshly cultivated through the wind eresiaon
spason. The placement is not influenced at all by the
organization of the near surface. Farmers employ strategies
to reduce the eradibility by increasing the amount ¢f
aggreqgates in the near surfacte. They change the
organization. Recently it was decided to permit adjustments
in erosiconal I for the percent » 0.84 mm as related to
different s¢iluses, including %illage practices. The
determination involved sieving of the soil. Under many
cenditinons, however, the near surface Tabric 1is continuous.
There is a crust ¢f sorts present, Sieving the soil would
seem inappropriate because the operation destroays the fabric
centinuity, which i5 the Tfeature «f Interest.

Sungesticonps: Attachment 7 isaprtoposal to incorporate the
effect of crust or a continuous near surface consolidated

zone on the adjustment of erosicnal 1. The proposa 1 emp 1 oys
consistence descriptors that have teen developed for the new
soil survey manual, particularly the new crust dry rupture
resistance class set. In a broader sense, the proposal

applies Tfield morphology=-our stuff in trade-to erosional 1.
Consideration of near surface consolidation should make wind
erasion  evaluation more applicable to range and

pasturelands.

Wind Erosian G

Issuess For wind erosion prediction connected with the Food
Security Act, an adjustment is made for the water &tate of
the immediate near surface during the critical wind erosion
period relative to that at Garden City, Kansas. This is

=3
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called the C facter (not to be confused with the Cof USLE).
Attachment 8 shows that at low rainfall5 the 8C8 C: values in
use when the paper was published were as much as tenfold
more than the FAOC values published in 1979 and al so
tenfold mere than would be predicted by the farmulationin
the paper from which the f igure was taken. The paper was
written by E. L. 8Bkldmore,ARE, Manhattan, Kansas, the
senior ARG scientist working on the physics of wind eraosion.
The paper was presented In 1¥&4 at the ABAmeetings, The
informaetion In the f lgure, If not the figure Itself, would
have been at hand at the t ime that the decision was made to
use CI/TInthe Fvvd 8Securi ty Act. The uncertainty In C:
demonstratedby this paper for parts of the county where
wind erosion jscomman raises the quest ion as tv why CI/T

was employedin the Food Security Act. Recently, the C:
value has teen reduced for- drier canditions. The question
posed here, though, is not what'we are now doing or which

formulation of G is more correct, bhut rather- the uncertainty
in C: at the timeCI/T was adopted as a cri ter ion far
determination of potentially highly erod ible soils.

Sugnestions: Proposal 4 in the next sect ion pertains.

40 e A

Commentary

Iwould likenattvmal g afew propoesealsonorganiz at i on an cl
emphasis in the NC5%. The proposals towgether are tonted irm
the bel ief that we need to place far greater relative

emphasis onscilbehavior prediction. My examp | es are
erosionrelated for tactical reasons--you might | istent Our
needs, however, in soi | productivity prediction are also
large.

lvFrovide administrative guidelines to test and implement
the proposals of our regienal and technical meetings and to
integrate among the national and reglonal cooperative gaojl
survey meetings and the meet Ingsofthe state sol |
scientlsts. W c need a greaterdgense vi continuity and of
the possibility vf implementation of proposals.s The 1%7%
propos5al toe this conference on roots isillustrative of a
need that was explored technically, Cut not carried forward.

o Take the development, application, and review of the
revised So i | Survey Manual more serious | . We need a year
with the project on the front burners There i saneedfor
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more sophl sticatedf |l o 1d sol | degcriptore. The empha sis on
erosion and tthe several process hydrologic modelsnow at
hand require amoresophist i catcd description of ground
surface configurat i on and of near surface morphology. The
new manual contains several descriptors that are relevant,
but they need t¢ be tested. Lf the subJjects in the previous
sect iof, thenewmanual contains currently untested material
that pertains terunoff classes, rtoots,tillage zone butk
density, permeabillty, erosional T, and USLEC(.

S Work towards a formaldegreeofresponsibilitybyNCEE
for use-dependent temporal quantities that are to be
employedin current and future erosion and hydra loegy mode Is.
Currently, the responsibility within BCS is outside cof NCBES.
My proposal on eraesional | and near surface cohso | i dat i on s
illustrative. The proposal has nhe place te¢ receive
consideration leading possibly ta adoption.

4. Provide a formal technicauireview procedure for changes
i n the standard i nterpretation program that would parallel
the procedure for sai | taxoenomic changes. This review
mechanism should include explicitly formalized ties by the
NCBS to seil and water conservation scientists in ARB. $uch
a review precedure, if it had been in operation, might have
led to an alter-native to the adoption aof CI/T for estimation
of potentialwindg erosion at a time when ¢ was s& uncertain.

B Make the i nvestigat ive people in the federal sail
survey mostly at the National &ail survey Laboratory
explicitly part of an interpretive development Jraup.
Inc 1 ude the invest i gativepeopleinthe group respansibile

for the content and execution of the scil series property
records. The soil property record Is a numerical data
sheet. It i5 wasteful nut to give the peoplewhe work an

numerical data continuously samg formal izedresponsibility
far the major body wf numerical information it the NCSS.

6, Examine whether the halance in the Federal National

Sci | Survey Center between people charged to work on
executicnofthescollmapping pragram and people Involved In
interpretations should he changed to increase the prapartion
of people working on interpretations. Is the balancenaow
caontemp lated appropriate, given the objective that in &
years the sail mapping is to be completed for all cropland?®
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Attachment 1

This is a June &,1%8&, draft for the new Soil Burvey Manual

"written by the writer.

Surface Runoff

Surface runoff refers to the lossaof water from an area by
flow over the land surface. Surface runoff differs from
supsurface flow or Inkterflow that results wheninfiltrated
water encounters a 2one with lower pervicusness than the
6ol | above. The water accumulates aboevethisless pervious
zone and may move laterally if ceonditions are favorable far
the occurrence of free water.

Inden Surfface RuncffC: lasses. Historically, a set ofrunoff
c | asses have keen employed “as ‘determined by the
rharacteristlcs of s0i | slope, climate, and tover"(8oil
Burvey staff, 1%61)., Table A contains ‘aset of classes
that parallel the sense of how the ear lier runoff classes
are currently appl led but with scme differences. These

c | asses are referred to as indexsurface runoff c | asses.

They are indicative of the relative amount of runoff.

Class placenment depends on o ) ope and on gaturated hydraul s
conductivity«s The table is based onh the minlmum saturated
hydraullc conductivity for the soil at or above 1/&m. If
the minimum for the ol | occurs bhetweeni/® and 1 m,the
runoff should be reduced by one class (from medium to slow,
forexampied). I f thelowes t saturated hydrawlic
condurtivity occurs at imor deeper, the lowest value to
1mdepth should bhe employed rather than the lowest value
for the soile Steady pondedinfiltrat ion rate would bethe
applicableinf iltration stage.

The ¢tlass placement Is for a conceptual standard storm at
amountof water add it ion from srownelt of B0 mm in a £4-thour
period with no more than &5 mm added in any single I-hour
period. Additicnal ly, a standardized antecedent water state
cenditionprier to the water additioen is assumed! the sail
is conceived to be wery rnoi st or wet tothebaseaf the
sail, to 1/&m, Or through the horizon or layer with minimum
downward saturated hydrauticconductivity within 1 m,
whichever is the greatest depth. If the minimum saturated
hydraulic conductivity of the sollaoccurebelaow 1 my It is
disregarded and the minimum to and including 1 mis

employed, Ice is assumed to be absent unless other-wise



indicated. Forsoilswithseasonal shallow or very shallow
free water (table ___),the minifgum _annual steady ponded
infiltration t-ate may be app!l icable In such acase it
shoauld be indicated that the runoff clags pertains to when
the sollhasthe assumed free water occurrence. Btraong
control on runoff may be exercised by very local
configuration of +the land surface and by characteristics of
the near surface. -These Tfeatures commonly are influence by
snoiluse and may change through the year. They are not
considered.




Table A

gradient and

Index

surface
saturated hydraulic

Runoff
Saturated Hydraulic

runoff classes basedon
conductivity.

Cl asses b/

&7

elope

a/

Conductivity Class g/

Slope Very - Moderately Moderately Very
Gradient _High High Hiah Low Low  Low
Fct
Concave g/ Zero Zero Zero Zero Zero Zero
<land not
Contave Megqli, MNegll. Neg!li. Slow Med. Raptd
1 to © Megli. Very Blow Med. Rapid Very
Slow Rapid
B Yo lQ Very Glow Med. Fapid Very Very
Slow Rap id Rapid
10 to 20 Very Slow Med. Rapid Very Very
Glow Rapid Rapid
& 20 Slow Med. Rap | d vet-y Very Vere
Rapid Rapid FRapld
a/ Class names largely follow Sol | Survey Btaff, 1%k}

it/ Abbreviations: Zero-Z: Negligible-N; Vet-y Slow-SV;
Slow-83 Med i urn-M; Rap | d-R; Very Rapid-RV

¢/ Consult Tab l e ____, sectiwn ________ for def i nltians.,
Assumes | owest value for | ayers or horizons of the so il
occurs © to 172 m. If it accursl/Z to 1 my, then reduce
runaff by one class {(medium to rapisd, for example).
If it occurs 1 my then use the lowest value % 1 m.

d/ Areas from which no water escapes hy f | ow over the ground
surf ace.
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Attaschment Z

This is taken feom the report of Lthe committee, Water
SLivpplying Capacity of Soils for Different Flants of the 1979
Mational Technical MWerk-Flanning Conference.

-

Becommendat lon Na, 7 (Rootg)

Document & n/ reviews the documentation of routs In recent
standard so i |&urvey reports. The | nformationgensraliyis
scanty and commonly is wanting 1iIn quantitative exactrness.
It would seem a |owappleto iImprove the situation (greatly.
There would seem to be no real technical impediments.
Guidelines (to be suggested) should Wbe established shortly
and appliedin the enguing so il survey guall ty contro |

pregram.  There is, though, a further matter. The solil
survey is largely comp leted in “many Major Land Resource
Areas. For these MLRA‘s, we should col lect root information
by phone and cerrespondence from experienced soil scientists
independent of the quality centrol program of angoing sojl
surveys. An administrative procedure might bLe for the Soils

Btaffs, NTC's, to asslgn MLRA's to states, and to request
the states to give hkest estimates for the soil series named
i nthe mapp i riguni tsof thegenera.! soilmaps of t he
completed soi | surveys of the MLRA., We need, Inany event,
to get the j«lb done soanm to capture the experience of people
who have mapped in these MLRKA's. The guidelines suggested
are as Tollows:

For two index trop pl ants {(trees Included) in tLthe Ma jor Land
Resource Area where the survey is lucated provide estimates
foreach5o0oil phasecfthedepths (tothenearest 10
centimeters) to the base wof the deepest horizon with comman
or many roots and to whet-e roots essentially stop. Provide

depth i{imits for both irrigated and nonirrigated soils if
different. Select index cropson the basisof
extensiveness, ubiquity, and economic importance. Fublish
these depths in standard soil surveys. Provide in the saoil
survey report in tabular form the descriptors indicative of
strong root vrestriction and expiain why. Indicatei n t he

generalized discussion (tabular, hope fully) of the mapping
unit that no roots would be expected because of these root
restricting Tfeatures.

a/ This is an examination wof over 100 published soil surveys
to determine what is written about roots. It was not
fpubtdl i shed in the report, butis avai lablefram the
writer.
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Attachment 3
MNTC
Bulk Density and Fermeabl |l [ty of Surface Horizans
for the Soil Property Records of Cropland So ils
Lulk densities in the sail interpretation records for
surface horizaons of crop | and so i 1% need consideration. The
listed values commonly considerably exceed bulk density to
be expected for the upper portion of the ti] lage zone during
theearlypost plant period, unless under no-till. Further,

the Ileted bulk densities cammonly are below those far the
mechanically compacted subkzone.

As anconsequence, the llsted bulk densittes would Imply much
lower potential for eresionduringthe early poet pilant
pericd than is the case under conventionslor even

conservation tillage. Relatedly, the permeab ility, which Is
dependanton the bulk density, commonly should be
considerably lower than the | isted values. In reference to
per-meat, i lity, it is important to note that efforts are
underway toemploy bulk density as a permeab i | ity pred i c tar
by ARG and by NEBL, and the permeabi) ity i s used to predict
steady ponded i nf i tt-at ion rate.

No attempt is made in the Nat fenal So i Is Handbook to define
the bulk density and the permeability values in the soil
interpretation records of cropiandscils. Shortly, ARS wi ||
have co llected a body of bulk density i nf i | trat ion data for

croplandsoiis In connection with the water erosion model
project (WEFP). It is expected that the bulk density values
coliected in WEFP project wl | | differ markedly from the the
seoilinterpretation records for the sotlseries concerned.
Cur present record entries wi Il be open to ¢r | tic ism,

What could be done’?

1. Do nath | ng.

g Fraovi de an explanpation of the present bulk density and
permeability values in the National Soils Handbook and in
publi shed s¢oi | surveys but make no other changes. An

example would fol low of a technical explanation the
substance of which might be in the National Soils Handbook.

"Bulk densities and. permeabilit i es for surface horizons of
cropiandsoils may differ appreciably from the | isted
valuer. In many instances the lower limtt of the | isted

tulk dens i ty values would accord with the upper limit of the



W0
subzone that has undergone mechanlicalbulking in till age
operatians Col lowed by several wet-dry cyc les. The upper
listed limit would be about the lower | imit of the subzane

that has undergenemechanical compaction whi leslightly
moistor moderately meist. The mechanical Ilybul ked subzane
for extended periods after tillage would have a considerably
lower bulk density than the range given. The mechanically
compacted subzone may be expected usuallyto have values

that exceed the range given.

"Formeabil i ty may be ¢consl derah ty be | ow the given range
because the mechanically compacted subzanehat a higher bulk
demnsity that theupperlimlt of the listed bulk denslty
range.”

3. Delete the bulk density and permeabli | ity values for
surface harizons of s¢il5, the majority of the area ¢f which
is in cropland. This alternat ive, however, would not remove
the need to have an explanation in the Nat ionalBoils
Handbook and in our publishedsci | surveys about the bul k
densities that are published.

4. Provide bulkdensity and permeability estimates on a
lirnited use specific and temporal basis. An exampleis
appended. The followlng are conslderations.,

Hu Continue the current estimates hut def ine an
discussed under {2).

b. Place at the bottom of the horizon sequence, bulk
density and perrneabi | Ity estimates for the single most
importantscoi | use on an areal basis. The est. i mates
protably should be for the per lods when the sol I-use

combinationismost at risk to water or wind erosion and for
when the potential runoff, excluding the period while
frozen, is the highest. Bulk density would he given for
each per i od for the upper most& to 10 cm and for the 5 cm
subzone having the highestbu | k density within the uppermost
Zf cm. Permeability would be given for each period
separately.

Ti I | age zone pertai ns to soybeant, convent i ona It | | | age.
Fu! k densities and permeablli ty for May-June Imrned i ate pre-
p | ant and post-p | ant per i ed. Erosion and runoff per lads are

the same.



Attachment 4

MNTC 1987 AFO Item £.3

Eresien fackoer K indicates the susceptibility of a sol! $o
shicet and rill ergeoion by waiter on belng subljected to a
standard increment . of & rainfail ercsion index quantity that
réelutes to rainfall energy. The s¢il Is considered to be
bare and to have been recently tilled for the purpose of the
experiment. Fattor K is one of six factors used in the
Universz] SBail Loss Equation {(USLE} to predict the averaje

annual rate of soil loss by sheet and rill erasion in tons
per acre per vewr, vValues of K vange from Q.00 to 0,469,
The hlgher Lthe value, the more susceptible the scil is %o

sheei wnd rill ergsiopn by water. The estimates are based
primarily on percentage of slit, sand and &erganic matter {ugp
to 4 percent) and seil structure and permeability. The K
factors in takble are adjusted downwarg fer roek fragments

from whiat they would be (f ne vock fragments were present.
Ihe_wdiystment downward 16 for gravely, for very saravely_and
for_exiremely arevely (inglude obher modifiers 1f tvelevant),
For.cnzsite use an _the LUnivercal Seil Loss Eouation, values
ef K _free of rvock fragunents are used and the vock fragments
on _the_ qreund suvface are ingluded in the cover and

mapajement factor (the C© factord.

Note = Added material underlined
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Step 2 - Determine vol ume percent »Z. Use assuned bulk density if tilled and not
strongly water consolidated. Quidelines are on the next page.
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The amount of soil loss allowable can be approached systematically
by separating the current T value into two quantities. the product of
which is the T value. One Is (T-maxhlue assigned to deep soils

. TAFy Is the factor for soils with
a PRD equa! to or shallower than some depth, here 50 cm.

having uniform properties withdeph T eiottérquantity, referred lo as
the T-val ue Adjustment Factor {TAF}, is a number from 0 tolthatis de-
termined by depth to a plant root limitation and certain changes with
depth aheve that plant root limitation. In arithmetic terms then. T value
= T X TAF. We assume that Tma, may change with need for food pro-
duction and that determination of the values would involve awide spec-
trum of interests. In contrast. TAF would be based strictly on soil proper-
ties and would be determined by technical people. If the proposal were
accepted, TAF would replace the T value as the quantity of record at-

tached to specific soils. .
TAF. the T-value
Adjustment Factor. is ¢alculated as follows:

TAF = TAF0 + (1-TAFy) [(PRD-50)/150) + DCF

Potential Rooting Depth (PRD) is the depth of the root limiting contact or
200 cm whichever is shallower

Qur objective Is to predict theroot distribution In reference to the
present soil surface after pronounced truncation by erosion. The zone of
interest is to 2 m or a root limiting contact if above 2 m. If the base of
common rgots i s unavailable. we begin at the soil surface and continue
downward to 2 m In search of & root limiting contact as defined sub.
sequently. We assume that as truncation procedes, common roots may
oceur at any depth above aroot limiting contact. Potential 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 a
restrictfon to rooting.

Three sets of root limiting criteria are given,,, . These criteria
pertain to most of the major feed and fiber crops of temperate regions.
'll'é'l?e first set covers taxonomlc features as defined in Soil Survey Staff.

3.

The second set of criteria are nontaxonomie physical criteria indica-
tive of pronounced root restriction. The criteria pertain mainly to strong,
dense, slowly pervious lower B and C horizons. The soil material when
very moist or wet must lack moderate or strong vertical structural planes
at close intervals and in addition exhibit one or more of the following:
high pedological strength: high bulk density; or the combination of
moderately high strength. low vertical saturgted hydraulic conductivity
snd low linear extensibility,”

The third set of eriteria involve chemical restrietion caused by high

neutral-salt extractable Al. low extractable Ca. or both,, , .

Grossman, R B. and Berdanier, C R 1982.

In Determinants of Soil Loss Tolerance. B. L. Schmidt

Erosion Tol erance for Cropland:
(Ed.) Anerica" Society of Agronony.

A TAFss of 0.1 was assumed
except when the rool limiting contact was produced by high extractable
Al or low Ca, In which case TAF;s, was set at 0.2 because this root limita-
tion is easier to ameloriate than the other kinds.

The
DCF provides an adjustment for changes with depth above the root limit.
ing contact In properties which indicate sensitivity of productivity to ero-
sion.

It is based on
depth-related changes in permeability. ah-filled poresity, organic
carbon, and the sum of extractable Ca plus K. The occurrence of coarse
layers s considered also.

Depth Change Factor may be zero. positive, or negative. Asingle
negative property change dictates a negative DCF even if other properties
are positive. For a positive DCF, at least one measurement must be posi-
tive and nene of the others negative. The absolute value of DCF is the
smaller of either 0.2 or one of the quantities:

positive adjustments: %[1—~ TAF (PRD alone)]
negative adjustments: ¥ [TAF (PRD alone) « TAFy,]

0.2

0 25 50 75 100 125 150 175 200

PRD-cm

Speci al

Application of the Soil Survey Data Base.
Publication 45.
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Attachment 7
Adjustment of Eroslionall for Near Burfate Organization

| was present in Manhattan when the Texas proposal for using
sieve data was discussed UOctober 21-23, 1%E6. I became
interested In how the Texas proposal mlight be applted using
the revised soil| consistence systern. I first have a few
general cornrnents.

Eregional 1 is the potential Jlong-term erodlbility through
the «critical wind erosion period for a tertain place (Garden
City) and Tfield geometry {wide, unsheltered, etc.) f soil
materlal with a specifled coemposit i on.

Classes of composition are called Wind Eroditiilty Greups
which are the basis for the estlrnate. The c lasses depend on
text ur e, carbonate, and organic matter. The organization of
the soil as determined by the antecedent so i | treatment{the
management) is not a consideration. Percentage5 ».% rnrn have
bleen attached to the Wind Erodibility Groups. These
aggregate percentages, however, are not definltive. It
would seem useful to define an erosional 1 hased on
composition only (dependent :nly on the Wind Erosion Groupl
The symbo! might be Ic. The value of Ic is employed in the
determination of potentially highly erodible land.

We might also define an erosional | based on organization of
the uppermost 3 cm (1 1Inch) c¢feoil during the critical
erosion period. The symbal might be la., The erosional |
may kg measured ar estimated. #Invarlant properties sguch as
particle size, carbonate, =and organic matter, which are

emp | oye d tode FinetheWindEres i onGroup,wou | drgt
dJetermine the wvalue. Highly erodible land based on 1Ic could
te reevaluated if desired based on In. The Texas ptrapusal
as | understand it concerns the colllection and application
of 10.

The following are suggestions for the estimation of
erosional |, The criteria and class limits at-e arbitrary
and open to change. If the framework were useful we could
readily irnprove the class linmits.

i, Bievlng may be Inappropriate because the near surface
has a contihuous Fabric due to raindrop impact crust
formation, water consolidatlion, or both. Suggentions fol low
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for the, definition for gontinuous near=-5urface ¢rganizatiaon,
Terms and classes are expected to¢ be defined- in the new soil
survey manual. A discontipuonus near-surface organization
wouldbe defined by exclusion.

Far the fabric of the uppermost 3 cm to ke continuous one or
koth o the fallowing criteria must he metq

A RUpture resistance of » &0 percent of randomly
ehtained speclimens 3 cm an edge froam the uppermost 3 cm
gxceped g0ft., Cases of rupture resistance are defined in

et

attachment 1.

I, Not "A" but a crust is present over &0 percent of
the ground surface that 1is > 3 mm thick and has weak wor
higher rupture resistance. Crust and classes of rupture

resistance are defined 1in attachment 2.

o IfT the sail fabric of the uppermost 3 cm is
discontinuous based opn exc lusion by the application of
section 1 > 0.& mm aggregate percentage baaed on sieving is
applicable. The management factor would be the ration
le/lc. For example, suppose that B0 percent * 0.8 mm was
measured for a *noncalcareous clay 1%ocam. Jo/Ic would be
AR/88 or 0.44 (attachment &). Erosion based on the wind
erodibility groups would be reduced by multiplying by 0.44.
Note that the ration may exceed uhity.

e I{ the wrganization of the uppermest3cm 18 continuous
as previously defined and there is < 10 pet-cent 1-0 mm sand,
then instead of sieving teo obtain Io/lc, the following table

would be employed, where (A) and (R} refer to section 1.

FoafdCont inuous Chrganizat 1 on o/lc

Meets Criterian (A)

Slightly Hard 0.5
Hard Q.2
Fucee da tlard ] |

Meets Criterion ([) a%

Weak O.7
Moderate 0.4
Exceeds Moderate 0.2

a% Use newt tower value of I./Ic if crust thicker than é&rmm.



. If the organizatlion is continuous and > 10 percent 1-0
mm sand is present, then a factor is assigned that would be
greater than unity. The value of the factor would have to
be discussed.

I recentiy ran the rupture resistance on several ciods of
several soils on which experimental workis in progress by
ARS people at Manhattan and Big Spring. To Tfollow are the
median values and the class placements far these surface
clods. It may help to make more concrete the rupture
resistance c¢lasses Tor the overall uppermost 3 cm that have
beern used earlier In the statement.

Rupture Resistance

Sails Median Class
Amarillo 2 kg Hard to Very Hard
Carr 6 kg Hard

Reading Q-6 .1 Rigid

Smolan 77 kg Extremely Hard

ROGERT EBE. GROSSHMAN

Research &noil Scientist

National Soil Survey Laboratory
MNTC, 8CS%, Lincoln, NE

11/84
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WIND-EROSION CLIMATIC INDEX

Attachment 8
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COMMITTEE 1 REPFPUORT
SOIL SURVEY DATA BASES

Freambles:

As &¢il survey data bases issues are addressed, it is
imperative that adequate attention be given user clientele,
NCHSS  participants and others. Data bases must be designed
that serve their needs. Design requirements -and concrete
specifications must be agreed on. Steps must be taken that
initiate, strengthen and otherwlse Tacilitate collatoration
among NCBS cooperators. Mechanltsms for data sharing must be
provided.

Charge 1:

Determine whethrr there should be & #lngle national pedon
data haze that serves as the official NCEES resposltary.

Respongos

Yes, there should be a national pednn data base to provide
consistency and uniformity throughout the soil survey
program. It should be administered by incumbents in
positions dedicated to that specific task. In view of the

unanimous ffirmative response the following are
recanmended

Recammendations

a. The kinds of data -~ Fedon descriptions, laboratory
tharacterization, and engineering tests - are needed in the
data base. The data #hould be In coded form asper Form
8O1-z3z, or if coding is difficult, as short text strings.
The range in various properties a6 well as "typical" value5
shoeuw Id be included.

Pertinent classifications, at least to the family level,
series level preferred, must be provided for each pedon
(sample as; laboratory classification, state
classification). Also an index to associated lab procedures
and standards procedures for calculating missing values
should be incorporated 1iIn the databases.

Considerable progress has been made toward convert ihyg pedon
analysis data collected at the former vregional and current
national soll survey Jlaboratories In a common format. A
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cancerted effort shouwld now be made to enter state
laboratory data into that format and system.

Careful consideration must be given as to how much pedon

descriptive data are needed in the data base. Lut, all
descriptions should have a required minimum set of soil
characteristics and environmental features. No less
significant is how.the data, particularly the older part,
wi ll be entered. Initially, we should concentrate an
enter-i ngpedondescriptions of sallssampl ed for
characterization and/or engineering tests. Thiswill be no
smal | taskand how It wlil be accomplished must bie
addressed. Perhaps the national data base shouldinct ude

andy the descriptions of typical pedons from individualsoil
survey areas and those for which data are available.
Additional pedan descriptions and notes may reside in the
state swils data bases, but be ‘relatively easily
disseminated upon request.

b. Data Input because the (S is perceived, at least
committee members as having leadership and functional
responsibilities for- this NCS8S collective task it must work
diligently to involve all NCES participants in the entire
development and implementatinn process.

Cooperatinglaberateries(contri but i ng and us | ng) would
store these pedondescriptions,classifications and
labaratory procedures in a format prescribed by the NCGS.
the for-mat should be compatabile with a wide variety of

hardware and software. Microcomputers are being touted as
the way of the future and the format must accommodate their
use. Pet-haps a "hard copy” data base should also be

compil ed.

Some inputs from lakorateriescoul d be automatic f ram some
analytical equipment, automated analyzers for example; that
capab i | i ty must be captured.

For states that now have a computerized data base, the task
of merging dJdats shojld net be toodifficult. FOtmat changeé6
may be necessary to merge the data with a new system.

T Qutputprocedures and format (g)~ The output
procedure{(s) and format(s) should be fairly
comprehensive and cempatible with a wide array of
hardware and software. Outputs mustserve the
needs of user5, ntherwi se any interest is soon
lest., Flexibility and ¢capahbllity to manlpul ate
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and array the stored data to obtain “user
packages” is essential, Some use#rs, for example,
and array the stored data. to obtain “user
packages" I8 essentlial. Bome users, for exampie,
prefer raw compatible fi leg (tables). CCptional
table and nmarrativedescriptions are needed. A
data base query language with a “emart" command
interpreter will be necessary to allow the
"average" user access to the data. CQutput must be
available in both electronic and hard copy form.

Update procedures = These must be inc | uded in the
basic design. Frequent updates may be necessary
and it is essential that the procedure be fairly
simple and easilyperformed. Electronic wupdating
by the "originators" of the data with "checks" by
others |ls desirable. ‘Updates may range from
changing a simple data element value to replacing
a whole data set.

Qual Ity assurance In preparingdata. Standards
for maming, def Ining, and determirning values for
the data. elements shout d be estall i shed. Each
contributing laboratory should be responsible for
the technical quality of its data. Checks for
cornpatibi | ity and completeness should be performed
at a central location. Quali ty assurancein
updating and manipulating a quality base should be
provided by the staff at the central location. A
number of actions could be taken that would

exped i te the process tnc | ud inyg:

(1) Estab | i ah state | eve | NCESdatatase steer | ng
committees which could provide a forum for
working out details for Input and use.

(Z) Identify individuals (contact pertéon) In each
agency, Ingtitutlon, etc., participating in
the NCSES responsible for said data programs
a.nd activities.

(3) Provide incentives to universities, e.g
money for assistantships for specific
projects which require storing data.

(4 Centralize, on one host system, existing data
bases for tinkitg and man i pu | ating data.

{fiy Establish a task force to propose and define
the data base.



{6) Provide tralining In database system
management to NCBS pat-tic ipants.

(7T} Seize every opportunity (conferences,
warkshops, meetings) to address soil data
base Issues and
activities.

{&) Uti |l ize ad hoc task forces composed of
members who have a keen understanding of the
NCBS Program and are famil lar with major
kinds of hardware to provide guidance in
establishingthe data base.
Eharag £

Describe how non-SCS users could/can access the State sail
survey data base.

Recommendatiar?

Access to the state soii survey data base should be provided
through the state sol | scientist. Access could be direct ar
by disk. The database could he rnade available ta
cooperators by(1) permitting them direct computer access to
FOCAS equipment; (&) transfer data to compatible equipment.
{(Somecogeperators wi l | purchase cempat Ibkle equipment so they
can access to the database.) Thiswlllallow transfer of
data freely between systems, and (3) provide data in the
standard format and let the cooperator reformat for their

equipment. In addition, .¢ras an al ternative, the data
could be provided to a vendor (university computer center)
that tould see copies of the files. Regardless of the

mechanism for accessing, a cehcerned effort is needed to
informNCE88 and other potential users of the data base and
its entries. More important is that access must not become
a. "hassel".

Charae 2
Address the importance of involving and informing NCES
cooperators of data base development efforts. Identt fy ways

that foster exchange of infarmation.

Recommendationy

It is imperative that NCES participants are Involved in sail
data hase activities. Those that "lead"” must solic it:
cooperator i nvo lvement. Many cooperators are wi lling and
able to contributesign i f i cant | y to the “program” if given
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the oppartun i ty. A concerted effort must be made to capture
all the expertise, capabil i ty and cooper-at i on that exists
among the part i ¢ i pants.

A good beginning would be to:
1. Eetablisha task force compused of representat Ivesof
NCSS particlpants (and others) that have saildata

experience, responsibillties, and mneeds, and charge them to:

a Explore interagermcy networling as methad of
exchange data and knowledge.

") Identify and define current data gays and database
needs.
o Eva | uate progress and’ suggest d i rection.
o Reviewscoil data definitions.
2. Set up a telemall bulletin dealing with all aspects of

stils datataces.

Fe Maximize usecfregliornaisol lsurvey work planning
conference 8% a forum for databrseissuesn.

% . Update Memorandum of Understanding to address
cooper-at i on in database deve lopment and dep | oyment,
and to assign responsikilities.

Eia Communicate a cooperative spirit.
& Demonstrate a spitrtt of cooperation and f inallys
T. Cooperate.



COMMITTEE Z REFORT

Landscape Analysis and Development
of Map Units

Members:
Cha 1 rman ~ Bob Cunn i ngham

Pete Avers

Don Franzme iet
Lok Grossman
Forn Ku e hl

Dave Lewis
Darwin Newtan
Gerald Post
Evling Gambel
Ellis Knox

G. D. Lemme
James Stone
Neil Btroesenreuther

INTRODUCTICN

It has been suggested that new Kkinds ©f map units willbe
important to Imprave the urderstanding of landscapes, the
salls on the landscapes, and to enhancepred ictions about
s¢ 1 |/landscape behavior. For example, consider the movement
of water from a hillcrest to a lawer 1lying discharge area
and the water budget of this landscape behaving as an
integrated response wunit. The combi hati on of components and
tize of landscape belnyg considered would vary from place to
place and might even differ according to the behavior or

response being predicted. COne of the simpler cases would be
crop yield estirnates of fields that are themselves landscape
units or segments thereof. The wunits would likely be

tuposequences of differing configurations that would involve
size, shape , and composition f constituent components and
antlcipated interactions among thr component parts of a
desighated unit. The concept is not new bkut widespread
application Irn soil survey would be a new thrust In

providing soil-related information to the peoplie of the U.S.

Imagine that instead uof phases «f series ¢F asscciations
that the taoposequences of a region or survey area are %o be
the map units. Then consider the definitions, standards,
and guidelines needed to conduct soil surveys based on such
units. It seems that features that affect landscape
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hydrolagy would be important in des i gning and interpreting
such units.

Agsume that theunltes at-e concelivedat scales of about
1212000 and that for many of the updates at scales about

1 124000 there would be a need to describe how to make the
useful combinations to achieve satisfactory interpretations
of | andscape unit behavior.

The principies and precepts used in the soi |l survey to
hand le phases of series and phases of as&oc i at ions might
also apply to these landscape units but a different set of
guidelines for consistent use and data base development
would be needed.

Charge 1 -Provide examp | es of mu Itiplel andscape component
map units and discuss briefly the rationale for such a
design of | andscape units. For some of our members the
descriptlon of detailed research plotadrareas are
important and we need to be able to understand how to use
theseunlts to assist Ininterpreting different scales of
ohservations.

Charge 2 - Describe or dlscuss the hierarchy that might
exnist for such landscape units at scales from about 1:10000
to pet-haps 1:EQQO0., The reason is that we need to
understand the problems of correlation that must be
addressed to handle such wunits. How are the components
defined so that consistent correlation is possible and a
data base can be developed?

Charge 3 - 111 ustrate how the uni ts might be interpreted for
different purposes. This wi | | enable others to hetter
comprehend who the audiences might be and tndlc ate eame of
the ways irn which the Information can be used.

DISCUSSION

The introduct ion and charges were sent to each «f the
committee members with instruct i ons to respond to the
Commlttee Chairman in time to prepare this document that Is
being used for presentat ion and review of thlis concept and

its app | i cab i I i ty to so i | survey. Despite the very | imited
time interval available, the response from members was

exce | lent and | would | ike to thank the members for their
contr i but i ons to what | be | i eve i 8 an extremely important

concept for the consideration of the Nat ionaiCooperat ive
Boil Burvey.
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Examinat ion of multiple landscape component mapunitsasa
concept in soilsurvey implies a need for definition. The
introduction provides some descriptive information but does
not define our subject. From my Inspect ion of the responses
from committee members and a careful reading and re-reading
of the charges, | propose the fo flowing definition of
multiple landscape component map units: A de lineati on
composed of areas that share an interact i @n or a process
because of proximity to each other. Further ref inements to
this def initicn are Invited.
The def inmitlonassistsinnaming examples, and examples
asslsted In arriving at a deflnitloen. Newton reminds ug
that mestmap units that are an associat ion, complex or
undifferentiated unit have varying degrees of landscape
components, and %Yhlals even true to a lesser degree fot
consaciati ons. Lewis peolintscut that various landforms such
as slope summit, shoulder, backslope, and footslope are
placed in a single map unit and given ."C" slope
designatians, In addition, incerpoeratings | ope component
information with, for example, depth to a laess-%ill contact
would further increase the precision of making predictions
of so il behavior, lueh] also cites examples of slope
components that are mapped together in the Fayette soil
formed in |pess that is several feet thick. Map units based
ah the separation of the summit, shoulder, backsl ope, 8 1 i de
slope, head slope, nose slope, and footslope positions,
3l though al | are now mapped as Fayette, would be useful in
helping to predict soi I/landscape behavior. Another gxamp | e

given by Kueh! is the toposequence when ®oil materials
change across the landscape as | the case In lowa with the
clayey paleosols outcropping on the side slopes in some
areas where these areas are wet and seepy. Gamb | e cautions
our use of toposequences wl thout cons | der ing the several
aspects of shape, compesit ion, and size of geomorphic
surfacesin the topoeequence that affect hydrology. HIis
example is In the Missouri Ozarks, where a toposequence from
a ridgetop to the val ley f loor can cross a sequence of f ive
geomorphic surfaces, ages of these surfaces range from ptre-
Pleistocene to Holocene. There are sui tes or associations
cfsioi ls related to these surfaces or combinations of them.
Surf ic i al stratigraphy should be considered In the i nternal
tcompoeition of the toposequence and lte parts. This would
consider alluvium, tal luvium, pedisedirnent, glacial drift,
and valley side alluvium.

Avers and Strosenreuther both discuss the use by the Forest
Service of multiple landscape coamponent map units. Avers
provided an article written by Richard G.Cline, Soil



C:orrelator and Herbert D. Holdorf, Regional SO ilGecientist
USDA, Forest Set-vice, Narthern Hey i on entitl ed “Integrated
Inventory Design and Interpretation for Northern Region
Nat ienal Forests.” Thisdiscussion cmphas i zes that
integrated inventorigs are made for utilitarianinterpretive
purposes. and i ncarparate landform, geo logy, vegctat i on and
soilscompenents in map units. Al | Inventor I¢s do not have
the same object ives, nor at-c they conducted under the same
environmental conditions., This is the reason that
preperties other than soilsare used to dcf Ine map units In
i ntegrated inventor i es.

Finally, Knox shared a copy of a manuscript prepared hy
Char | es M. Davis, in March 1%&6% under a grant from the U.S.

Army entittcd “A Study of the Land Type”. Davis references
his ewn and Veatch'swark in Michigan with the Natural Land
Types as well as the terrain classification work of Beckett
and Webster of Great Eritian and Austral ia. However, Davis
was most impressed with the work of Tabler, a geographer, in
the analysis of a “digital ized" surfaces. Tahbler

automatically classified segments of the landscapes using
computer techniques.

Examples of multiple component landscape map unlitss

Catenas

Watersheds

CroppedFicl ds

Surficial Geology Classes

Gemorpho o3 i ¢ Landforms

Topographic Units of Slope, Aspect,and/or E | evat ion
Present Map Unit De | i neat ions

Associated with Charge 1in addition to providing examples
of multiple component landscape map units is the design of

such units. Most contributors to the committee acknowledged
that ‘the design is highly use dependent. What arc the uses?
Then y the design criteria can be approached. Other

considerations are scale of investigation, the adequacy
and/or the intensity of map unlt dcscr iptieons, and the

cons i stencyaf scparat i on and def in i t i on. The design of the
forestry landscape units were highly dependent upon the use
and the resources available to assist in planning and
management of their forests. Avers provided exampl es of map
units used in the Northern Region.

107



Charge & alludes, to the idea that multiple landscape

component map units can ke arranged in a hierarchy. Avers
points out that ¢this may not be possibles. The choice of the
unit will determine whether such landscape unjts can fit
into a broader class of units. Arn example that could fit
very well. would bte the watershed unit. Slope toposequences
of Fayette scils may not fit either a finer or coarser map
unit very well. Agaimn it is the use of the information

that |lg gowing Yo control the scale, the economics, the tase
map, and the-understanding of the variability expected.

Definition of components requires an analysis of the units

represented. In the present conscciatiens, this analysis is
usually lacking. It is not likely that in the description
or the mapping of rmore complex map units will additional

efforts be espended to obtain the necessary Information tu
adequately define the composition of additional complexity.
The criteria for separation needs to be matched tpo the
anticipated or stated use of the iInformation. Two other
cencepts are introduced in the narrative of Charge 2. They
are data base development and integrated response unlts.
These are extremely valuable concepts that the WNationz!
Cooperative Soil Survey should understand and make every
effort at every opportunlty to recognize their importance.

The final charge deals with interpretations for various
uses. The implication is that if multiple component
landscape map units are developed, they could be used for a
variety of interpretations. The range of applicability
would depend greatly on the coincidence of the use criteria
and the criteria limits exerclaed to separate the map units.
Interpretations, nevertheless, areon l ypertinentwhen a
proper data base has been established and performante and/or
hehavior data can be collected, analyzed, and Interpreted.
The information data base is as impoartant as the criteria

I irnits.

Fresent Inventory and Information Delivery

The National Cooperative Boil Survey has aver the past &0
years developed the guidelines and procedures for making and
publisting sai 1 survey information. These procedures have
centered around the soil series concept and phase modifiers.

Map unit delineations are separated atctcording to rang3es
established for the series for classes traditionally
recognized for slope, surface rock fragment, and a Tfew other
criteria. A soil characteristic in a serlies definition
usual ly has a range of wvalues, such as &0 to 20 inches to
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motties. The slope symbolization includes a range of slope,
such as 3 to & percent. We are very familiar with these
definitions and discuss where the limits should be and what
the terminclogy should be to make sure that Fayette is
properly separated from a compilation «of characteristics for
any other series. Rarely 1is the finite characteristic
defined «r discussed. That 1is, what data have been
collected from a landscape that recerd observed depth to
mottles fur a location. How many benchmarké have been
established |In a data set that can ke manipulated to search
for the relatianship of a particular s¢il parameter and a
pesttion on the landscape representing the total environment
of a gol l. Ser ies and phases are narrow classes designed to
categorize the tremendous number of variables that could be
associated with wonpe spot on the landscape. Present
technology offers the opportunity to store 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; 1 think
the series concept does not permit the delivery of soil
survey information most needed bty the environmental planners
and managers.

During the 1%33% National Wgrk Planning Conference, scale and
quality of base rnaps (aerial photes) were informally
discussed. The history of the 111E840 scale photography in
soil survey might lead one teo¢ wonder if 8¢l science |Is
really ascience. In additlion to scale, It |8 apparent to
users of our informatiaon that we have been too lenient in
the specifications of the rnap base. How can we afford tuo
spend vehicle and persen time to collect field data and
scribe the results on a non-rectified (does not match
recognized map standards) base map- The description of map
units as phases of serles iIn standard reports also lacks
that detail necessary to understand the components of the
map -unit and the relationship t& other map units. Several
committee members stated that additional information ot
illustrations «of map unit composition would jimprove the
document now being published. Finally, class determining
phases are used |n develaping interpretations. Criterta for
use selected from various sources to determine the
suitability ot limitations expected In the use of the
landscape. Thr criteria and the lwgit are exceedingly
difficult to extract from the present repori,

As indicated in the preceding paragraph coancerning the
inventory techniques, outdated methods continue to ke used
even though word processors, data bases, and computers are
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technolegy of the late 19&0's, note Davis®™ enthusiasm for
computer processing of elevation data. Soill survey reports
need continual updating but in their present format, the
process 18 very costly and difficult. The fised scale of
infaormation does not match the need for many of soil survey
information usert. The distorted and mosaiced base map
user who Ip searching Tfor the multiple component landgcape
map unit concept that is the subJject of this committee.

FUTURE NEEDS
The |1t might include the fallowing:

Letter descriptions of map units
Various scales

Integrated response units

Customized interpretation capability
Consistent soil survey data bases

The future must consider the need for input to models.
Grossman provided data from #mallecale studies that are
defining the variability of the environment at the field
management scale. He feels these data are heeded 1in order
to attack multiple component landscape vrnap units. An age of
"Expert Systems" is upon us. Can we design expert systems
that map solley? Can an expert system retain all the
resource data that a field %o0il scientist uses in making his
decislean 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 comments to me forrn
committee members, several illustrations as to
landscape/soil relatlionships were defined. When these
scientists are retired, will we have to re-discover these
reiationships again? The soil mapplng model at whatever

scale with whatever data heeds to be documented. The
d Ilscovery of these relationships does not appear In ahy of
our dacuments. In addition to a sell mapping model, there

are and will proliferate other models that require soils
information., Management models Ffor controlling soil
erob5ion, for estimating water quality and quantity, fot
predicting performance and behavior of multiple component
landscape map units.

Verification of model performance becomes extremely
important in developing the probabi 1 ity statements so i |
information users are demanding. How many random site
investigations have been documented so that any kind of
probability statement cah be made concerning the variability
of a characteristic of a delineation. These are data that
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today's gall scientists gheuld be collecting. UChservation
data at point locations reporting specific detai Is pertinent
to a unique andidentifl|l ed segment of the landscape, The
soi | related information become extremely important for that
s1te, s0that the correl atl on arnong Ifiteractingcomponents
can be addressed. Several cornrni ttee members expressed their
rather unsuccessful correlation of multiple landscape
ctamponent map unit5. Add it i onal understand i ng of the
spatial relationships of sail characteristics to the sail
related parameters also associated with that bit of the
landscape rnust be developed before a meaningful correlation
tan be accomplished,

S0IL RELATED INFORMATION

Valldcriticisms of sollsurvey include the scale,
definition of units, bench mark data, and overall

i ntegratioan with other natural resource data. Eoi | related
informationis co |l lected and rnanaged by various agenc i es and
off ices. The hydrology, geamorpholesdy, topography,
vegetation, geology, cl Imate are only a few of the seail
related data sets important to soilstientists. Further,
stream networks, watershed baundar i es, rock un i t types, | and
use, land form, elevation, aspect, and slope list only a few
of the rnore specific categories of soil related data.
Sources of related information are U.B.G.8.topographic
maps, surficial geology maps, geology maps, land cover maps,
remotely sensed imagery, ta¥ record;, and lacation
coordinates.

Soil related inf orrnat lon, that Isinfoermation that should be

compatible with soil survey data, is numerous and in various
tlasses, scales, arid f orrns. Obviously, in today’s

techrno | ogy these data bases heed to be maraged by computer.
Digitized data sets can be managed in a G.I.5. (Geographic
Infarmat ion System). Many States are hot impl ementing the
comprehensive@IS8's to store arid manage natural resource

data. Speci a |l i zed “ARC/INFO” or INTEGRAF" software can
manage digitized topographic, censusy, ownership boundary,
hydro | ogy, and land use data. Thisstaf tware can over | ay

mapsor representat lons of various other parameters of the
landscape. The systems can also provide input to complex
models, or usespatiaistatistice In the analysis of
landscape information.

Where ha6 this digctussian led us? To today’'s needs andg
technalogys We cannot continue to coll ect natural resource

— e o o - a— R . e o=
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datasuchasscils and ignore the other natural resoutrce
data bases that are being compi led and used frequently in
the assessment and/or management of out- environment. The
guestion or charge then does not reside. in whether or not we
can design and define multiple component landscape map
units, (which we are already trying to do)jbut how do we
fit our sc¢il survey data into data setes or layers that can
he utili zedin Gecgraph i c Informat i on Systems? Th issystem
then tiecomes an extremely useful too | In developing whatever
kind of units and reiatlonshlps that can be selected when

data sets are available. Each segment of the landscape can
bedefined at gelected scale and with ag many parameters a6
exist. The class if tcat ion process to reduce the quant | ty of

data for the mind to assimi late is now unnecessary, for now
we have data sets that can be defined for each of these
segments, for example- elevation. There is no need to
group elevatlon values until the use criteria ha5 been
determined, then the interpretation and map can be produced
that matches the user’s need. This concept and capabili ty
becomes extremely powerful in determining combinations of
the environment or components of the landscape because each
segment can he stored and treated a6 a separate entity. Its
relationship to its neighbarsis also defined as it has a
unique location. Now the models can be def ined that treat
processes or interactions. Input to other related

informat ion wi | ibhe consistent and the logico f
interpretations and cr i teri a can be adequately def i ned and
described.

Examples of G18 outputs were drawn from research btelng
conducted under the sponsorship of the Pennsylvania and
Light Company who are searching for a s¢il data | ayet
consistent with other natural resource data | ayers presently
in their geographic information system. Th i 5 becomes on | vy
one example of the kind of data that other users of the
geographic i nfourmat i on systern technolagy at-e going to
demand. If the Nat tonalCooperativeBol | Survey doe6 naot
recognize the lr need6 or choose6 not to change their
information delivery technology, then the users of sol |
information wi | | seek only the 601 | related information and
choose to make their decisions entirely based on geology,
geomorpholoegy, topography, or other data that fit into their
data base management system., The NCBS has the oppartuni ty
to adopt thi 6 new technology and assist in the development
of more meaningful and valuablescilsinformation., BHuch
Infarmation has not been ava i | ablein the past because of
constraints imposed by the hard copy map and the inability
to 6tore the vast amounts of observations and data generated



threugh the "In-Ffleld” inveatligations of scoils by
scientiats.,

FIMOINGSG AND RECOMMENDAT TONS

in the 1imited Lime aveitabie for this tommittes's
delilberations, the chairman conciludes thet, with the mapping
procedures angd product del ivery systein presentiy used, there
in ne possibkitity of addling more complexity ta the map unlt
delineation that ¢an be correlated and interpreted. The
evidence 15 1in the attached responses from committer
members, Howevery using compulers technology in a
fieagraphic Informatloen System mode woeuld greatly improve the
spatial information of land form, soll properties, and ete.,
in that egach segment of the landsczpe would be taventoried
andg atiribotes assigned to it.

i, That the NESS adopt 2 policy that data that are
currently belng collected and evaivated can be used In
Geographic Information Systems.

<. That increased resources e directed to programs that
vee soil-related information Lo develop soil mapping models
and field verification with the results of these programs.
e Thot the rooperative aspect af the NCSH be further
ctithanced through a unified embhasis on Geographic
Information System develapment that regquires expertise in
computer programming, information managewent, and the
coflection and use of soil-related data as well as
inventories of geology, geomorpholagy, topography, Jand
cover, climate, age, coswnarship, and soil characteristics.
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APPENDIX

Feter Avers:

This is in response to charges for Commi ttee £, Landscape
Analysis and Design of Map Units. Enclosed are same
examples from wour Eastern Region Ecological Classification
System that respond, at Ileast partly, to all three chatrges.
Alsue enclosed Is a paper by Cline and Haoldorf, Integrated
Inventory Design and Interpretation Tfur Norther Region
Natlonal Forests. Examples of map unit descriptions from
the Northern Region are also enclosed.

tier-e are a few comments In relation t&¢ the charges:

1. Rationale for multiple component 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 and stated
objective wi 1 1 provide the basis for selecting components
and properties of components that will be wused fur map unit
design. The rationale for selected components and
properties should be discussed 1In the map unit description
ar other appropriate place.

Za Describe a hierarchy. Depending on objectives, &
hierarchy rnay ng¢t be important. It may even be detrimental
if it drives map unit design away from the purpose «f the
inventory Just to satisfy an artificial hierarchical
structure. Conceptually, a hierarchy involving land type
asscciations, ecological 1land types and ecological |andtype
phases {in order of increasing detail) helps in
comnunicating the purpose design and use of the inventory.
It"s important to communitate to the user the |ink between
¢t ampenents, properties and interpretations. Map scale
should be determined by 1inventory objectives.

7. Correlation., Correlation for conslstency, lack of
duplication and efficiency, withln a survey area for
integrated inventoeriesis Important. Due to the various

combinations of components and properties far various
purpose i1nventories, this may be a questionable task beyond
the survey area. Cautlon I8 needed here to prevent setting
up a system that could drive map unit design. To meet
objectives, taxunamic ¢ lasses of components should nuot
constrain map unit design. Map unit design needs to be
driven locally based or the purpose and objectives of the
inventory.



4. Interpretations. Interpretat ions can btg made on

i nd ividual components or praopert irs cron combinations
thereof. This gces back to initial ebjectivesaf the
Inventoary and subsequent map unit dcs lgnnecessary to make
part icul ar interpretations.

Don Franemi ers

I wish to respond to the charges for the &cil Landscape
Committee that you out lined recently.

| believe that it ls important for the CooperativeSoi l
Survey to have a program in which it creates a product in
addition to serving other programs. Stat i ng that idea
another way, we of the Sol | Survey can best serve the publ it
by working teward a goal of creating a new kind of inventory
rather than by spending all of our time ¢n service

funct inns. Currently the emphasis seems to be @n service,
rather than products, as evi dencedby the phrase Bas ic Soil
Services.

Yobemost useful,this inventory should be fairly uniform
from ane area to another. | bel i eve that one of the great
advantages of the current survey I8 that a user of a survey
in one area can quite readi ly use one in another area of the
country. More real istical ly, we might need a few rather
standard formats of Inventories.

These are sameother assumptions behind the propasal that
follows:

1. The proposal appl iesmainiy to agricultural land.

Z. The new product will supplement. nat replace. exlisting
pub I i shed surveys.

Ha Current surveysemphas ire so ilprofllepropertiesy the
new product should emphas i zesaillandscapeproperties.

4. The new inventory should he made on tatrtegraphical ly
correct base maps.

5. Its major use will be far erasicon control.
G Recommendations for land management practices wi | | be

made through an erosion prediction model--the Universal Sail
Loss Equat i on or its rep | acement.
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T Current surveys provide |ittlehelp for providing
informat i on for the topography f ac tot- of the madel{l. ¢« f the
USLE) .

As I visualize the new inventory, the map units will besoil
landscape wunits (8LUs), and the base maps wlllbe UBGH
topographic maps at a scale of 1:Z4,000, A tentative
definition of a SLU 1is an area relatively homogeneous in
landscape properties and s&soll properties that depend on the
stratigraphy of the soil parent materials. One SLU will be
separated from another, at a scale of 1:Z4,000, where
landscape properties o soil-stratigraphic properties show a
max imum rate of change.

Cre of the Important characteristice to be conveyed through
the &iL.Us will be the topography Tfactor of the gro¢slon
prediction model (e.g., slope "length of the UBLE). This
could be represented as an attribute of the SLU, analogous

to properties of a sc¢il series In present surveys, or as
phase of the 8LlJ, properties of a scil series in present
surveys, or as a phase of the SLU, amnalogous to the degree
of past erosion represented in current surveys. Methpds of

determining and mapping this characteristic d& not exist
naw. They could be developed in conjunction with the
erasian  prediction models ngw being developed.

Cbvious ly, 1 do not have a clear picture of what the future
of the Soil Survey should be. These falrly specific
suggestions are being rnade in the hope that they will
stimulate thought and discussion of what we should be doing
after the current round of surveysis completed.

Erling Gamble:

This is in response to your letter of May &, 17387,

requesting comments on the charges to Committee & =
Landscape Analysis and Design of Map Units.

I have na 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 flrst
paragraph discusses water movement across a landscape and
the general water budget in terms of topusequence units.

The variatlons of toposeguentes in terms of “size, shape,
and composition" are seen 8% impoertat. The second

paragraph emphasizes the importance of "features that affect
landscape hydrology."*



My impress Ilafi, at the moment, is that the primary basis fur
designing these landscape units 1iIs to be the configuration
of the land surface. I think that there are other features
"that are of equal importance. In my mind they are implicit
in the quoted and wunderlined phrases in the preceding

paragraph, but their significance is not Ffully recognized.

There are several aspects cftoposequences, in term5 of
shape and compoeslition and featuresthat affect hydrology,
that must be considered along with the shape «f the land
surface per se. Llne consideration is how many geomarphic
surfaces does the +tapoesegquence cross? Geomorph ic surfaces

are mappable parts of a landscape that differ In age. The
probability is high that there are associated suoil
differences.. In the Missourl Ozarks, for example, a

toposequence from a ridge top to the valley floor can tross
a sequence of five geomorphic surfaces, ages of these
surfaces range Tfrom pre-Pleistocene to Halocene. There are

suites waF associations of scflg related to these surfaces uoFr

combinations of them.

A setond consideration ils the internal composition of the

toposequence and its parts. By this 1 mean the character
and geometry ¢f the various geologic unlts assoclated wlth
the geomorphic surfaces and the local bedrock, 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, calluvium, pedisediment, glacial

drift, valley side alluvium, and so forth.

The thickness, texture, bhedshape, gradient, and continuity
of these materials exert a strong influence on landscape
hydrology. Permeable materials may allow the movement of
water downslope considerable distances. Impermeable beds
may -restrict movement or cause discharge of water in same
anomalous t{ocaticn. The shape of a bed may canfine water
movement to one particular part of a landscape. The
external shape of the hill slape or toposequence may not
provide clues as to these iImportant internal features that
affect the overall hydrology of a site.

I think these are important considerations that should be
included in any attempt %o design map units and analyze
landscapes in order to make interpretations of landscape
unit behavior. A proper understanding of landscape
hydrology will require mote Ffield investigation than we are
willing te¢ do at the present. A hierarchy of landscape
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classification or map unlts bhased on external form alone
will not be adequate Tfor the interpretations that will &be

demanded.

Fob  Grossman:

This isin reply to your letter of May &, 1%37, concerning
the activities of committee 2 oh landscape analysis and

design of map units.

I think that there 1is another kind of activity that should
bhbe considered im conjunction with the committee charges. 1

have sketched this approach in ah enclosure. Apaperis
enclosed on the EPIC model which contains some earlier
thinking about the matter, arid I am also etic losing some work

done that |Illustrates other aspects of the statement.

The 1leader of the water erosion predictian project (WEFF
medel) effort is scheduled to speak &% the conference. |
think that thls wunderscores my comments &n coordination with
WEFP .

I would Ulike to suggest a supplementary approach to the
charge to the committee on landscape analysis arid deslgn of
map units for the 1987 National Cooperative Work Flanning
Cornferencées The suggestion is to characterize for model
application what I would cal | landscape-management
demonstration areas. These would ke Ffields of pastures or
portions thereof that could be construed as representing a
soil management area having a repetitive ground surface
configuration. Information would be collected at a spatial
intensity sufficient to execute major models Important to
NCSS for plant growth, erwsi{on, deep water movement, arid the
like, which Involve transport of water over the landscape.
Certain models would be executed atthe demonstration areas
and the results compiled for training of 8CE arid other
agency people, arid to demonstrate to the public.

As we would implement the application of models to
landscape-management demonstration areas, ideas would evolve
for doing mapping at lower intensity in a survey mode. The
set of landscape-management demonstration areas could ke a
kind of experiment to sort out how to describe landscapes in
the future.
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The first step would be to establ ishesetscf landscape--
management demonstration areas for a very few major land
resource areas({MLRA's). The demonstrati on areas would
range approximately fram® to £Z0 acres. Effort would be
concentrated to obtain the necessary elevational and sgil
property informat i an fur cxccut i on of var i1 wousprocess type
models that involve hydrology. I n pat-t so f the Un i ted
States where farming predominates, these demonstirat ion areas
woul d encompass f | e | ds or pastures or gignjf i cant port i ans
thereof. They would be selected to cover the Important
geamorph i ¢ subareas of svil assoc i at i ans. For an average
cornbelt soll survey wlith elght sol | asecciations, something
| lke 2& to B0 landscape-management at-eas may encompass most
of the repetitive predictable kinds of landscapes and soaj Is
that would be found in typifying parts of the assoclations
of the s0i | survey. Soil surveys would be selected to be
representative of the defining ci | and landscapes of major
land resource areas{MLRAs) and 8¢ could be extended to
other soil surveys at least within a state.

Tepographic control necessary to predict overland water flow
would be suppii cd by §CSpersonne |l thraugh surveying if
topograph i ¢ maps areinadequate. We have perhaps 5,000
pecple in BCSwho make elcvat ional measurements a5 part af
thelr regular work. According %e a couple of local dietrilct
conservationists, 2ar 4 people can establ i gh a 100-foaut
grild on 10 acres and obtaln the elevation Iinfeormatian in 3
to 4 hoeurs., The time necessary to make the cemputations
presently would be about 2 hours, but | assume this would be
markedly reduced with computer avai labi |l ity. For the
average cernbeltsoilsurvey, the field work time ({not
including computations) would range from 6 to Z0 person
weeks. The demonstration areas should be app | icable to & to
20 so i | survey mreas. The tirne required for the 10 acres
would be 0.3 to 4 person weeks per- district staff to which
the demonstration area would be applicable. Relatedly, the
work could be done at slack time.

With the grid establ ished,s0ilobservations and

measurements would be made as appropriate and related to the
grid points. The areas o¢nte gridded could be used to obtain
subsequent 1| nformat | on through part |al regr i dd Ing as
necessary to build a use~tependent, temporal =soll property
record. Our work enc losed in Cass County, Nebraska, is

il lustrative of such an effort. Presently, we c ommon |y
encompass a wide diversity of taxonomic concepts within the
naming soils of map units. A couple of grid studies are
enclosed that 1 did while In Missouri that illustrate the
taxonamic complexity of conscciat farn map units.



Ly the time the program was implemented, we would khow the
landscape information necessary Tur the implementation of
the water erosion prediction model (WEFFP). A Ffirst step
would be to apply WEPP and to an extent possibly evaluate
it. We rnust link any future scil map design effort to the
heeds wof WEPP because the SC6 wiill be responsible for Ite
Implementation, Certalnly the current uncertalinty in LB or
USLE is a strong argument to avoid a similar uncertainty in
WEFF . Perhaps the implementation of WEFFP would be the
strongest argument for the kind of demonstration areas
described here.

Obviously, the progsam should be started where highly
eradible cropland is very caminen and where the scoils of a
major research station are relevant. These landscape-
management demonstration areas would be places where
researchers on an interagency basis could work, remote

sensing could be developed, etc. Additional ty, such
landscape-management units would be excellent place6 to
train peaple, whether students or people who are ©h the Job,

including foreign nationals.

Finally, in my view, this suggestion is more conservative

than the current charge to the committee. It would provide
a way to build the future on the concrete experience of
applying wour ma.er predictive models. 1 think,

administratively, NCB5 would wobtalnmorefi nancial support
with such an warganic link to mador current modeling efforts.
For &C&, it would put the sail survey in a posture that
parallels and supplements the effort in the sail and water
group of ARE to place emphasis on a few natiwnally
applicable modeling efforts..

John FHawley:

This in response ta your letter of May 8, 1987, concerning

my participation on Natinnal Cooperative E&ail Survey Wark
Planning Conference Coammlttee & - LANDSCAPE ANALYSIS AND
DEVELOPMENT L¥ MAP UNITS. I am honored to be invited tao
serve an this. committee (after ten years absence from the
Soil Survey fold), but I am toe over-committed to accept any
new prodects. I am very sorry because this & a very
worthwhile project, and 1 would erJoy working with the

people 1 isted as prospective committee members.
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Ron Kugh | :
Thank you for asking me to serve amn committee two =
"lLandscape Analysis and Design of Nap Units. The following
are my responses to the three charges for the committee.
Charge 1 = There are a number of examples that could be
given for areas with uniform sail materials in which
multiple landscape component map units would he useful. For
example, soils such asFayette. formed in logss that is
several feet thick. These Fayette soils are mapped on
summits, shoulder, and backslope positions of side slopes,
head slopes, hose slopes and foot slopes. The slopes are
generally convex, but there are some areas with | i near and
slightly concave slopes, too. A diagramillustrating these

slopes Is attached.

Certainly, map units based on these different glope
positions could be very useful in helping to predict

s¢i I/landscape behavior. The water movement through a sail
on a summit probably is different than one on a backslape,
even though the samesoil | ser les are mapped. We can do a

better ,jub of describing and designing landscape units by
ook lng more at toposequences,

In summary, we can do a better Jjob designing mapunits by
giving more consideration to toposequences. This does not,
however, make the scil series any less Important.

Gary l.emmes:

Charge 1 - Many of the existing soi} map comp lexes and
associations wused in our state could be converted to

multiple landscape component map units. The map unit
components are usually restricted to individual 1| andscape
posltlons. A mare complete documentation of landscape

posit ion and composition would be necessary to implement the
multiplelandscape component map unit. I can see it5

utility at scales such a5 1:&4,000 more that at scales such
a5 1:10,000 because often these scale5 prevent the mapping
of many landscape component cansoci at ions.

Charge Z- Bralesoflel0,000 may not lend themselves ta
multiple landscape component map units as wellasscales
such asit&Q,000, Their uWse at thr 1 210,000scal e may
result inloss of detail. The map unlts should be named In
aconsistent manner {(such a5 from summit to footslepe). The



order of series names in the map unit name should not be
based upon extensiveness.

Charge 3 = Many interpretation table6 could be more easily
comprehended by the general public if the various Jlandscape
components occurred as a single map unit instead of several
censcciations. The wvarious landscape componenta could be
separately interpreted, plus an overall interpretation of
the landscape. This approach could be wused for
nonagricultural uses where an individual landuger may be
interested only 1in a small portion of a:landscape. A better
understanding of =ag+lcultural iInterpretations such as vyield
or herbicide rates could be achleved by the lay public IFf
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 hope 1 can

positively contribute to the work of the Committee.

In addressing the charges of the Committee, 1°m not certain
whether or not what 1 have In mind flts with the aimg of the
Committee. It"s not clear to me whether we"re trying to

incorporate small Jlandscape differences into an overall
larger wunit, or if our aim 1is to recognize these and split
them out as man units. I’'m inclined to want to recognize
same rather subtle differences that are presently very often
incorporated into a single map unit.

We have completed studies showing that slope summit,
shoulder, backslope, and Tfootslope 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 1in the
pedan at planting time is often critical to yields. Very
often these slope components are placed In a single map unit
and given a "C" slope designation. I think it would be

useful to bhreak these out so that from the s&oll map one

could get a clearer plgture of the landscape. I n additlon,

one planning to sample and establish a vyield goal would have
a better idea of where his water supplies are greater, hence
where his higher rates of fertilizer have the greatest

chance to provide a vreturn reflective aof Ffertilize)
application. In addition, It would =zlso show where on the
landscape one has the least chance for Wet basement.
Incorporating slope companent information with, Tfor example,
depth to a faess =~ til 1 contact would further increase the
precision of making these Kkinds of predictions.



Maps such as these could be made at any stale, but to be
mest useful, they should (I thimnk) be at least 4"/mile or
1812,000. I am not In favor of a shift to 1:24,000 unless

“Its Tfor a purpose relating to the #alls In the fleld, rather

than cartographic convenience.

Conceivably, one could combine repeating patterns of these
slope components into a single unit, say at 1:6Q,000. A
description of the unit could transfer the Infarmation
important to making Judgments about Jlarger parcels of land.

Whatever we do with this, 1 am philasphically strongly In
favor of more wuse of [landscape/parent material recognitions
irmour mp un i t s, I think we transfer experience more

effectively to colleagues and to map users 1In this way.
Darwin Newton:

Charge 3 -~ In regsponte to your question of Chat-gs 1, most
map units that are an association, complex or
undifferenttiated unlt have varying degrees of landscape
components this 1is even true to a lesser degree for
comsociations., It {5 my opinion that we &8s soil scientists
are the best people in the world at recognizing landscapes
and the behavior of so0ils 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 unhit Form. I have tried working
with party Qleaders in devoting a paragraph in a map unit to
just landscape configuration wusing block diagrams, drawing
croes sections, etc., with varying degrees of success.

Your- mention of detailed research plots on multli~-landscape
component map units Is note worthy. If amultiple tandscape
component rnap unit Is used, 1t should be descrlibed, but at
the same time the wuser should be knowledgeable enough of the
design &f the map unit to know that for certain uses the
design and scale of the map unit may not be adequate for
specific wuse. This brings up the question of scale. ne
scale will never suit -everyone. In Tennessee, we are
mapping and publiching at a 1:&4,000 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 mapping made. Il findthis tobeagmuchofapraebl emas
having an inadequate description of the map unit.
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Iguess 1 have given enough on phi lesophy and should make a
recommendation on your Charge. It is my opinion we should
make a much better effort of describing landscapes 1in our
map un jts. If there |#% more -than one named component, we do
provide separate interpretations in out- tables. For unnamed
components, wWe 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 d&agood Job of Identifying and
describing what 1is on the Jlandscape.

Charge 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 %o be of some interest!
unexpectedly laborious field work intervened. Rather than
answering the charges directly, I will suggest concepts and
policies that, in my eXperjence, need to be decided before
proceeding to such detailed, application-type question5 as
the charge5 to Cammittee 2. Then, 1 cannot refvain from
clesing with & critique of the charges themselves.

Types of Landscape-Soil Maps

In loose terms, two types of more-or-less general ized, Iland
resource maps that 1involve Jlandscapes and soils are 1iIn use

in the western U.S. (rne might be called a geomorphic sail=-
landscape map; it is exemplified by the COrder 3 or 4 soil
association maps being made for the BRLM for range management
applicatioens, Landforms--the Gbtasic element of any landscape
analysis--are used to identify the landscape pasition of

component s&oils in soi l-association del ineations and to
ident ¥y (and choose) the landscape position of the
delineations themselves. To be widely wuseful, 1i.e., to be

protable, in computerese-jargon, the landform concepts that
thusly connect &oil=-lwcations to landscapes muet be defined
to be competibie with geomorphic theories of landscape
evolution. This 1is a taxonomic task, analogous to &uoil
Taxoncmy's development, rather than an immed i ate |y



uti litariantas k. Some of the very smallscale soil-
assotciation maps that accompany Order 3 and 4 rangeland
surveys are geomorphicsoil=1 andscape maps &ince their map

un | ¥s have landf or-m boundar! es.

The second type might be cal led a geographi ¢ landscape-so i |
map, and appears In many varleties. Note that the
"landscape" and "soil" terms are reversed in the hyphenated
adjective, and that the vague term "gecgraphic"is used.
Anything goes in geography because geography is so
fregquently concerned with uti | itarian, economic subjects.

the hallmark of this type i% that the map units commonly are

idiosyncratic, i.e., their definition Is peculiar to the
individual map units (which not uncommonly are comprised of
an individual, or very few delineations), their geographic
location in the world, and the intended audience far the
map. Slope patterns and wvegetation, including cultivated
crops, strongly enter imto map unit definition. Examples
are the Major Land Resource Areas, the soll~vegetat | onmaps
of California, and so-called €0l | maps and the Land Systems
inventory Maps of the Forest Service. Indeed, manyof our
awn generalized, sol l-association maps that accompany Order
2 suil surveys frequently fit thi sgecgraphi ¢ type since
the irsoll—-asgoel at i on map uh i ts are ldiosyncratic enough
and break on uti litarian criteria rather than pure
landforms! That's not necessarilyhbad.

Argument for Geographic Landscape«~8ci | Maps

The cammen argument fur geoyraph i ¢ |andscape-sai | maps Is
that they useful ly organize, interpret, and general ize
(simplify) a detailed soil map so that a man-sai | scientist
can immediately apply them. These results can ke had, but
cnernotices pitfalls along the way.

For administrators, ulterior motives are3

1. That if a new map is needed, the mapping should be
cheap, because much larger areas are covered on the same
slze map sheet, because somehow “remote sensing” canbe
substituted for field study, and because entry- | eve |
personnel from any related field can be hired.

2 . The product should héveagoc-d market because anybody
from any discipline should be able to use its simplified,
farni | iarly=-named units. Products resulting from such

misconceptions are seldom worth the paper.
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Forpotent! al users (knc | ud ingexper | encedsoilscientist)
thecommon de lusiaons are 1) thateachmapunit has some h b w

beern designed ¢ its de li neat i ans are homogeneous enough to
he managed as a unit, and &) that any and al | kinds «f
information should be extractable frotn the map. The first

problem willbea lasting difficulty) generalized maps,
| egends, and reports must be structured to frequently re-

affirm the complex patureof their units. The second
optimist commonly founders almost at ocnce because the
i nformation content of most geegraphic | andscape-so i Imaps
(i vea, repaorts) is abysmally low; we need to be willing to

write and print much longer, more detai led reports.

There are grounds foar hope, however. If the plan is to
convert existing, Order € and 3 s8¢l | maps to geographi c
landscape-sollimaps, then one starts with a h lghinformation
content that can be transported’. Secondly, the very
idiosyncrasy bf the map units means they are defined ad hoc
for the particular area and use; the delineations are areas

that already are fami | iar, or that saon can be f amill ar to
the local user, Map unit names also should be ad hoc,

fami | iar words. If ene can hoek onte the localreaders
interest, by starting with a fami | iar, large landscape unit,
perhaps ane could lead the reader into a progressivelymore
detailed analysis of the individual map unit. Note, this
kind of indiaesyncratic unit cannet be correlated to other
areas; it wi libe hard enough to have Its de | ineatiaons

gimilar enough to form a map unit.

Ifoneprovisionally accepts these ldgars, then they lead to
a couple of polleysuggestionse

I . We should careful Iy distinguish geomorphic sall-
landscape maps from geographic] andscape-so i | maps. The
latter, geographi