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SUMMARY

NATIONAL TECHNICAL WORK PLANNING CONFERENCE

The format for the National Technical Work Planning Conference in San Antonio, January 29 to
February 2, 1979, “as changed from recent previous conferences. More time "as allotted at the
conference for participants to discuss committee issues. FEach committee had two separate
sessions totaling about 6 hours. This resulted in more meaningful and worthwhile inputs.

As a result of travel budget restraints and bad weather, overall attendance at the conference
“as not as large as some previous conferences. However, there “as a good .¢ross section of

professional and agency interests as well ag representatives of foreign countries. This and
the fact that the committees did very well identifying and evaluating issues that are impor-
tant to the NCSS stimulated lively discussions. Overall, the results were very satisfactory.

The complexity and importance of the issues to be resolved by three of the committees are such
that additional time is required for further assessment and development of recommendations.
The following committees “ill remain activeuntil the next conference in 1981:

- Surface Horizon Characteristics under Different Conditions
Chairman - Dr. W. E. Larson,: SEA

- Water Supplying Capacity of Soils for Different Plants
Chairman - Dr. R. B. Grossman, SCS

- Confidence Limits for Soil Survey Information
Cochairman - Dr. L. P. Wilding, Texas A&M University
Dr. F. P. Miller, University of Maryland

Although the assignments to these committees have been continued, ideas and suggestions from
others would be most welcome. Send them to the appropriate committee chairman.

Recommendations for long-range objectives of the NCSS (Committee#1) will be used for policy
guidance and will be considered for revisions of the National Soils Handbook.

The use of soil family class {Committee#2} in soil surveys “a8 evaluated and it “as determined
that for some purposes they can be used effectively. The essential factor in the use of soil
family class is the ability to transfer information. It is believed that phases of families
can be correlated and interpreted for meaningful uses if the interpretations are readily
distinguishable from phases of soil series information. This is yet to be tested. SOILS-5
and SOILS-6 can be adapted to this use. |If series and family level data can be identified,
processed, and used without losing their distinction, then the family data can be stored and
transferred. The West Technical Service Center Soils Staff has been given responsibility

for developing and testing the procedures. If it is feasible, the National Soils Handbook will
be revised as needed.

The work of the committee on soil-water relations (Committee #6) has been incorporated into the
current draft revision of Chapter 5, Soil Survey Manual. This draft is now being reviewed.
After this review is completed a general distribution of this chapter is planned for the Fall
of 1979.

A sincere thank you is extended to all who helped make the National Technical Work Planning

Conference in San Antonio a success. The contributions from the staff in Texas who gave local
suppor t , the members of the committees, and all the participants are greatly appreciated.

Ul

sLADE W, FLACH



TOUR SCHEDULE
Wednesday, January 31, 1979

LV: Menger Hotel PROMPTLY at 12 noon .
AR: Camp Bullis Headquarters 12;30
LUNCH
LV: Camp Bullis Headquarters 1:05
AR: Site 1 -~ Edwards Recharge Structure 1:15

-

Discussion:  Mr. Dusty Bruns, Range and
Wildlife Management Specialist,
Department of Army, Camp Bullis

Dr. Weldon Hammond, Geologist,
University of Texas, San Antonio

LV: Site 1 1:45
AR: Fair Oaks Subdivision 2:25

Stop ~ Road Cut = Soil Discussion

LV: Fair Oaks 2:45
AR:  Verstraeten Farm 3:30
LV: Verstraeten Farm 3:45
AR: Buckhorn Museum 4:00
LV: Buckhorn Museum 5:00
AR:  Menger Hotel 5:30

Tour Guides: Erwin Willard, District Conservationist, S$C8,
San Antonio

Pete Saenz, Range Conservationist, SCS,
San Antonio "

Bill Dittmore, Soil Scientist,
Fredericksburg
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AGENDA
NATI ONAL TECHNI CAL WORK PLANNI NG CONFERENCE
OF THE
NATI ONAL COOPERATIVE SO L SURVEY
January 29 = February 2, 1979

San Antoni o, Texas

MONDAY
8:30 - 8:50 a.m "The Heritage W Guard" C. A Fountain
8:50 - 9:00 a.m | ntroduction and Announcenents

9:00 - 11:45 a.m Meet i ngs

Committee #1 Long Range (bjectives of the

National Cooperative Soil Survey Joe D. Nichols
Conmittee #3 Surface Horizon Characteristics
Under Different Conditions W E. Larson
Conmittee #5 Confidence Limts for Soil Survey L. P. Wlding and
I nformation F. P. Mller
11:45 - 1:00 p.m Lunch
GENERAL SESSI ON Dani el E. Hol nes
l:00 = 1:30 p.m. Dr. J. E Mller
President, Texas A&M University
1:30 - 2:00 p.m M. R M Davis
Administrator, Soil Conservation Service
2:00 = 2:20 p.m Dr. Klaus W Flach
Assistant Administrator for Soil Survey
2:20 - 2:45 p.m BREAK
2:45 - 4:05 p.m. Regi onal Work Planning Reports Klaus W Fl ach
Nort heast ern
Sout hern
North Central
Western



4:05 = 4325 p.m
4:25 = 4345 p.m,

8:30 p.m

TUESDAY
8:00 - 12:00 M

Committee #2
Committee #4
Committee #6

12:00 - 1:00 p.m

|:00 - 500 p. m

8:30 p.m

VEDNESDAY

8:00 - 11:30 a.m,

12:00 - 5:00 p. M

Report = Canada
Report - Mexico
GENERAL SESSI ON

(O her Federal Agencies)

Meet i ngs

Use of Soil Famly dass

in Design of Map Units

Water Supplying Capacity of
Soils for Different Plants

Review and Test Soil Water
Section of the Revised Soil

Survey Manual
Lunch

Meet i ngs
Committee #1
Committee #3
Conmittee #5

CENERAL SESSI ON
{(Non-USA Participants)

Meet i ngs
Committee #2
Committee #4
Committee #6
FIELD TOUR

C. M Thonpson
L, P. Wlding

J. M WIllians

J. E. Brown

R B. Grossman

Maurice Stout, Jr .

John D. Rourke

e -



[ L o

THURSDAY

8:00 - 12: 00 M

BREAK

12:00 =« [:00 p.m

|:00 - 5:00 p.m

l:00 - 1:50 p.m
1:50 - 2:40 p.m,
2:40 - 3:10 p.m
3:10 - 4: 00 p.m,
4:00 - 4:50 p.m

FRI DAY

8:00 - 8:30 a.m

8:30 - 9:00 a.m

GENERAL SESS| ON (25 mi nut es each)
Internationalizing Soil Taxonony
Soi | Survey Manual
Soi | Taxonony Problens, etc.
Format for Published Soil Surveys
Conpl eting Soil Surveys Nationw de
Soi| Potential
Public Participation
Soi | Moisture Study
Cadmi um Lead St udy
National Soil Survey

Laboratory Services
Lunch

GENERAL  SESSI ON
(Reports)

Committee #1
Committee #3
BREAK

Committee #5

Committee #2

GENERAL  SESSI ON
(Reports)

Task Force = John E. Mdelland

Task Force - Donald E. McCormack

Fenton G ay

Wlliam M Johnson
Robert F. Mitchel
John E. Mcdelland
Donald E. McCormack
Victor G Link
Donald E. MCornack
| da Cut hbertson

St even Holzhey

K. W Flach

K. W Flach



FRIDAY (Continued)

9:00 =9:50a.m, Committee #4
9:50 -~ 10:20 a.m. BREAK

10:20~11:10 a.m. Committee #6
11:10~- 12:00 M SUMMARY -

12:00 M ADJOURN

T
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NATI ONAL TECHNI CAL  WORK PLANNING CONFERENCE
OF THE NATIONAL COOPERATIVE SOIL SURVEY
San Antonio, Texas
January 29 - February 2. 1979

The National Cooperative Soil Survey is important to USDA and to cooperative agencies and
organizations, because it supplies information that is basic to 'all of our work and is basic
to many decisions by people who own and manage land and water.

The National Cooperative Soil Survey has a reputation for reliable basic data--and it is
becoming increasingly efficient at supplying better data faster--because it is truly a
cooperative effort. The work of experiment stations and Federal research scientists provides
a very necessary support for the national program. Other Federal and State agencies make a
vital contribution to specific surveys or specific questions.

I am impressed with what all of you have accomplished together. Yet, we do need to discuss
some ways of intensifying or redirecting our efforts.

Every year we applaud the number of acres mapped and the number of manuscripts published.
We call for a printout and announce that the fieldwork will be completed by 1997. Yet, you
and | know that we will never be able to close the cover , put the soil survey program on a
shelf, and say, "Now that job’'s done.”

To maintain the soil survey as a valuable tool, we will need to keep it current...we will
need to shift emphasis and technique and format to meet new needs. We will need to help
more technical and professional disciplines relate soils data to their body of knowledge.
We will need to adjust to more changes more rapidly than ever before.

One obvious need is for new soil survey interpretations in response to a variety of domestic
and international changes.

The cost of energy is going out of sight. Various forms of reduced tillage, what we call
“conservation tillage”, can cut the fanner's tractor fuel costs by more than 50 percent.
It is now being used on more than 40 million acres of cropland--to save energy and to save
soil, which it does even better. But conservation tillage is not a perfected art.

We need more information about tillage and its environmental effects. W need more knowledge
of its adaptability to various soils, especially to the poorly drained soils that warm up
slowly in spring. If we study the mechanics of conservation tillage in relation to soil
properties, and help others understand them, we can help refine conservation tillage and
expand its use more rapidly.

Energy is a hidden but very real cost in fertilizer manufacture and use. Farmers have
increased their yields tremendously by applying more and more commercial fertilizers, made
from petroleum. Yet the yield increases are leveling off, and we are coming to realize the
economic and environmental effects or limitations of using high rates of fertilizer on un-
suitable soils.

With soil survey information, farmers can tailor the timing and the amount of fertilizer to
the kind of soil they farm. Farmers may be able to maintain or increase production and still
cut back on the total amount of fertilizer, thus saving energy and money.

Americans are becoming more interested in saving their environment, too...in cleaning up our
air and water. . .in conserving natural resources for the future. Congress affirmed that com-
mitment by passing the Soil and Water Resources Conservation Act.

Administrator’'s speech presented at the National Technical Work Planning Conference of the
National Cooperative Soil Survey, San Antonio, Texas, January 29 - February 2, 1979



Under RCA, SCS and other USDA agencies are appraising the Nation’s soil, water, and related

resources; developing an overall program to guide conservation efforts; and evaluating current
strategies.

Soil surveys are a key to the nationwide appraisal, in deciding:
--Quality and quantity of resources;
--Capability and limitation of resources;
--Changes in resource status and condition because of past use or farming techniques; and
--Costs and benefits of alternative practices.
Soil survey facts will be a must in several other USDA emphases:

The identification and preservation of important farmland will get special
attention from government at all levels.

Clean water will continue to be a major concern. Land users will have reliable

information about soil characteristics as well as farming methods and conservation

practices to fashion workable “best management practices” for Section 208 and the
Rural Clean Water Program.

Reclamation of old or new mined land will require detailed soils information--

--To help decide if prime farmland should be mined, and if so to help
the miner meet the strict reclamation standards;

--To determine what layers to stockpile before mining and how to respread
them after mining;

--To help mining firms develop engineering plans; and
--To reclaim the old scars under the Rural Abandoned Mine Program.

Land-use ‘shifts will continue to tax our ability to stay one jump ahead--and one
jump ahead 1s where soil surveys have to be in fast-growing areas.

More people and industries are moving to the sunbelt--the south and southwest--to
take advantage of warmer climate and lower cost of living. Sleepy rural towns are
facing heavy development and doubled or eve” tripled populations. As we already
know from other areas, growth strains natural resources, but wise use of soil
surveys by local planners and regional and State planning agencies can help ease
the transition, its costs and effects. We will need to work with them on the
best uses of soil surveys in many places.

Developing nations are experiencing similar problems with urbanization, agriculture,
and the environment. Many of them not only recognize the value of soil surveys, but
also have soil survey programs based on scientific principles developed by the .
National Cooperative Soil Survey. Many of their key staff people have bee” trained
at American universities. Through the State Department’'s Agency forInternational.
Development, SCS and experiment station staffs and others have helped manycountries
improve their programs. Weare likely to do eve” more of this “consulting” work 1N
the future.

Undeniably, the demand for soil surveys is greater than ever, and it will continue
to grow, We need consistent basic soils data on rural land and on land near urban
centers...on prime farmland end on not-so-good farmland...on public and onprivate
land. We must be ready with reliable soils information to meet the future demands
we can foresee and those we cannot predict.

- 10 -
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At the same time, the National Cooperative Soil Survey--just as every other program--
must face the challenge of inflation, perhaps the most important problem in this

companies. He is setting an example within the Federal govermment, by:

l country. President Carter has proposed voluntary price and pay standards for private

--enforcing strict spending limits and a moratorium on new income tax cuts;
--limiting Federal pay increases and limiting job replacements;

--curbing costly new regulations; and

--promoting more competition in the private sector.

The Soil Conservation Service 1980 budget request for soil survey has been cut by $5 million,
and we will not be able to carry over funds from 1979. We will have to find ways to maintain
the quality and momentum of the soil survey in spite of the cut in SCS funds, and we are looking
to State and -local governments to bear a larger part of the cost. We do recognize that they are
feeling the inflation pinch, too.

All of us will need to take individual responsibility in the fight against inflation--to do a
better job of managing the funds and the time we do have. We must set priorities and stick to
them to get the most for each soil survey dollar.

We must also look at everday activities for ways to save money. For example, we have made
remarkable gains in publishing soil surveys--from fewer than 50 a year to more than 100. At
the same time we have trimmed the costs for printing and binding from almost $28,000 per
survey (in today’'s dollars) to $16,000. Computers, word processors, and better scheduling
have been mainly responsible. | would add that these savings have not been made at the expense
of quality. The soil surveys have actually improved. Any idea that increases efficiency and
productivity can help us make do with a tighter budget.

The soil survey program must adjust to one more set of changes in the 1980"'s~-and that is to
shift some people and funds among States to accelerate soil surveys in critical areas, to
finish the mapping job, and then to phase down active mapping and to phase up the assessment
and interpretation of the many kinds of soils we have delineated.

I'm convinced that professional soil scientists in all of the agencies and institutions
represented here can meet all of these changes. I'm convinced you will find the 1980's an
intercsting--even exciting--time to work.

We will need to help each other improve our professional ability.

We will need to freely exchange ideas among soil scientists, soil conservationists. agronomists,
geologists, biologists, and colleagues in other sciences.

We will need to communicate not only to other scientists but also to the users of our informa-
tion and the taxpayers who foot the bill. As you discover new uses and new interpretations
for soils data, you also will need to look for new and clearer ways of describing those inter-
pretations and the value of their use.

Wemust be sure to maintain the highest standards of professional ethics and responsibility.
In writing a manuscript for a soil survey, for example, professionalism means that yocudo not
let it leave your hands until you are certain of every fact, every statement. You Can't rely
on somecne up the line or in “that other agency” to catch your error.

Every cooperating Federal, State, or local agency...every experiment station...every College...
every soil scientist plays an integral part in the National Cooperative Soil Survey.

W Ee depend on each other to help the soil survey continue to guide present and future gener-
ations in protecting and using natural resources.

- 11 -



Soi | Survey in Canada

John H Day
Canada Department of Agriculture
Ottawa, Ontario

| wish first to thank you for the invitation to participate in this
work planning conference. M colleague, Dr. Wayne Pettapiece, and | are
very pleased to be here. Dr. Pettapiece is Senior Pedol ogist and
correlator for the Al berta Soil Survey. W also bring greetings from
our director Dr. J.S. Cark and our other colleagues many of whom are
known to you

Since your last neeting in 1977, at which Dr. John Shields reported
nmost soil surveyors and many soil scientists in Canada devoted nuch of
their time to the final preparations for the International Soil Science
Congress in Edmonton.  Fromthis point in time | believe nost of us are

happy to have done it and happy to go on to other things at a sonewhat
sl ower pace.

Soi | Survey
Soi | inventories continue in all provinces. In some, we are just
now conpleting the first small scale surveys that will indicate the

localities where larger scale surveys are warranted. The northern parts
of Ontario, Quebec, Manitoba and Saskatchewan remain for the nost part
unsurveyed as are large portions of the Yukon and Northwest Territories.

The southern areas where agriculture and urban concentrations are
| ocated are conpletely covered by mediumintensity surveys. W are
conducting detailed surveys in urbanizing areas. Unfortunately we stil
have a backleg of unpublished reports and maps that difficult to banish
W instituted procedures to more quickly release provisional naps and
| egends to know edgeabl e users during the course of the survey and upon
conpletion of the field work.

As Dr. Marlin cline wote in the bicentennial paper of the Soil
Science Society of America (Vol. 41, p. 253) "W have been conpelled to
acknow edge that soil taxa and mapping units identified by the same name
are two distinctly different things". To define our ternms and mapping
practices we will in the next year publish a "Soil Mpping Systent for
trial and eval uation.

Soil Information system

Soil map data is stored in the cartographic data subsystem  The
subsystemis devel oped to the point that we can renove the digitizing
and other errors in about four passes and thereafter "plot" a clean map
Single-factor maps or interpretive maps are then plotted

The soil data subsystem handles all non-cartographic data files
such as soil profile descriptions, soil analysis, soil names and performance-
management. The latter file is the least extensively devel oped, the
soil descriptions and soil analytical data files the best devel oped.
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Land Evaluation

The land evaluation programs, initiated in 1976. was designed to
develop procedures concerned with assessing possibilities in the use of
land, with the effects of these on the benefits obtained from land, and .
with the means through which desirable alternatives could be understood
and undesirable avoided. The objectives of the program include:

a) to develop and maintain a comprehensive data base of land-related
knowledge on rural land use and food production, to be used in
advising primary producers, policy makers and governments.

b) to develop methods to evaluate rural land use on the basis of
climate, soil and economic criteria, and to use these to assist and
advise in planning rural land use.

c) to develop methods to evaluate the effects of government policy and
policy tools on rural land use change.

d) to develop studies to test the developed methodologies in critical
areas and to refine them where necessary.

The program has evolved and developed primarily by means of research
projects carried out under contract. Its achievements to date are the
development and planning of a manageable proposal for a first phase land
evaluation program, and the subsequent application of the recommendations
of this proposal to bring about the development of prototype methodologies
and the collection of suitable data bases to deal with the problems of
land evaluation. We are now entering a phase of refining and testing of
the methodologies and the preparation of example studies and test evaluatior
comparing alternative methodologies and alternative sources of data.

Projects in progress include the following:
1. Growth stage maps for corn and cereals.
The objective is to prepare crop suitability and phenology maps for
Quebec. Yield data, crop development data, soil data and climate data
are being collected.

2. Climate statistics for the Canadian Great Plains

The objective is to prepare normal climatic data synthesized on a 10 km
grid from Atmospheric Environment Service Station data.

3. Relationships between crop water balance and crop yield

The objective is to develop and evaluate phenological crop models with '
emphasis on yield prediction for pasture and hay crops in the Peace

River region. These models will be based on quantitative relationships

between crop yield and climate, soil water supply, related soil properties

and crop characteristics.

The study aims at developing yield assessments on a regional basis,
in keeping with the requirements of the national land evaluation program.
It will address the problems of inherent soil variability within and .
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between mapped soil units as the variability affects regional yield
prediction, minimum soil and climatic data requirements for acceptable
accuracy in yield prediction, the nature and extent of modifications

required to adapt models developed elsewhere to conditions prevailing in
the Peace River district of Alberta.

4, Land evaluation in Saskatchewan and Ontario

The objectives in these studies is to develop methodologies for crop
grow and vyield modelling for wheat, barley, corn and alfalfa hay.
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NATIONAL TECHNICAL WORK PLANNING CONFERENCE
OF THE NATIONAL COOPERATIVE SOIL SURVEY
San Antonio, Texas

. January 29 - February 2, 1979

SOIL SURVEY IN LAND RESOURCES DEVELOPMENT CENTRE

by
Dr. J.R.D. Wall
Project Manager
Watershed Management Project
El Salvador, Central America

Firstly, 1 would like to thank you on behalf of my Director, Tony Smythe, for the invitation

asking him to attend this working group. | have been nominated to attend in his place and very
much appreciate the opportunity of meeting fellow workers and being present during their delib-
erations.

Secondly, | regret that | have been unable to bring with me details of LRDC projects currently

in operation so will simply give an outline of LRDC work and follow this up with a description
of the project that |I am personally familiar with, that in EIl Salvador.

I think it is worthwhile making it clear that soil survey in UK is undertaken by two different
types of organisation. On the one hand there are national surveys, resembling the NCSS of USA,
in England and Wales, Scotland and Ireland, and on the other hand there is soil survey work
being carried out by Land Resources Development Centre in the Ministry of Overseas Development.
This latter is specifically at the request of governments of developing countries; it generally
takes the form of bilateral aid projects designed specifically to answer requests for advice on
development strategies in large areas. There has been a trend in the last year or two to move
beyond the giving of recommendations to participation in implementation. At the present there
..re some 8 projects in hand in 7 countries utilising 50 environmental and other specialists.

Almost all projects require the fielding of a multidisciplinary team of which the pedologist is

generally a basic member. The soil input may be in the form of special studies, such assingle-
attribute maps, or general-purpose base surveys at third to fifth order. A few order 2 surveys

have been done, such as for research stations. |Interpretative maps are commonly required based

on the soil map.

We have found for many surveys, covering large or small areas, that the land system concept is
a considerable help, firstly in understanding the landscape and breaking it down into ever more
uniform areas, and secondly in forming the basis of both soil association maps and land manage-
ment units. The areas where the implicit relationships between soil, lithology, landform and
vegetation seem most obscure are in geologically old, pereplsined landscapes such as in conti-
nental Africa; the relationships are clearest in geologically youthful, topographically varied
landscapes such as the Pacific Islands, Mexico, Malaysia.

The Pedologist, like all team members, has to be versatile as the work may move him from desert
to humid tropics to subalpine environments on consecutive projects.

Currently LRDC soil scientista in multidiscipline teams are working in CYprus where an ambitious
project is being evaluated to convey water from the better endowed south west part of the island
to the drier south east for domestic consumption and irrigation purposes; in southern Sudan to
assist in vital reafferestation of the Imatong Mountains for internal wood needs; in the
Cameroon8 to map the best areas for expansion of rubber, oilpalm and coconut; in Sumatra for
defining areas suitable for extensive resettlement of peoples from overcrowded Java, in two
regions of Tanzania for national assessments of land use potential and planning, and in EI
Salvador for river catchment management planning and implementation. It is this last project
that 1 shall now describe, as an example of the current trend in LRDC to add to the study phase
. implementation.
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El Salvador Sits squarely on the circum-Pacific volcanic belt and consists essentially of
Pliocene and younger basaltic/andesitic volcano Systems. It is Subtropical with a markgd wet
Seas”” - dry Season Sequence strongly affecting agricultural activities. At 210,000 Km , it

is the Smallest american country, yet with a population in 1978 estimated St close to 5 milliom
is one of the most densely peopled. The Study area, only 70,000 sz, comprises the catchment
the Acelhuate River and includes the metropolitan area of the capital city San Salvador. The
population of this catchment is close to one million and is the most densely populated catchment
of all of Central and South America.

This fact lies St the root of the problems which the LRDC team is studying, and which may be
summarized as follows:

1. There is considerable pressure on the land for subsistence agriculture crops, chiefly
maize and beans. These are traditionally grown by methods which take no cognizance Of
the need to conserve soil. Clean cultivation on the widespread steep slopes, which
reach 35” and more, is characteristic. The consequences of this under the typically
heavy rain Storms are physical Soil loss, reduced soil fertility and greatly increased
sedimentation in the river net. One major dam used for hydro-electric power for example,
has its estimated life reduced by one half as a result of this sedimentation.

2. The ever-increasing, barely restrained urban spread has caused disruption and disorgani-
sation of natural drainage, concentrating discharge into Some valleys St the expense of
others. This has drastically increased river erosion to the point where airport runways,
urban housing developments, new roads, Sewage outfalls, for example, are being actively
threatened. Affecting this issue considerably is the presence of young, very weakly
consolidated erodible, pumicitic ash deposits beneath the city reaching depths of 100 m
or more, but thinning out northwards where basaltic clays are dominant. These two
extremes of pedologic materials are expected t” handle and react very differently
both to natural erosion and to erosion control measures.

3. The rapidly increasing urban land, squatter colonies along barancas, zones of industry
and manufacturing (El Salvador is the most intensively industrialized central american
country), the lack of a unified sewage treatment system, the ineffectiveness Of laws .
controlling pollution the 6-month dry season, all lead to water supply and pollution
problems which threaten public health, future urban growth, and irrigation and fishing
development downstream.

To firstly examine problems and to produce a catchment management plan, which would be
a model for other catchments in the country, the government of the United Kingdom is
fielding a team containing the following Specialists: pedolegist/geomorphologist,
agronomist/agricultural engineer, planner/extensionist, economist, hydrologist,
biochemical engineer, sociologist and land tenure specialist. The work is divided
into a study phase of about one year and, depending on the approval and financing

of the plan, a phase of implementation of up t” four years.

The place of the Soil Survey in this Scheme is to provide base information for the other
specialist.

1. The agronomist/agricultural engineer requires the distribution of main soil types to
facilitate correlation between soil and crops, present and potential, and to enable
appropriate conservation treatments to be designed.

2. The hydrologist needs to know the soils most susceptible to river erosiom. -

3. The whole team needs to know the soil pattern in order to produce land capability maps
and to design optimal ways of allowing orderly and planned rural and urbandevelopment.
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Ideally a” order two or simi-detailed soil survey would be desirable. However, there are time

and staff restraints which dictate that the best way to achieve the required information is by

maximum use of airphoto interpretation to delineate physiographic units and to examine the
.majority of these by use of sample strips, namely the lend system method.

Fieldwork for this is nearing completion as sampling of characteristic soils gets under way.
It is anticipated that the soil map will be produced et 1:50000 using associations of sub-
groups possibly phased by depth and texture.

The preferred taxonomic system in EIl Salvador is the USDA Soil Taxonomy. This should work
well in general but, based on previous experience, | anticipate a few problems. As illustra-
tions, there are extensive areas with mollic epipedons overlying volcanic ash: erosion in
such areas leads to juxtaposition of soils of two orders depending solely on the depth of
this epipedon. This seems undesirable.

The volcanic ash in weathering will be difficult to allocate to Inceptisols or Entisols in
some instances without detailed laboratory analyses which may not be possible. Furthermore,
the presence of allophane-rich soil is know” to produce difficulties in mechanical analysis
due to pseudo aggregation on drying: this results in false clay values and wrong assessments
of exchange activity and base retention.

Identification of the argillic horizon may also prove difficult in the clay-rich basaltic
soils, even with resort to thin sections and mineralogical analysis.

However, these are all “ifs” and “buts” and hopefully taxonomic classification will not be
so troublesome. | console myself with the fact that in the end it is not the name that counts
but the actual descriptions.

On the whole | like the USDA Soil Taxonomy and realize that it is still subject to modifica-
tions and improvement. | acknowledge the enormous amount of work that has gone behind it but
would urge greater speed in response to overseas studies and suggested improvements in order
that acknowledged deficiencies can be overcome: | am thinking specifically of Guy Smith’s
.proposals for a new order of Andisols, and other suggestions for improving Oxisols.

I would like to round off this talk by making a few remarks on some of the committee meetings
| attended. With respect to the utility of the Soil Family class, this is something which |
shall have to consider carefully on my current project. It would seem however, that as a
mapping unit it's advantages are few and that savings in time might be offset by the need to
establish and characterise sufficiently well the component series.

With respect to mapping unit variability, I ¢an mention two ways in which the team has
attempted to assess or quantify this in previous surveys. 1” one, in the Solomon Islands,
where the land system approach was successfully used, the fieldwork concentrated on
developing soil-land facet links (the .landscape component which makes up a land system
and which is fairly uniform in ecological characteristics). Using a transparent dot grid
overlay randomly set on stereopairs the number of dots on different facets were counted
and, using the already established facet/soil relationship, some semi-quantitative idea
of the soils per mapping unit (land system) could be obtained.

The other method was used in Nigeria where a comparison was tried between the methodology
of a more-or-less conventional land system analysis and free-traverse soil survey and one
in which the soil pattern of land system’s is enalysed by pre-designed, statistically
selected traverses. This method has been evolved by David Lang of LRDC and | believe

is currently in use in a project in Tanzania. | do not have figures showing the relative
savings in time or of the relative accuracy of this method but suspect that the improve-
ments are significant.



Finally, T sat in on one committee session in which the future staffing of the USCS was
being considered and when some worries were being implicitly expressed regarding the long-
term needs for soil specialists. This made me smile in view of the great amount of soil
work still remaining overseas - and so | suggest that in the light of this, because of the
undoubted salesmanship expertise of Americans and in view of your eminently salesworthy
product, Soil Taxonomy, you begin sending more pedologists overseas. |

that if you don't you will find that you will lose control
model.

have a feeling
over the development of your
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NATIONAL TECHNICAL WORK PLANNING CONFERENCE
OF THE NATIONAL COOPERATIVE SOIL SURVEY
San Antonio, Texas
January 29 -~ February 2, 1979

SOME PROBLEMS IN SOIL CLASSIFICATION
AND SOIL SURVEY BROUGHT UP DURING
RECENT FIELD WORK IN LATIN AMERICA

by

Dr. P. Segalen
BONDY, France

During the last few years, ORSTOM pedologists have been working on soil surveys in various
Latin American countries. The most important ones have been carried out in Ecuador and
Venezuela.

In Ecuador, the whole country is being mapped at various scales depending on the possibility
of penetration, the availability of maps and local requirements; soil maps are going to be
published at scales from 1/100.000 to 1/500.000.

In Venezuela only the southern part of the country, known as"Territorio Federal de Amazonas",
is under survey. This is a most difficult country to get into with hardly any roads but only
some large rivers and a few landing strips. Forest covers most of the land, the rest is under
savanna; more than 2000 meter high mountains take turns with low lying swampy plains. The
rainfall is 2 meters and more.

In these countries two sorts of problems have arisen. The first concerns the soil classifi-
cation, and the second the soil survey itself.

The soil legend is generally established on a physiographic basis. Various areas related
mostly with relief are delimiteted and the soils found therein are named at the subgroup
level using the Soil Taxonomy. Provisions concerning the possible use of the soils are made.

Some difficulties were encountered when the question arose to give names to some high andean
soils. Most of the ridges are covered by recent volcanic ash, mostly endesitic or dacitic
material, which weathers to allophane; the younger soils are endepts of various types. Older
onesno longer contain amorphous material but lattice clay minerals. They show conspicuous
mallic epipedons and the soils did not seem to fit with the definitions of the Soil Taxonomy.
Titewan in charge of the survey, F. COLMET-DAAGE, was lucky enough to make field trips with
Dr. Cuy SMITH, who made new proposals for andepts and mollisols to take into account the
properties of these particular andean soils which can be found also in nearby Columbia. In
Southern Venezuela, soils showing the morphology of solonetz were found. But pH is about 5
and exchangeable sodium is 0,1mé/100 g. In the Soil Taxonomy these soils are accounted for
as tropaquults.

In Southern Venezuela no maps are readily available for most of the area under study. Air
photographs are often covered by clouds and only radar photographs can give a clear view of
the land.

In this area, Lapndsat imagery has proved very useful. A comparison has been made between a
classic soil survey and the information carried by different coloured views. The following
methodology has been proposed and tried by G.SIEFFERMANN who worked several years in this
area.

First of alla check area has been chosen on a diazo print enlarged at the scale of 1/100.000.
This area carries five or six different soil units identified at subgroup level. The total
surface is about a hundred square kilometers, is easily accessible, and represents also the
vegetation pattern of the surrounding area.
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The check zone is spotted on the diazo eheet and a grid map gives itS coordinatea, These
limits are given to a computer through a punch card.

Each radiometric channel has been studied separately end these that give the beet information,
are retained: channels 5 and 7. The histograms given by each channel are cut out into 8 or
unite. The computer outputsare compared with the ground truth with atracing et the same
scale of about 1125.000.

Different combinationa of chennele can be made end the comparison Of the output of different
combinations made with the ground truth allowe the selection of the beet ones.

For instance, channels 5 end 7 allow to single out:

rivers and sometimes to distinguish between black water end white water rivers.

1

wet forests

1

dry forests

tr ee savannsas

- open savannas

swamps,

end so on.
This type of analysis leads essentially to the delimitation of physlographic units, But as
most of them areclosely related with Taxonomie unite, they ean be wry helpful to define
soil boundaries.

Moreover, the diazo printsat the ® ed. of 1/1.000.000 can bs used to prepare high quality
topographic documents,

The conclusion Of this study allows to rscommend the following steps during & small scale
soil survey.

1. Choose on the diagzo print 4 to 6 of about . hundred square kilomaters areas of aasy
access, thet seem to be quite representative of the total zone under study.

2. work out with the help of thr computer through variouscombinations e f£irat drrft.

3. Then check in the field the validity ot thr limits and take notice ot the necessary
amendmenta,

4. Work out with the help of thr computer e mnew document of the whole area under study,
taking into account thr amendments.

5. A new field check is necessary before the final draft,

So, the roil survey of these two countries base raised quite different problems. The firsc
concerned the Soil Taxonomyitself that could fortunately be solved with thr helpofDr. GUY
SMITH. The second concerned a mathedologyfor thr survay itself. A proposition was made
using landeat imagery.

Last year, e helicopter wastried. Itis prrtty costly but enablesto land in my open arsa.
Heavily forested gones arentill accessible with dittioulty.

Each image 180 x 180 km .
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Public Participation and the Soil Survey

This week you are assembled as the "national technical work planning confer-
ence of the national cooperative soil survey." One word in that title,
reveals that there is in fact public participation in the soil survey program.
That one word is cooperative. It means people working together for a common
purpose.

This week the people working together include those with an interest

in forestry, land management, farming, research, teaching, resource planning
and, of course, soils. This working together does not take place in a
supervisor/subordinate relationship, rather as colleagues striving toward

a comnion goal.

At this planning conference, in an atmosphere of \free give and take,
people are putting forward ideas, discussing issues and trying to
influence others. We could label this being cooperative. We could
also call it public participation, if it meets the definition we often
use. Let"s try this definition: public participation is activity
undertaken by the public to influence the behavior of those empowered
to make decisions. If anyone here this week has undertaken an

activity to influence the behavior of those empowered to make decisions
about the soil survey program, then we have been having public participa-
tion. You decide for yourself. My own feeling is that in the soil
survey program there is a commitment to public participation, as this
conference demonstrates.

I am aware of some interesting public participation activities in soil
survey in Illinois, Hew York. and Louisiana. 1"m sure you know others.
You in soil survey are in step with the current philosophy that encourages
government to provide opportunities to the public to participate.

This philosophy is spelled out in Executive Order 12044, which says that

when developing new programs (or regulations) or making major revisions to
old programs there must be an early opportunity for the public to partici-
pate and comment. The philosophy is furthered by the Secretary of
Agriculture in Memorandum 1955, which extends the President®s directive to
all U.S. Department of Agriculture (USDA) decisionmaking that has broad
scope. This memorandum establishes a decision calendar and requires

public participation related to these decisions. Along with this Ilemorandum,

Notes prepared for presentation by lda 0. Cuthbertson, Community Planner,
Soil Conservation Service, at the National Technical Work Planning Conference
of the National Cooperative Soil Survey, San Antonio, Texas, February 1, 1979.
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USDA gives the following guidelines to it"s agencies, including Soil
Conservation Service (SCS), for making these decisions of broad scope
(such as substantial change in total program outlays):
SCS is directed to actively solicit public comment,
SCS is encouraged to use several means to obtain the greatest
possible public input,
SCS is required to have a related Public Participation plan as
we begin this decisonmaking. and
SCS is required to have a Public Participation Office reporting
"directly to the Administrator.
And SCS is meeting these requirements at the national level.

You may be interested in the definition of the term, the "public”,
according to the Executive Order. The public includes other Federal
agencies, State and local governments. businesses. organizations, and
individual members of the public. The SCS definition says the public
includes all those who have an interest in or who may be affected by
an SCS-assisted activity. The two definitions are compatible.

(
I mention these directives to show the emphasis that the Federal
Government places on public participation. Public participation is
part of the way that government does business these days.

Given this emphasis, three major questions come to mind:

First. how much public participation are we to have? What arc we
required to do?

Second. how much ought we to have? After we do what is required, should
we do more?

Third, how nuch do we inform the public? How much do we tell people
so that they can participate in a meaningful way?

1 will attempt to answer these questions. and 1 say "attempt" advisedly,
because for cach of these questions there is no single, hard and fast
answer,  Theremaybed range of answers, depending on Lthe situation.
Lut is there another question lurking in your mind thal we should address
first? Are you asking yourself the question - Why bother with public

participation? "Why bother” is a legitimate question. And there are
several answers:

With public participation we have every reason to expect that a better

decision will result, partly because the decision will have a broader

base of support. When representatives of interested groups or individuals .
participate, they are buying into the decision. They have a stake in

the outcome. Public participation often leads to decisions that are
feasible, likely to be implemented. Through public participation activities,
the decision maker may get early warning about potential trouble. That is
valuable information. In soil survey. the decision maker could get
knowliedge about the needs of potential survey users. That, too, would be
useful information.
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In fact public participation can be one of the sources of information

that is needed in decisionmaking. Which is why, in the Federal Government,
public participation is the way of doing business these days--to iliprove
decisionmaking.

Second, in answer to the "why bother" question, we know there is much skepticism
about government these days. Proposition 13 is a watchword. iore citizens
want to know more about how the government spends their money. We invite
people to participate. Hopefully, this will build trust.

The bottom line answer to the "why bother™ question is that the govern-
ment belongs to the people. We in government are elected or appointed
officials, entrusted with some very important business that we conduct
for the public. When people say--as they have over the past 15 years--
that they want more opportunity to help make decisions, then the people
are to be given the opportunity. We retain the responsibility for making
technical decisions because the people authorized us to do this. We are their
trustees in this regard: And we have the responsibility for making
operational ‘decisions. But in the matter of program planning, priority
setting. choices among alternatives--the people rightfully may give us
their views and we will consider them. So these are some benefits from
public participation activities and some reasons why we offer these
opportunities.

Now, back to the three big questions. As 1 offer some answers to these
guestions, you might want to have in mind an actual case--say, updating
the State long-range plan for soil survey. You might also want to keep in
mind this overall guide: Be practical. Use common sense.

Let"s take that first question: If we are going to provide opportunities
for the public to participate, how much opportunity should we provide?

Answer: Enough opportunities so that the people or their representatives
who have an interest in the issue or will be affected by the decision

will have an opportunity to express their views, in the interest of better
decisionnaking. Let's look at a relevant situation: Updating a long-range
plan. As 1 understand it, in each State there is to be a long-range plan
for completing the soil survey. Lach year representatives of the cooper-
dting agencies meet together to update the plan. What the representatives
do is discuss the plan and make necessary adjustments: Affirming some
decisions and revising others. You could call this "partial replanning:"

I suspect these decisionmakers use some kind of planning methodology,
perhaps something like this, perhaps not in this order:
Recognize the long-range goals,
Consider the objectives for the coming year or two,
Discuss the product that the survey will yield,
Identify the resources available: Personnel, time, dollars,
Look at alternative ways of using the resources to reach the
objectives,
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Discuss potential users in fields such as health, environmental
guality, agriculture, land management, real estate, forestry,
building, banking, appraisal, planning,

Adjust the implementation schedule, if necessary.

After the agency representatives discuss these points, they may ask
theeselves: If we are going to provide opportunities for the public
to participate, how much opportunity should we provide?

Here are three guidelines, announced by USDA, that help to answer the
"how much" question:

Participation will be meaningful.
It will be broad.
It will be open.

To be meaningful, the public is to have an opportunity to express its
views before the decision is made and the public is to be asked to comment
on the major issues. To have meaningful participation in updating the

long-range plan, the representatives ask themselves two questions: {1} What
do we want to ask the public to coment on? (2) When, during the process. do

we want to hear comnents from the public? After these questions are
answerced, the agency representatives decide how to do this. There are
several ways. For example:

- Go to the people and ask them some questfons, or

- Ask them to come to you, then ask them some questions, or

- Send a letter with a card to mail back the answer, or

- Phone then.

In the case of updating the long range plan, a workshop might be a
practical method to use. But whatever way is chosen, the people must
understand what they are being asked. why their views are wanted, and
what will be done with their answers. This is necessary to meet the
requirements that participation be open and meaningful.

In the case of updating the long-range plan, it might work somethi ng
like this: The representatives of the soil survey cooperaling agencics
would meet to discuss the long-range plan, decide what questions they
want to ask participants, and plan to hold a workshop at a later date.
Then the workshop would be planned so participants would accomplish

some meaningful task. After the workshop, these representatives would
meet to consider the comnents, then make decisions, including adjustments
to the long-range plan. It is likely that some suguestions made by
participants could not be accommodated until the following year, and
some suggestions not accomiodated at all.

The next step in planning the workshop is to assign people to carry Out
these tasks and set some tentative deadline dates. In making assignments,
be sure to include the information activities that are necessary to inform
the public about updating the long-range plan. Now the representatives
have planned for participation. This is the same kind of participation
planning that is being done at the national level relative to national
decisionmaking for the soil survey program.
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Going through that planning process provides most of the answers to our
first question: "How much must we have? What are we required to do?"
In a phrase, the answer is enough to help niake sound decisions.

The next question is "ttow much ought we to have?" or "How much do we

do in addition to the amount we must have?" 1 would suggest that the
answer to Question 2 is the sanme as the answer to Question 1: ... enough
to help make sound decisions. Inother words, we don"t have a winimum
standard and then optional increnents, each of which presumably produces
incrementally better program planning and implementation. You plan to
provide participation opportunities that you think will help make sound
decisions. If you need to adjust your participation plan later, you can.

Wec have been talking about agency representatives planning to provide
opportunities for the public to participate--when people can undertake
activities to influence the behavior of those empowered to make decisions.
But what about the public? How do people feel about activity that we call
public participation? Put yourself in their shoes for a moment. If you
are invited to participate in some decisionmaking, your first reaction
may be: "I'm thankful that as a citizen I am not required to participate,
that | have the freedom to do so or not to do so--just as | have the right
to vote or not vote." You may feel that you need more information before
you will decide to participate.

Still standing in their shoes, recall that, as an interested citizen, you
would want to know about the opportunity to participate and about the issues
that are being decided. In our example, people would want to know what the
long-range plan is; how a soil survey is made. Then, before the interested
citizen would decide to participate, you must feel that the propdsal will
somehow affect you. Thirdly, as this citizen, you must feel that by partici-
pating you can affect the decision to be made. Fourth, that by affecting the
decision, this will soilehow result in a better outcome for you. Finally, as
this interested citizen, you must feel that you have the finances, tinme,
intellectual and psychological resources that it takes for participation. so
after progressing mentally through these steps, you, as the interested citizen,
are likely to participate, unless at the last minute something elsce happens
that blocks the path. On the other hand, if you are another citizen, invited
to participate, you may feel an obligation to get involved, if you can spare
the resources.

What do we learn from this exercise of walking in the citizen"s shoes?
We learn that:

1. The information campaign related to public participation is
very important. It is essential if the citizen is to know
about the decision to be made.

What else could we learn by walking in the citizen®"s shoes?

2. If the citizen is asked to participate and expresses some
opinions, the citizen expects these opinions to be taken into
consideration in making the decision.

3. If the citizen is asked to participate, then he or she nust
choose to spend time, money, and brains on participating,
rather than on something else--such as Monday nite football.
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4. If the citizen is asked too many times to participate, or is given
a task too complex, or no task at all, the citizen may get "worn
out" or discouraged and become unresponsive,

Looking at public participation through the eyes of the citizen may help
decisionmakers plan for it. The important guides to keep in mind are:

Be Open--give the public the information they need.
Be Broad--invite groups from a wide range of interests.

Be Meaningful--make this a useful, pertinent activity for both citizenry
and government,

Here then are some rules of thumb you might use;

Tell the people about the proposal or decision to be made, the
pertinent issues we identified. and the decisionmaking process.

Use plain language--forget the agency jargon and technical language.
Invite people to participate, explain how they can respond, and
when want to hear from them,

Tell them how their views will be considered in making the decision.
- Ask them to comment on specific topics, such as:

1

~- A goal for a Z-year program.

Several alternatives.

-~ The entire proposal.

-- Priorities among a number of things.
Related problems that they foresee.

-

-

- And ask them to give you their reasons for saying what they did say.

These rules of thumb go a long way toward answering Question #3, "How

much do we inform the public?" The short answer is: Give people enough
background about the decision, issues, and process so they can thoughtfully
provide meaningful comments.

How you tell them is as important as what you tell them. Here, the
Information Officer can help immensely. Put out a brochure or flyer.
You can use simple diagrams to explain the decisionmaking process and
pictures to show how you make a soil survey.

And, as you follow the guidelines, are practical, and use tommon sense,
feel assured that if you make a good faith effort to provide opportunities
for open, broad, and meaningful participation, you will be on the right

road. Public participation can be a fascinating adventure. Good luck
to you as you begin.

Thank you.
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. NATIONAL TECHNICAL WORK PLANNING CONFERENCE
OF THE NATIONAL COOPERATIVE SOIL SURVEY
San Antonio, Texas
January 29 = February 2, 1979

COMPLETING SOIL SURVEYS NATIONWIDE

by
Victor C. Link
Director

Soil Survey Operations Division

It is the goal of the National Cooperative Soil Survey to complete soil surveys
nationwide on all lands at the earliest practical date.

Approximately 67% (1.43 of 2.27 billion acres) of the Nation has soil mapping
completed. This leaves approximately 840 million acres to be mapped. Current
annual mapping production is about 55 million acres. At this rate it would

take about 16 years to complete the remaining acreage. Delaware, Maryland,

Rhode Island, Hawaii, and the Caribbean Area are already completed. Other States
range from about 35% to nearly 100% completed. At the current rate of production,
some States will require 25 to 30 years to complete the onceover soil mapping.
Without management the stated goal will not be reached.

.To achieve a” orderly completion, some adjustments of positions and CO-02 funds
between States will be necessary. A long range plan will be developed to guide
adjustments. It is anticipated that States with firm commitments with local
cooperators for acceleration and completion of statewide mapping can be allowed
tocompletetheir plan as scheduled.

The ptan will be based on the current funding level and available soil scientists,
bothSCS and non-SCS. Adjustments will be made to the plan as conditions change.
There will be provisions in the plan for maintaining soil scientists in States
after mapping is completed. The soil scientist staff remaining will be determined
by program needs and workload analysis.
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NATIONAL TECHNICAL WORK PLANNING CONFERENCE
OF THE NAT10NAL COOPERATIVE SOIL SURVEY
San Antonio, Texas
January 29 = February 2, 1979

SOIL POTENTIAL

by

Donald E. McCormack
Washington, D.C,

Soil potentials are ratings of soil quolity with the application of
modern technology to overcome soil limitations. Their purpose is to
help achieve sound decisions about theuse end management of land.
‘They are considerably more versatile and more useful than ratings of
soil limitations, and avoid some of the problems that users have with
soil limitations, e¢.g.,if asoil has severe limitations fora given
land use, then it shouldn't be used for that put-pow. Thig is not

true of course, and was never intended, but is a misinterpretation
thatis much too common.

We appreciate comments by Wil Westerveld indicating use of soil
potentials in the Netherlands. We hopethat the concept canbetested
in other nations and by our cooperating agencies in the U.S. We would
like for you to keep us informed of your use of soil potentials and

sendus copies of the assumptions, definitions, criteria,and rating
classes that you develop.

The rating of soil potential is achieved using the following

cxpression:
SPI=r- CM - CL, where
5PL - seil potential iundex

P - performance standard
CM - corrective measures
CL ~ continuing limitation

Each term is defined in the National Soils Handbook, Section 404, and
we won't go into that detail here, We would like to see morecfforts
like the Canfield (Ohio) Subdivision Regulations where corrective
measurcs were discussed intensively locally, and adopted in ordinances.
To hove onesct of specifications for design of homes and streets that
applies to allareas(all soils) of a municipality (or county) is
ridiculous, and especially where detailed soil surveys ore available.
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Developing ratings of soil potential requires that soils bc placed
into on array based on SPI, and that class limits bc set locally.
They arc intended to cover only the local universe of soils, Local
data on measures and their costs and on the severity of continuing
limitations are used, To make thie work the way it should, the soil
scientists must recognize that they havea big limitation. That
limitatiou is the grand delusion that they are the ones who know
about soils. That simply isn't true. The people who know by fur the
most about soilsare those who use them--former, tho enginecer,the
contractor, cte. Qur job is to organize what they knowso thatit
may be properly npplicd to new problems and new areas.

Pitot vaeveises have been conducted in Leon County, VFlorida and
Hedlerd, Oregon, the forawr for septic tanks apod the lattur for peur
productiovit.  In Florida, two saniltarians of the county department of
benith and bwo [rom bthe Stute pearticipoted Tor Liiree dayr and vomplelod
Lhe bavic sysbew.

The purposce of these projects was t o test the procedure outlined i n
NSHScetion 404, and to provide training in thisprocedure. Wcbelieve
thatadditional pilot exercises should be conduct-cd Lo assurciLhat
statestaffsare properly trained in the procedurcs, we suggest that
the T8C ussist with one project in eachState.

Whether or not to publigh soil potentials in soil surveys has been
left up to the States. U the State fealsthat publication would
help achieve full use of thesoil survey, then we will publish them,

Thereare no plans to require coordination of the ratingsat any
Level above the survey arca, 'To do so would negateonc of themajor
merits of the system,
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NORTHEAST REGIONAL WORK PLANNING CONFERENCE REPORT
Edward J. Ciolkosz

The Pennsylvania State University

The 1978 Northeast Cooperative Soil Survey Work Planning Conference
was a meeting of Firsts. The First of these was that for the first tine
we operated under a written set of by-laws which spelled out the purpose,
the policies and the procedures of the Northeast meetings. These by-laws
were unanimously accepted at our 1976 conference. The second First was
that we held our meeting in the sunmer (July 17-22, 1978) on the caupus
of the University of Connecticut at Storrs. All previous meetings were
held in January in New York City. The summer meeting enabled us to have
a half-day field trip in which we viewed soils and tobacco production in
the Connecticut river valley. The summer meeting time was well received
by the members of the conference and it will be continued for our next
conference which is to be held June 23-27, 1980 on the campus of the Penn-
sylvania State University in State College, Pennsylvania. The third First
was that the format of the conference followed that which was used in a
.few past national conferences. This was that all committee work was done
by mail and a draft of all committee reports was distributed at the be-
ginning of the conference. The reports were discussed in four discussion
groups by the chairman of the committee. After this discussion the re-
ports were revised and presented to the conference as a whole, and appro-
priate action was taken to accept the report and continue or discontinue
the conmittee. This procedure was also well received by the conference
and it will be followed at the 1980 conference. The last First was that
the conference authorized a regional project. The committees on the pro-
ject are to prepare and publish a soils map for the Northeast with an
acconpanying bulletin. The map and bulletin comnittees for this project
are being set up and it is hoped that a draft of the map and bulletin will
be ready for our 1980 Northeast conference. It is presently proposed that
the map be at a scale of about 1:2,500,000 with associations of great
groups as map units and the bulletin to be similar to the report "Soils
of the Southern States and Puerto Rico™ put out by the Southern region in
1973.

There were 12 committees in the Northeast Conference. In retrospect
this was too large a number of committees and may be part of the reason
only 3 of the 12 made significant contributions. [ do not intend to suii-
marize the results of all of these committees, but I just want to mention
a few things about some of the committee work.

The Legal Aspects of the Use and Interpretations of Soil Survey Com-
mittee up-dated their 1974 report of environmental legislation in the
Northeast and reported that some legislation has been passed that uses
soil survey or soils data. The Use of Soils for Waste Management Commit-
tee developed a 54 page report with many guides and evaluations of pre-
viously proposed guides. Three topics, soil mapping unit composition,
soil moisture and soil potentials, came up in more than one committee.
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The need for a standard method and its immediate use to determine soil
mapping unit composition was very apparent. A coordinated effort in ob-
taining soil water data particularly in relation to length of duration

and soil morphology relations was also stressed. The Soil Potential
Ratings for Selected Uses Committee generated a 30 page report and pointed
out some problems where there is more than one possible corrective measure.

The following are some brief comments on the experiment station and
special reports:

1.

Septic tank longevity and the movement of nitrate and phosphate
around septic tanks is being studied in Connecticut. These
studies indicate that pollutants move in finger patterns in
sandy soils overlain by finer textured material. Studies in
Pennsylvania on soil morphological changes due to waste water
irrigation indicate that also in finer textured soils there is
a significant channeling of water through the soil.

Soil temperatures are being measured by many states in the
Northeast both by the experiment stations and the SCS. This
interest is related to the classification of soils into the
mesic and frigid families as well as the possible relationships
of spodosols to the frigid temperature regime.

Soil characterization work continues, at many of the experinen-
tal station labs, and a new characterization lab has been
established at Cornell University.

Soil potentials are being studied in various experiment stations.
In particular soil potentials on mined land is being investi-
gated by Jerry Neilsen while on sabbatical leave at Penn State.

Everyone seems to he doing sludge application work. I hope
someone is going to pull all this information together soneday.

John Rourke reported on the Status and Future of the Soil Sur-
vey in the Northeast. John informed us that about 65% of the
NE has been mapped, and that the Caribbean Area, Delaware,
Maryland and Rhode Island are completed and that Connecticut,
New Jersey and Pennsylvania are 90-95% complete.

Ron Yeck reported on the national soil survey lab. He reported
that although the staff is smaller than the combined staffs

of the pre-existing labs it provides more data by using a num-
ber of labor saving devices as well as more sophisticated data
handling techniques. He also indicated that data from large
projects are generated within 12 months and from small projects
within 3 months.

Dick Arnold gave a very interesting presentation on quantify-
ing the accuracy and precision of our soil wmapping as well as
its variability. If you are interested, the paper is given
in the proceedings of the NE Conference.
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Southern Soil Rescarch Committee
Report of the Land Grant Cellepe Representative
of the
Southern Replonal Technieal Work-Pimming Conference
of the
Cooperative Soll Survey

Fenton Gray, Chairperson

Tee Blennial Soutlhiern Reglonnl ¥ork-Ylameine Conferonce of the Conperative
5011 Survey met ob Jebyll Tslapd, Georpln, on Mareh LA-17, 1978 withh 1. F. Perklos
mul Horrds E. Shilfer os chalrpersons.  Biwty-fcur eoll sclontises porticipaicd
in this conferience, reprosenting 312 Land Grant Undversitfos {(Rescarch, Teacliing,
Prtensdou), Sofl Consorvabion Service, Aprleoliural Researah Scrvice, Torest
Servvlce, Teunegsoe VYolley Authority, HASA-EKL and the Doepariment of Boacural fe-

sourcon amd Envivousmeutin]l Protecilion. A 116t of pames of Lhiose attending can
b prowkided, i1 weecded,

The fowited speskérs wera!

Mre. Lyan Cheok, Lhe Execwtlve Director for the Jekyll Islapd Promotlonsd
Axsoclint lon.

br. Hoenry W Carren, Uean and Coordinator Lor the U, of éGeorgla Apricodtural
Lxperdment Stebdons veviewed the sigedlicance of apsiculture ta Georpin's cconomy.
i cmgdis Daed Lhe wecd For more apricsltaral reapireh and extoension now amd i
the Tuture for Uhe prodoclion of aeoe [ood and eoerpy.

fir. Dwicht L Treadwiy, Stale Consvvval ieniat, Tor Hhe Seil Cossereat fon
Bervloe of Geoerpia podnted ont that sanageiment aid product b s opby bobl of the
story., He sode it clear that seil survey jaferpretatious are esseatinl do publd -
callons but needs to be displayed or made more useable by more peoplo for waklop
erenr Jand-une discuastons.

pir. Bobeae foo Wilkes, DBluotedct Comsereat foniast, Seil Connevval jon Servboe,
Hieewd 1o, Georeia talbed abowl yessowroe doto Fay oaeenapement of Cenmital Aones
sach ot nuid iy Dogds v a3l e wael s,

Mr. Wirren Lyomwn, Rescarch Seil Sciontist, Natfonal Soll Survey Laboratory in
Lincelu, Hebresks, oubtlined the cooporative rvescareh projects [or sell survey in
the southern stales. A llst was provided chat divided the prejoecle dato setive,
conpleted and inact ive,

Mr. Biake PForker, Sodl Sclontist on gssipawent o the lopartpent of Ieterior,
reported on o the staces of the nat lonad wer laads Jeventory ol the elghl sLates
bodocted Jor o lntensive stody, fhiee dre of e soulhern stakosn,

Hr. Gueorpo Morrell, Foaplneer, Soll Copserval ot Scorviee amd Lbe Reanbe Soun-
g Team of Peston, ¥irpiods, sove o propress veport on cepwst e sepslop and frs
relatlouship Lo soll) survey.  HRewole seosiong will be ovsed more dn the fulere aud
mind~coiarses are eoded E0 oFe Tully oxpladn S0 fo sl scienbises,

- 32 -~



Mr. Vietor Link, Divector for S0il Survey Operations Divisdon, Wohington L.
cutlived Lhe recont developments io the vopperat Jve 031 suveey.s  fle sbabied tlat
more and better orpanizatien of datn are needed in futare sodd surveys.  Some .
updat ing and remapping will be teeded In some states. About 63% of Lhe U.S, is
mapped.

Dr. H. . Bailey, Professor of Soil, Seicnce from the U. of Kentucky,compiled
a report onthe contributions the 12 southern states arc making for Soll Surveys.
liis report sliates that the south s proeviding laboratery daca and ceorrelation
support rather chan actwal mappiap. Over sever FER's are averaged for the 22
stnLes which roral 8% ¥eity,

The chairperson of the following committoecs whlelh were calablinhed proevicwsiy
presented repores developed thirough correspondence aud al wmeetings prior to the
conference to cachi wl Tour small discusgion proups:

Compnd e Leraet

1. Updating 5¢il Surveya

1. Waste Dispesws] oo Land
IFI.  &S0i) Potential Raviops

. Rinds of S¢i] Maps

V. lmproving Soil Svwevey Fleld Procedures
Y1 fadl Yield Poteatial
YIT, Remote Scosing

Finalized committ oo roports wore prescoated to Che conforence,  Somne dlscudston

cvnlvod during the reports.  Copdes of thoese repores are aviailable feom P, Porkin
ol Ceocpdn.

Much time war deved e Lo o discassion of ways o fnprove copnilioe work in
Nitare conferenees. The Sleering Committee will poy closc sitention eo the sup-
pestions olicred for improvemcat of Horking Commltiecs,

A Tleld poedfp wor made to Sapelo 1sland Lo stady solls of aarshlamls.

B fevry Wilding ol bro Ravid Porbyy, Vaperimest 5400 o Representat bvey,
wirr e werbed fe Chie Sed) Taxonowy Commibtec along with Mocr (s Shed ler and Gray
Aydelatt ol 5C5 gnd Forest Servieo, respeelively,

The confovence nceepted Lhe fovitation [vom Br. Paul Snnbteliun to meel in
T9R0 fo OkIahoma. The chairperssons are Bobby Wirdwel®, 565 and Vewton Oray ol
LI TR

Toutative plans Tor the 1988 neclings are for noar widdle of March {33-17%,
at the Hileouw JTon, Oklzboma Clry, wiileh is near the airport with plenty of other
facilitics avar-bhy.

Pians are for the Steering Commlttee of Birdwell, Cray Nichols, Petity, amd

orhers Lo by named Lo meot In Avdamore oo Uecomboer 1 oto nake further plans for &hoe
1980 Work Conference.  This meeting s during the Replion-4 ASA Spils ConLest.
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L

Flans lor 1980 Mectings

Tiwe VIR0 met fug, Soulhern Reploual "leclnical Wos k-Flanning {onference
the Katdomei! Cooperative Seil]l Survey 2 schedeled Tor Oklobewsa City
durine Pagelt V- oor Maceh 1210 These aeet dngs are te be beld o Dileon
ban wicich g near LS. Hwy. 40 and near OR)ahoemae Clty Airpore.

The steering comitlee copsisling of LBobby Birdwell, Chafrman and
Fentose Gray, Yeee-UClhadrman, Joo Nichols, 0, Mo BEolledpe, D B Petiry, and
oo AlTen mel din Ardwore, Olklahom: o November 1, L97E,  AT1 v mueh
isvunion sever Lenbal ive coumitlbes were apieed upon For woerl during and
Lofare these YORD sectings,  The copmitioes ware:

1. Sedl Charvagtoyixation Use in 30l Sarveys

2. Upditing S5!l Surveys

F. Wamalion in 501l Burveys

4. Soll Vacdabllity of Mapping Units owd Qualley of Seil Surveys
He Yield Potoeuwlials

H.  Hemote Sensing; HASA

?

< Training {leture and presoold

_34_



NATIONAL TECHNICAL WORK PLANNING CONFERENCE
OF Tl NATIONAL COUPERATIVESO0IL. SURVEY
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. Western Reglonal Soil Survey Work Planning Conference Raport
by
L. A. Daugherty
New Mexico Stute Universaity

The Western Reglonal Work Planning Conference met the week of February
13-17, 1978 in Sun Dlego, California. More than 70 soil sclentlat wore in
attewdance representing the Sodl Conservation Service, Foreat Service.
Bureau of Land Management, Burcau of Indian Affairs, Burcau of Reclamation,
U. 8. Geological Survey, Agricultursl Rewmearch Service, Experiment Stations.
rind the Soil Survey of Canada.

The inltiulscsslonincludedcalks on the following toples: "Organization
suil surveys to mecl today's needs"; “Hole of the Universitlesin the woll
survey program''; "Role of Technical Service Cantor. SCS, In the soil gurvey
progran”. Otherdlscusslona throughout thecourse of the conference tncluded:
a pancl on research activities in the western states: apanel on remote
aenslug;  apancl on design of woll surveys to meet objectives; agency reports;
and a Eleld trip to look at atransect of the soile of San tMego County.

Most of the conference was on presentation end discussion of gix committec
reports. Most of thecommittee work was done prior to the conference. EHach
participant [n the conference had the opportunity to enter Into discuseion on
cuch report. ‘The following suction dce3.e wlth the Bix committec repourts.

revise and modernlze technleal guldes end suggaetcd that the TSC develop a
form todisplaysingle mapping unit interpretations from the date bnnk.

They evaluated the ef foctiveness of various training methods used with new soil
scientlsts. The committee coneidcred end evaluated advantages Rained by
mobility programs between states in contrast to mobility withina state in
preparing a soll scientist for additlonal respensibilitios.

. Commlttee !l consldered yoll eurvey operations., They explored ways to

Committee 2 deltwl th goil survey publicatlons. They expl ored whet hey
wildlile futerpretatlons should be made at o taxa level or betreated dnthe
descrlptive material of a general solls map. ‘The committee recommended t Lol
solla-wildlife interpretations should be developed for broad landscape unlts.
The Netlonal Committee gave acharge to this regional committee to develop
a soil formatlon section for aselocted MLRA, Theregilonal committee does not
consider asollformation section by MLRA to be suitable for western states.
The development of a no (1 formatfon aectlon by soil-landncupr relationships
should be an option. Canned no.11 Format lon scctions are not appropr late.

The committoee eva luat ¢d current map compilation procedurces and suggested t hat
map finishing should be done at the cartographic unit.

. Committee 3 considored improvement of soil eurvey techniques.The
committee recommended that persons with a good working knowledge of #oil,
vegetation and geomorphic relationships aid in the design of mapping units.
eapecially for order 3, 4 and 5 soil surveys.Each field soil scientist
should be given training in soil and lendscape relationships. Remote imagery
(including aeriusl photographs) and itsuse should be given rquel status with
eurvey staffing. The committee also recommended that the range of characteristics
of aserles description should be in a tabular format. The taxonomic just-

. ification should not bc in therange of choracteristics unless needed to
refine the series placement. During the field review process, more time should

be spent on field checking the mapping units.



Committee 4 evaluated soll survey interpretations. A new interpretation
form should be prepared and adapted for use by all agenciea making soil surveys.
A moredetalled "How the survey was made” section should bc preparcd with more
discussion of sampling rates and statistical reliability of goil maps und
interpretations. Tnterpretations for mass wasting should be bused on obsurvacio.
of past slope failure and related to named kinds of sofls. The committoce

reccommended that each statc prepare soll potential ratings within the next
two years.

Committee 5 was charged with assembling guideline8 for the Interpretation
of soile and soll materlal dinturbed by mining operations. A tuble was
compiled which gives guldelines for rating woll for use as cover-soil in
strip mine reclamation. 'I'lic committec recommended the definitions of Fluvents
und Fluventlc subgroups bc chongcd to exclude spoils by adding the phrase
"in strata parallel to the surface" inthestatementson organic carbon.

Committee 6 considered techniques for moasuring source and yleld of
sedi ment . The USLE sahould bc used in the western region but with care, caution
and good Judgement. The eatablisliment of additlonal erosion studies throughout
the region Is encouraged with emphasie on benchmark solls.

The newly [orimed Western Reglonal Coodinating Committee on Soll Survey
(WRCC-30) met In conjunction with the work planning conference. The general
purpose of the committee Is to allow Experiment Statlons, through their
representatives, to participate in the programs of the Natlonal Cooperative
Soil Survey. Thils group ls consldering mcveral projects loclud Log the revision
of the western reglonal solls map and development of a soll molsture map
for the reglon.

The next cenflercence Is scheduled for the week of February 10-15, 1980 .
In San Dlego. State Soil Sclentists for the Burcau of lL.and Management and

Area Soil Scientist of the Bureau of Indian Affairs with active soil survey

programs will be now wvoting members. Futurc confercences will be restricted

to 6 commlttecs with a cell Inp of 3 charges for cach commlttes.
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NATIONAL TECHNICAL WORK PLANNING CONFERENCE

of the
NATIONAL COOPERATIVE SOIL SURVEY
. January 29-Febutary 2, 1979

Committee Number 1: Long-range objectives of the National Cooperative
Soil Survey. (What should the standards and qualities be for the
completed soil survey?)

Char s
1. Cartographic quality and format of soils maps.
2. Standards of interpretations of taxonomic or cartographic units.
3. Standards of correlation of taxonomic units.
4, Soils survey staffing.

Introduction:

The preliminary work for the committee was done by correspondence. A
sct of questions was circulated with request for comments on those
guestions and on concepts not covered by the questions. The preliminary
report was prepared by the committee chairman. Two sessions werce held
at the conference in San Antonio. The preliminary report was adjusted
to incorporate the later suggestions,

Char e 1. Cartographic quality and format of soilsmaps.

. Recommendat ions !

1. Spatial accuracy should be balanced to expected need. In some
areas high altitude photographs provide an adequate base. In
other areas orthophoto bases are necessary. High tine areas
would benefit from a highly controlled coordinate system to
assfst in computer storage and merging with other map data.
Tiifs requires NN orthophotographic base.

2. We recommend that soil survey maps in highusc areas be stored
in a computer system.

Other Important Comments:

il. Soilsurveys should meet the accuracy standardofthe
National Cooperative Soil Survey. The detail =zhouldbe
matched to the expected use and management for the area.
We expect that onsite investigations and more detailed
maps for more intensive use will be needed for most, if
not all, survey area*.

®



National Technical Work Planning Conference
of the National Cooperative Soil Survey

We must continue to strive for highly accurate delineation
lines between unitse, We also need to better inform users
about the soils within the delineations.

b. Consensus was that maps should be avajlable ta all users.
Several membere mentioned the need for msoils maps In
various levels of libraries and for a better delivery
system for sails maps in progresgive soil survey arcas.

¢. Al 1 contributors commenting on the subject of computer
storage of soil map information were in favor of atleast
some goll map computer data; others thought all soll map
computer data should be digitized and made avallable to
users., However, with computerization comesthe respon-
slhility of spatial accuracy and accessabllity, and the
program must be designed for update sothat a static data
bank does not hinder Improvement.

Charge 2, Standards of interpretations of taxonomlic Or cartographlcunilts,

Recommendatl lons:

1. Contiunue to coovdinate poll interpretaticona by phoses of soll
gerlve. We slse recommend making interprotatlions at higher
categories of our ecll clapsification pystem. These Intoer-
protations would be leass apecific thaa those at the plhase of
series level. 1t 18 necesesry that we coordinste any such
Interpretations at higher cotegories,

2. The committee recommends that the Interproetutions from the
reliatively gimple gaides such na Lhose used today bo put Inlo

the sofl manuseript . We mest alsoe el the wser Ll the
pabdes and other more speci! fe or detalled interpretietions are
o el SO ol TEven.

3. We recommend thwt soil survey Interpretat fons boe made sl thwe

cownty, etate, and national level, The preatest need for

sull faterpretutions contlnucs to be a8t the county level.

A polut was thit we do oeed to e able to assess prelidons

puch ap the cifeer of o 1% tpereanse opr devreape o eheat

e veipe apen prodoctfon, ae Bl atale amw) wal boual Teveln,
Interpretive mape are especially wacfu) ot the broawder lewvels,
Compiters are necessary for widespread production of esuch maps,
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. 4. We recommend that update of published eoil surveys should
be done when new knowledge regarding the response of soils
in the survey area makes the survey but-of-date or changes
in land use or in kind of intensity of management makes the
update of the information necessary for proper interpreta-
tion. The soils mapping and correletionshould be evaluated

at the time of the update of the soflinterpretations.

Other Important Comments:

H.

A point mentioned in making soil interpretationsat higher
categories wag the improvement to our eoifl) classification
system through examination of uniformity insoilinter-
pretations within higher categories. The point wasstresscd
that users must read the mapping unit deecription, Anothes
point was that we should emphasize thatsoils mops are for
planning and not for site design.

The question asked the comnittee member8 was, “Are our
interpretations accurate enough?” Mosetmembers thought
they were acceptable, but most also streessed the need for
continued improvement in gathering data. Ore of the
main points addressed was the timeliness of the soil
survey interpretations; because of rapidimprovements

in techniques and the data base, Interpretations become
outdated quickly.

Interpretations at the phase of theserles level are
the kinds of interpretations most commorly used. One
member expressed concern about possibleconfusion by
nonseil sclent Ists in trying to understund interpreta-
tions or soils at catepories above the series level,

Another point was that the level of intcerpretations
should reflect the intensity of the soilsurvey; the
Idea being that we should not attempt tomake the same
precise kinds of interpretations for an Order 5 survey
as for an Order 1 survey. Other members mentionedthe
need for more gpecific kinds of information and there
was also the concern that soil scientist,,: continuc to
get help from other disciplines in making and improving
soll survey interpretations.
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d.

A question from the chairman to the committee members
asked if sodl interpretation8 should be made from

relatively simple guides, such as those used today, ao
that nonsoil scientists can interpret them to users or

should they be more mpecific and, therefore, more
complicated.

Most members responded with the idea of using the current
simple guides that are understandable to a wide variety

of users. Several members indicated the need for more
specific information, but thought the published soilsur-
vey report was probably not the place for this kind of
information.  Such information would be worked out locally
and furnished people willing to take the tfme to understand
the concept.8 presented. We do need to tell the userof the
published soil survey where to get more specific informa-
tion. There were several suggestions that we publish the
guldes for making nonagricultural interpretation6 in the
published soil survey or at least make them available.

Most members commented that computer storage of soil
information, such as on the present SCS-SOILS5 form,

is desirable. A few also thought all soils information
should be stored on the computer; even the more compli-
cated soil interpretations, The majority believed, how-
ever, that the more complicated information should be used
locally. Some thought that soil potentials should be
published in the soil survey while other were against this
idea because they are not coordinated.

This point addressed the problem of what port of theinter-
pretation material available should go Into the soll survey
mapuscript and how much into the Soil ConservationService
fi¢cldoffice technical guide. NO member suggested putting
allof the Information available into the soil surveymanu-
script. Most suggested that specific interpretations, such
asmoll potentiale, fertilizer recommendations, and inter-
pretations undergoing rather rapid change be a part of the
technical guide and not the soil survey manuscript.

The idea was expressed by several members that thesoll
survey manuscript cannot answer all questions and cannat
be updated as rapidly as local information. In the future,
more users may receive a map and special interpretive
information Instead of a soil survey publication.
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Charge 3.

Standards of correlation.

Recommendations:

1.

Charge 4.

We recommend that the completed soil survey of each state
have an updated correlation. The updated correlation is
necessary for a uniform application of soils data, especially
at state and national levels. Soil maps should be checked
for accuracy when the correlation is updated.

We recommend that soil surveys be recorrelated when needed
to update the soil survey. The efficient time to update the
correlation would be when an adjacent county is being com-
pleted and correlated. The field party and the correlator
would be available and familiar with the soils of the area.

Soil survey staffing.

Recommendation:

We recommend that soil scientists be retained after the Survey
of the United States has been completed to:

a. Remap some soil survey areas at a higher intensity
because of land use changes.

b. Maintain the soil data base. This includes supple-
mentary mapping, onsite investigation. making soil
survey interpretations and developing new Kkinds of
interpretations.

c. Training - More of the soil scientists’ time will be
spent training other disciplines about soils.

d. Soil Research - We anticipate that more soil scientists
will be Involved in work to understand more about soils
such as soil moisture regimes, the relationship of
organic matter to pesticides, etc.

Other Important Comments:

a. The state soils staff will likely need about one less
member than at the present time.

Soil survey staffing at area levels should be determined
by a staff analysis. Some high use counties might
require a soil scientist, while low use areas would have
a soil scientist for several counties.
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b. The soil science job of the future will be very
demanding. The soil scientist will need a wide
base of technical training. There will be very
little routine work.

Discusgion and Comments

Commit tee 1

Larry Wilding - Use classes and not hard numbers on the SCS-SOILS-5
form.

Klaus Flach - We can put a statement on the SCS-SOILS-5 that these data
are estimates and are subject to change (Talbert Gerald = This secton
on the SOILS-5 is headed "Estimated Soil Properties.”)

John Rourke - Staffing should be determined by amount of work to do.
Washington Office and TSC staffs should also be determined in this
way.

Larry Wilding ~ OIld surveys - check composition of mapping units and
the landscape relationships to mapping units.

Don McCormack - Need a systematic may of determining where we need more
data.

Ed Ciolkosz - We should put all data in computer and see what we have.
Klaus Flach -~ Need to make recommendations from committee.
Recorder: Talbert Gerald

Commit tee Members

0.F. Bailey Dr. B. J, Miller

Hubert J. Byrd Glen E. Murray

Dr. V. W. Carlisle *Joe D. Nichols = Chairman
*Jack Chugg Dr,.G. Nielson

*J. R. Culver Sidney A. L. Pilgrim
Albert W. Hamelstrom Jack W. Rogers

Dr. b. E. Hill Donald R. Robertson

G. R. Landtiser *Gerald J. Post

*Kermit Larson Dr. R. H. Rust

*Donald E. McCormack H. Raymond Sinclair

*Attendance at conference
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Attachment tO Committee JReport

The following changes in Part | of the National Seile Handbook are
required to implement the recommendations of Committee 1 of the
National Technical Work Planning Conference of the National Cooperative
Soil survey. January 2l-February 2, 1979.

Charge 1, Recommendation 1
No change in policy is neceasary for this recommendation.

Charge |, Recommendation 2
The policy for this subject has not yet been published in the National

Soils Handbook. It should be a part of the policy when that partis
Issued. This would require the operation of the automated mapping
system (AMS),

Charge 2, Recommendation 1
Interpretatfons at higher categories of the soil classification syatem

are allowed in the Natienal Soils Handbook. We need botter guidelines
on interpretation of such categories in Part Il of the NSH. The recom-
mendation that we coordinate any auch interpretations requires a change
in Part 1, Section 605.1. In the last sentence, remove the statement,

“soils named from categories in the taxonomy higher than the series."

Charge 2, Recommendation 2
The cont {nuation of interpretations from the relatively simple guides

guch as those weuse today in the soil manuscript requires no change.
The recommendation that we tell theuser that such guides andother more
specific or detalled Interpretations are available In local 8C5 off fces
should hc placed in thr soil survey manuscript, Theinformation would

seem to beleng in the “How to Use the Survey” in the beginning of the

published soil aurveys.
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Charge 2, Re(_:ommendation 3
The recommendation that soil survey interpretations be made at the

county, state, and national level requires that we have information on
the kinds of soils for each applicable level. One of the first items
needing completion is the mapping unit use file for older published soil
surveys. This would allow information about kinds of soils for all
correlated soil surveys. This should probably be accomplished with a
bulletin, since it would be a one-time operation and should probably
allow a two year completion date. Information on uncompleted counties
will have to come from soil sampling and should be a port of the LIM
program. There is nothing in the Soils Handbook on Part 1, 700, Land
Inventory and Monitoring and it may not be the policy to place such
material there. In any event, inventory and monitoring guidelines could
point out that county reliable inventories of counties without completed
soil surveys would allow predictions of the kinds of soil in those areas.
When added to the mapping unit use file, we would then have an inventory
of the Kinds of soils in the United States. We would not know whether or
not those sollswere cultivated or what use was being made where the
information came from the mapping unit use file. Perhaps a longtime goal
should be to store the published soils maps in a national system such as
AMS as inrecommendation 2 of charge 1. Hopefully, land use from
sntellitc data could overlay those areas and predictions of kinds of soil
with land use could be retrieved from such a system. As LIM sampling
proceeds, information on the quality of the soil and changes would be

available. There would need to be a plan allowing use of the information
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at county, state, and national levels at appropriate offices. County
information is available in many instances now. State information for
some states should be the next goal. with national information available
in certain categories at this time. More detailed information for state
and national levels should be a part of a master plan.

Charge 2, Recommendation 4
The recommendation was that published soil surveys should be updated

when new knowledge regarding the response of soils in the survey area
makes the survey out-of-date. Part I, Section 201 of the National Soils
Handbook has not been issued yet, but needs to include a section on our
policy to update published soil surveys when it is issued. Section 301.4
on soil correlations does issue policy that soil correlations will be
maintained in an updated manner for published soil surveys. Part I,
Section 605 of the National Soils Handbook on supplemental reports
mentions the kind of supplemental reports recommended. The last sentence
of this section states that if all or most of the mapping is revised the
soil survey area should be handled as a new soil survey. | recommend
adding a statement that up to 10 (or 20) percent of a soil survey may

be remapped without handling the soil survey as a new soil survey area.
If examination of the soil survey requires the recorrelation of several
soil series and appreciable update in Kkinds of soil interpretation,

consideration should be made to a republication of the soil survey and

the maps. In cases where very little, if any, remapping are needed,
supplementary soil reports provide the most economical system of furnish-

ing soils information.
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Charge 3, Recommendation 1
1s a recommendation that the completed roil rurvey of each state have .
an updated correlation. Thin in the policy now stated in Part |, Section

301.4 of thr National Soils Handbook. 1 recommend adding to the National

Soil Survey Handbook, item 103, part 1(8), The completed soil survey of

the United States will include an updated correlation and updated inter-
pretetions for each soil survey area. When Part Il, Section 301.6 on

naming mapping units and Section 301.4 on eoil correlation are issued,

they should contain sections on updating end correlating of older published

sBuUrveys.

Charge 4, Soil Survey Staffing
The National Soil Survey Handbook, Part I, Section 206 needs to include

astatement on evaluation and uee of older published soils surveye when

that section of the National Soil Survey Handbook la fissued.

The following changes in Part I1 of the National Soils Handbook are
required to implement the recommendations Of Committeel of the National
Technicnl Work Planning Conference.

Section 203, Evaluatfon and Use of Older Published Soll Surveys

This section needs to be developed. Charge 2, recommendation 4, charge
3. recommendations 1 and 2, and charge 4 recommendations are related to
this subject,

Section 205

This section needs amending to show procedures for evaluating older
published soil surveys and older soil mopping that was never correlated.

The present section is an explanation of how to do a survey for the first

time. .
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Section 206.3(a)(3), Priority of Areas for Soil Surveys

Add an item 3 to the third sentence (3), “Areas where older mapping
requires evaluation as to adequacy.”

Delete the word “both” before the (1). Add after the third sentence:
Survey areas should not be removed from the list of modern sofl surveys
until re-evaluation is complete and a cooperative agreement is written
to do the necessary work,”

Section 406, Coordinating and Testing Soil Survey Information

When this section is written it ahould allow for coordination of inter-
pretations for higher categories in the taxonomy. Note that instructions
are complete for storing the interpretations at higher categories on the
SOILS-5. In addition, there is no instruction in the NSH that we not
put such Interpretations in Boil survey manuscripts. We do not place
interpretations at higher categories in tables in manuscripts because of
a letter or phone call several years ago. We need to think about this.
I think the trouble that caused us to stop putting this information in
tables was that some people were interpreting the units like phases of
soil series instead of properly as phases of higher categories. Section
407.1(a)(2)(11) allows for the entry on a SOILS-5 of Suborder, Great

Croup, Subgroup, Family or Family Phase.
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NATIONAL TECHNICAL WORK PLANNING CONFERENCE
OF THE
NATIONAL COOPERATIVE SOIL SURVEY

January 29 - February 2, 1979

Committee 2.

Use of soil family class in design of mapping units.

Charge: Evaluate the adequacy of using the soil family class as the

principal components of mapping units for soil surveys in areas
used primarily for range or forestry.

Committee Action: An outline was prepared by the chairman, posing

questions to which the members of the conmittee could respond. This
outline was distributed on October 2, 1976. About 3/4 of the committee
responded, some briefly and some extensively. A summary of the responses
was prepared by the chairman and this was sent to the members of the
commi ttee for review and comment on January 2, 1979. Some comnents

were received prior to the work-planning conference.

The committee met as scheduled, discussed the charge and the responses
and prepared a report for the conference.

Summarized Report:

The committee found it necessary to clarify and narrow the charge.

As we responded to the charge as it was given to us, we found ourselves
talking about different things at the same time -- and we were poles
apart. The charge says "soil family class.” Some, then, were thinking
of the entire class and others were thinking of phases of families.
Further, the charge says "soil surveys in areas used primarily for
range or forestry.” But not all forest lands in this country arc alike.
The same can be said for range lands. Some committee members immediately
thoughtof the 2nd order soil surveys being made in some of the heavily
forested areas of the Worthwest and elsewhere; others thought of 3rd
order soil surveys in various parts of the country; others were at the
same time thinking in terms of the 4th order surveys that have been
made in Nevada and elsewhere.

Naturally, the responses became somewhat tangled. Therefore, we decided
to narrow the scope of our deliberations and to state our assumptions.

In comparing the use of soil families with the use of soil series as
the principal components of mapping units it is assumed that:
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(1) the soil survey objective as stated in the work plan is the
same in each case

(2) the same order of soil survey in being made (3rd order)
(3) the same scale of field sheets is being used

(4) phases of soil families are being compared with phases of
soil series

A. An analysis of possible advantages of use of the family class

1. Contrary to what some have believed, cartographic detail is
not significantly decreased by shifting from phases of soil
series to phases of soil families. Rarely are adjacent mapping
units composed of members of the same family. More comnionly
they are composed of members of different subgroups or great
groups. Thus. the lines on the field sheets would likely be in
the same places whether we used phases of soil families or
phases of soil series. Cartographic detail is influenced more
by other factors such as mapping unit design, scale of field
sheets and complexity of landscapes.

2. Total time required to complete a soil survey may be shortened
by use of phases of families. The main factor is the time
saved by not needing to identify, describe, define, classify
and establish soil series. In areas where the series are well
known in adjacent or similar areas, the difference in rate is
less significant.

3. The same basic principles of soil correlation as defined in
the National 5011s Handbook apply whether soil series or soil
families are the components of mapping units. Quality control
is very important regardless of the kind of names used for the
napping units. Some soil correlation time is saved by not
Processing soil series. The committee emphasized the need to
provide adequate documecntation of both taxonomic units and
mapping units.

B. Problems identified in the use of the family class

1. The soil family as a category in Soil Taxonomy is too broad
for use in most 3rd order soil surveys. The desired interpreta-
tions require refinement to phases of families.

2. Systematic procedures for transfer of information from one
soil survey to another have not been developed for soil surveys
using the soil family class as the reference term in the
mapping unit name.

3. Soil family class names are bulky, awkward and cumbersome to
use as components in the names of mapping units. Use of the
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common names for families shortens the names but is considered
to be misleading by some users. Some families that cover very
large geographical areas should have 2 or more series names

. selected for the common names of the family. ldentification
of common names is incomplete.

4. Present procedures using the SCS-Soils-5 form and tables
generated by the computer are not geared to use of the soil
family.

5. Lag in notification of additions of new soil families can result
in duplication of effort in proposing new families and series
to go with them.

C. Potential solutions to problems involved in use of the soil family

1. The phases of families provide sufficient information on which
to base interpretations in many 3rd order soil surveys. In
some mapping units it may be desirable to use reference terms
named for categories above the phase of family level but this
should be done only if such nappin% units then satisfy the
needs set forth at the beginning of the soil survey.

N

. No solution was discussed.

w

. No fully acceptable solution to the naming problem is
identified at present. The option should be given to use
either the common name of the family or the family class
. name. Steps are being taken to ensure that all families,
except mono-series families, have 1 or more series names
selected for use in common names for the families.

4. The committee agreed that the $€S$-Soils-5 form needs to be
(a) modified to meet the needs of soil surveys using phases
of families as components of mapping units or {b) replaced
by a separate form. SCS-Soils-6 forms would be nodificd
to conform to the changes in the SCS-Soils-5 forms.

5. Printouts of placements of series in Soil Taxononmy should be
mailed directly to cooperating agencies rather than to state
offices of SCS for distribution to coonerating agencies. The
interval between printouts should be as short as possible.
Frequent printouts of changes in placements would be helpful.

0. Advantages of the use of the soil series

1. The soil series provides more detailed information on soil
characteristics important to range and forestry operations
such as surface soil characteristics, soil temperature. soil
moisture, rock fragment composition, depth to bedrock, depth
to sand or gravel, nature of parent materials, presence of
root restricting layers, characteristics of water table and
drainage and soil reaction.
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2. Nomenclature of mapping units is simple and established.
3. Procedures are available for transfer of data.
4. Computer-generated interpretation tables are readily available.
5. The series is currently well known and accepted by users.
E. Problems with use of the soil series

The main problem Identified by the committee is the time, woncy
and personnel required to identify, describe, define and process
soil series. However. the comiittee did not favor attempts to
nake the concept of the soil series more flexible.

f. Possible solutions to problems dealing with the use of soil series.
The preparation and processing of soil series descriptions could
be streamlined. The commi{ttee did not exhaust the possibilities
for doing this but suggested the following as a start.

1. Explore the feasibility of adapting computer assisted writiny
techniques or related techniques to the preparation of series
descriptions.

2. Continue to test tabular writing techniques.

3. Train party lcaders in proper methods of prepariny series
descriptions. Properly prepared initial review drafts
facilitate review at all levels.

4. Correct the misconception that the requirement for a minimum
of 10 pedon descriptions for each new soil series means that
all must be complete descriptions to be acceptable.

Discussion_and Conclusions:

Most of the committee ayreed that there are many advantagoes to using
phases of series in 3rd order soil surveys and ¢ncourayetheir use when
time and budget constraints allow. However, the use of phases of soil
families is acceptable as long as these meet the stated objectives of
that particular soil survey. It appeared from the work of the committec
that the phases of soil families currently being mapped in several areas
differ little from phases of soil series mapped in other survey areas.

Recommendations:
A multi-agency task force be assigned by the Assistant Administrator
for Soil Survey to work out procedures so that phases of soil families

can be used effectively in the soil survey. The assigned tasks to
include:
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. Modify SCS-Soils-5 or develop a similar form.
. Modify SCS-Soils-6, 1f necessary.
. Develop a system to allow transfer of data.

. Evaluate phase naming conventions for soil families. Recommend
additional phase names and criteria, if needed.

- 52 -~



Commitiee Mewbers:

Charles Goudey, FS, San Francisco, California
Edmund HNaphan, SCS, Reno, Nevada

Laurence D. Giese, DNR, Olympia. Washington
Phillip S. Derr, SCS. Casper, HWyoming

William L. Braker, SCS, Bozeman, Montana
Douglas S. Pease, SCS, PHoenix, Arizona
Shelby H. Brownfield. SCS, Boise, ldaho
William U. Reybold, SCS. Washington, D.C.
LeRoy de Moulin, BLM, Denver, Colorado

Henry B. Waugh. BIA. New Mexico

B. F. Hajek, Auburn Univ., Alabama

Glenn E. Kelley. SCS. Kentucky

Harlon R. Finney, SCS, Minnesota

E. C. Westin, S. D. State University

Arthur D. Kuhl. SCS, Pennsylvania

Richard L. Guthrie. SCS. Fort Worth, Texas
Robert 1. Turner, SCS, Lincoln, Nebraska
Louis L. Buller. SCS. Lincoln, Nebraska

L. M. Richlen, FS, Missoula. Montana

J. Ellsworth Brown, SCS$, Portland, Oregon - Chairman
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Questions and Discussion:

Jim Talbot - What do you envision would be eliminated from or added
to the SCS-Soils-5 form?

Keith Young - When soil families are used, some soil properties are
not as well defined. Therefore, we may not be able to be quite
as precise in our interpretations.

Larry Wilding - Some of our families are very broad. But a phase
of a family seems to be about the same as a soil series.

J. E. Brown - In some of our current surveys there is little
difference between the phase of a soil family and the phase of
a series.

Klaus Flach - This may end up to be two different ways to arrive at
the same product.

Jim Dement - Would a representative pedon be written? Yes.

Don McCormack - What kind of case studies have been nade to
analyze the relative costs of the two kinds of soil surveys?

J. E. Brown - A detailed study was made In Nevada by the Soil
Conservation Service and the Bureau of Land Management. This
study was intended to help BLM decide whether to use soil series
or soil families in soil surveys on ELM land. They chose soil
series. (See "Comparisons of Soil Families vs. 50il Series,
Order 3 Soil Inventories, Nevada BLM-5CS" prepared by Bureau of
Land Management, Nevada State Office, with assistance from BLM,
Elko District and Soil Conservation Service, Nevada State Office
and SCS Elko Field Office, February 1978.)
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National Technical Work-Planning Conferences
of the Cooperative Soil Survey
January 29 - February 2, 1979 .
San Antonio, Texas
Report of Comitlee Number 3 - Surface Horizon
Characteristics Under Different Conditions

CHARGE

The characteristics of surface horizons arc related to the ease of scedbed
preparation (cultivated soils), plant emergence. soil erosion, infiltration
of soil moisture, and others, These characteristics may change during the
year. [here is a need to observe and record information about surface horizons
at different times of the yearsothat changes in these characteristics can

be recorded.

Terminology and definitions nced to be developed to evaluate properties of

surface horizons that affect land usc both when cultivated and uncultivated.
Properties include: crusting, soil temperature, case of wetting, cracking,
granulation, stability of clods, structure, evidence of biologic activity,

periods when wet, moist, dry, etc.

MFMBERSH1P
R. R. Allmaras, SEA-AR; Pendleion, OR
P. E. Avers, FS, Atlanta, GA
0. W. Bidwell, Kansas State University, Manhattan, KS
S. Buol, North Carolina State University, Raleigh. NC
R. B, Campbell. SEA-AR. Florence. SC
R. M. Cruse, North Carolina State University, Raleigh, NC
J. w. Doran, SEA-AR, Lincoln, NE
R. W. Fenwick, SCS, Navis, CA
10. w. Goss, SEA-AR. lincoln, NE
c. s. lolzhey, SCS, NSSL., Lincoln, NE
6. 1. Huntington, Universi ty of California, Davis, CA
W. r. larson, SIA-AR, St. Paul, MN

. 1. McKim, Avay Corps of I'ngincers, Hanover Ni

W. D. Nettleton, SCS, ISC, NSSL, Lincoln, NE

Fred Petterson, University of Nevada, Reno, NV

.. F. Ratliff, SCS, Auburn, Al

0. W. Rice, SCS, Broomall, PA

Jim Richardson, North Dakota Stale University, Fargo, NO

M. Scilley, SCS, St. Paul, MN

F. L. Skidiore, SLA-AR, Manhattan, KS

0. M. Van Down, 0Ohio Agricultural Rescarch and NDevelopment
Center, Wooster, OH

R. A. Young, SEA-AR, Morris. MN

INTRODUCTION

Wc prepared a "first draft” state-of-the-art report concerning surface
horizon characterization. Tmphasis was given to both observations and .
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measurcments that can be made by soil classification personnel in the field,
as well as measurements in the laboratory.

The state-of-the-art report was divided into sections and Committece moembers
prepared statements.

A summary of the state-of-the-art report along with specific recomendalions

follow:
SOIL MATER
1. Matric potential-water content relationships.

The report summarizes current methods of measurcment very well.
Matric potential-water content relationships at low potentials in
cultivated soils are highly dependent upon bulk density. Because
the physical conditions in cultivated surface horizons are so
dynamic. a measurement of matric potential-water content in the
laboratory may have limited applicability. For many purposes the

water content at a specific matric patential can be estimaled
satisfactorily by Lhc equation,

Op = asand + b silt t c clay + d 04 t e BD.

The coefficients a. b, c, d, and e nced to he developed fur cach
potential. Further, they will prohably need to be developed by
taxonomic classification, such as Suborder. Data may be available
in the Lincoln laboratory.

Recommendation: Use Gupta and Larson®s (1973) veyression technique
for estimating soil waler retention curves for
soils whet-c measured values arc not available.
Istablish regression coefficients by Order or
Suborder.

N
.

Infiltration.

Paramelers closely relaled to infillra Lion in the field are soil
roughuess {microrelief), plant residue cover, desiccalion cracks,
and macropores,

The Enqlish Soil Survey Field Handbook classifies roughness as (@)
furrowed, (b) mounded, or () fla Llened.,  Rescarch e Lhods for

measur ing roughness include weasurement of Lhe surface soil ¢l evatlion
on a 5-um y-id over a 100- x 100-cw arca, The eleva lions are
correcled for land slope and culliva tion mirks and a random rough-
ness index calculated which is the standard ¢ryor of the difference
in clevations (Allmaras, et al., 1966).

Cover of the soil with plant rosiducs inflyences soil water,
temperature, arid other soil properties. [for both soil water and
soil temperature the percent soil surface cover is needed.,  Percent
surface cover can be mrasured directly or rstimated from weight
measurements (Sloncker and Moldenhauer, 1977).



Grossman (1979) suggests that gross surface cracks be defined as
having a surface width exceeding 2 mm and into which a 2-mn diameter
wire can be inserted 15 cm by a force less than the force it would
take to insert the rod 1 cm into the weakest fabric through the
15-cm zone. For the purpose of this definition, the soil surface

1s taken as 5 cm below the actual surface if there is a surface
cultivation mulch. Definition is needed as to how to express the
frequency of cracking.

A fourth important parameter is the occurrence of micropores by
earthworms and other soil organisms. This is discussed under the
section on Biodynamics of Soil Structure.

Recommendations:
a. Estimate soil roughness with pinboard technique (details of

of measurement and expression of data need to be worked out
if methods of Allmaras et al., 1966, are too time-consuming},

b. Measure gross surface connected cracks (see Grossman).

C. Mecasure surface plant residue cover by line transect wethod
(details are being developed).

d. Estimate macropores by methods in new soil survey manual.

Saturated and unsaturated conductivity.

Clapp and llornberger (1978) nresented some empirical regression
tyne equations based on moisture retention curves fur estimating
s0i1 hydraulic properties. Using this technique they divided soils
into 11 textural groups and conmuted the hydraulic parameters. In
the absence of measured moisture retention curves. estimated
moisture retention curves of Gupta and Larson (1 979) may be used.
Estimation might be improved by considering only a fiven taxonomic
unit such as the suborder.

Recommendalion: Explore Clapp and Hornberger's method for
estiwa Ling hydraul ic conductivity.

Soil waler repellency.

The report sunmarizes the current literature and methods of neasure-
ment of water rapellency. Water repellency, or lack of it, can be
used as a significant diagnostic, The suggested field test for
watler vepellency is as follows. A single drop of waler is placed

on a suil surface dry cnough that a dry color can be yvead,  Record
pers istence as weak renellency if less than 5 seconds is required
for water penetration, moderate repellency from 5 to 60 seconds,

and strong repellency as greater than 60 seconds.

Recomnendation: Estimate wdter repellency for all soil mapping
units using the method described above.
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SOIL TEMPERATURE

The detailed report summarizes the literature on factors influencing
soil temperature and mans of estimation. Soil temperature of surface
horizons can be measured directly or estimated by regression type
techniques which consider such parameters as air temperature, wind speed,
solar radiation, soil water content, soil thermal conductivity, and
plant or residue cover characteristics. Unless jmnediate surface
tewperature (<1 an) are needed, we feel that soil temperatures can be
computed satisfactorily for most purposes using regression techniqgues.
Regression models for estimation of coil temperature arc available from
SCA-AR, St. Paul, Minnesota.

Al bedo is a property of the soil Lhat influences Lhe temperature of the
soil siyni ficantly, and is a required parameter in many estimation

equa Lions.  Soil color is closely related Lo albedo, Therefore, it is
suggesied that wet and dry soil color be measured in the field on all
surface soils. If the soil surface is covered with an orgnic mich
layer (cron residues), the wet and drv_color of Ihc mulch should also
be noled,  The percent cover of Lhe soil surface should also be
weasiend by the Tine-Ltransect weihod and Lthe Lype of residue noled,

Recommendation:  Record wet and dry soil and residue Munsell colors.
For residue color. note time of year,

1. Soil faclor for soil loss nqualion,

The soil factor (K) for use in the Universal Soil loss Equation
(USLE) is widely used, fhc K-factor has been measured on a few
selectled soils and Taclors for obther soils determined by comittee
estimilion or by upmgraph or regression technigues.

Bivcause Lhe E-Tactar is al best an eslivation, §iF wonld seom Lhat
T ¥ -Tawtars conld v awsigued ta a laxomomic Tamily,  ilen ol
wai s in Lhe Tamily wigid hayve e oo K-Tae lor,  this wawid
senpd iy campeeler caleuiabioms, A probiem aciaes ghoee sBfTeceng
K-fucltors are assigned for diflfevent horizons in Lhe soil serijes,

No recomnendation at Lhis time.
2. Hind eradibil i Ly index,

Fhe wind evodibili ty index (1) for use in Lhewind crosion cquation
has been delermined for only a few soils. At present, lvalues

For other soils are estimated based on texture and calcium carbonate
cantent of the surface soil.

The I-value is derived from Lhc weight percentage of soil aggreqgates
less than 0.84 mm in diameter. It can be determined in the field
by dry sieving, al lhough more accuracy is ohla ined under standard
conditions in the laboratory., But the T-value is Lransient, and
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it may be that it can be estimated by other means more accurately
than a single field measurement.

Reconmendation: It 1S suggested that researchers, soil ¢lassifi-
cationists, and agronomists explore the possibility
of assigning I values to taxonomic units; perhaps
the family. Means of assignment would have to be
worked out.

Bulk density.

Bulk density of the surface soil in cultivated fields Is a dynamic
property. It is the result of many mm-made and natural forces.
Bulk density estimations of surface horizons cnn be mde by a
variety of methods. At present the saran-clod (or siwilar) tech-
nique is widely used. A simple excavalion procedure developed by
R. B. Grossman for measuring bulk density in very loose cultivated
horizons appears promising.

Regression type equations which consider particle sire distribution,
organic matter, and calcium carbonate contents have been developed
and can be used to estimate hulk density to within 0.1 td* 0.2 g ci.
The estimation can be improved if the regression and estimation is
limited to a taxonomic unit or horizon.

Two develobinents appear worth further exploration, These are being
followed up by Dr. R. R. firossman of the Lincoln laboratory, SCS.
One deals with a laboratory measured soil compression model. "This
procedure developed by SEA-AR in St. Paul (Larson et al., 1979)is
nowbeing tested in the soil mechanics laboratory in lLincoln., The
procedure gives an estimation of the bulk density as influenced by
applied stress and is a quaniitative measure of the soils™ suscep-
tibility to compaction. A packing model has also leen developed
by StA-AR in St. Paul (Gupta and l.arson, 1979) which way be useful
in rdescribing the potential for soils packing to high hulk
densities,  Inputtiothe model arve particle size distributions and
organic malter content.  The usefulness of Lhis madel is also
being explored by Or. Grossman.  The model predicts a windmum,
maxinum, and "normal " bulk densi ty for a given horizon.

Reconmenda ti on:

a. Make soil compression measurements in the Tabovatory on
selocted soils and check Yaboratory values against field
measurcments, I the resulls arc inagrecment, mike soil
compression a standard laboratory measure.

b. Ixplore use of Gupta and larson's (1979) packing model for
estimating bulk density range.

Usefulness of consistency and soil strength in soil inlerpretation,
We recommend no changes to the consistence measureuents as outlined

in USDA NO. 436 and in the usual Atierberg tesis. We recomwend
use of a penetroneler for field classification because of its
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simplicity and usefulness of the data. However, standard procedures
need development.

No recommendations at this time.
Aggregate stability.

Most techniques devised to estimate aggregate stability apply an
urmeasured force, or a measured force applied without knowledge of
exact transfer involved, to singlé or groups of aggregates. These
techniques, if applied in “a uniform manner, provide reasonable
estimation of relative stability of the samples tested, but the
results cannot be used quantitatively to simulate the real world
in the field. Shear and compression tests are probably the most
guantitatively transferable to the field. Aggregate stability is
transient for a diven soil , although there are probably ranges of
differences for widely different soils.

RecommendatioAt present we do not recommend any aggregate
stability measurement other than the "visual" or
"feel" system now used.

Soil crusting.

Soil crusting in the field is an important phenomena that influences
runoff, erosion, seedling emergence, and other soil behavior.
However, crusts in surface horizons are transient. Probably what

is wanted is a measure of the soils"™ susceptibility to crusting or
sealing.

Various means of measuring crust strength are available in the
laboratory.

Recommendation: A quantitative field measurement of soil crusting
or the susceptibility to crusting is not recom-
mended at this time. We do recommend use of the
English Soil Survey Field Handbook system, which
classifies soils into (a) unslaked, (b) partly
slaked, and (c) slaked. Definitions for surface
cracking have been prepared by R. G. Grossman.

Biodynamics of soil structure.

The complete .renort summarizes well the importance of microbiological
and macrobiological activities on the soils™ physical properties.

It noints out that organism activity is highly dependent upon food
supply and environment. In the laboratory, organism counts, and
biochemical and enzyme assays can be made and related to various

soil parameters. Farthwotm counts, casts, or tunnels can be made

in the field. Notes on other macroorganisms can also be made,
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Biological activity in the soil (particularly earthworms and plant
roots) creates macropores. These macropores are important channels
for water flow.

Recommendation: Estimate macropores by methods in new soil survey
manual .
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Report of Commitee 4 - Water Supplying Capacity Of Soils for Different Plants

Charge

The amount of water available to plants depends on climatic factors, physiographic position, and
waterholding capacity of soil including the effective depth of storage. What data are available
and whal are needed to better evaluate water storage and supply capacity of soils.
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INTRODUCTION

The report consists of a body and a set of Documents. The body contains a set of recommendations
which are amplified upon individually in the Discussion section. The Documents provide the
background for the body of the report. Committee members were asked to select and respond among
the topics listed below:

Suhject Documents Pertaining
Field soil water data N .10, 11
Relation of short- and long-term weather records, 8, 11
Field water state evaluation in range 0.01-15 bar
Simple procedures. v 7, 12
Sophisticated monitoring stations. ., . 7, 10
Interrelationship with remote-sensing efforts. . 7,11
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Hydrologic modeling. . ., ,

Root distribution and water extraction by roots. . . . . . . . . . . .2 3, 4,511
Definition of available water and interpretive tables. . . . . . . . . 1, 6, 11
Taxonomic description of the moisture regime . . . . . . . . . . . . . 9 11

HMuch of the work was on root evaluation, seources of field soil water data, and on presentation of .
water information in the interpretations program. Little work was done on the
interrelationships with hydrologic medelling and in the assembly of procedures for the field
measurement of water in the available range. This committee relates closely to Committee 6,in

the area of description of the pattern of soil water states through the year. The connection 1%
because a description of the pattern of water states would contain information on available

water presenl during the growing season.

RECOMMENDATIONS

Roots

The Problem: Most states do not document quantitatively the rooting depths of the phases used to
define mapping units (Document 2). Root abundanceclasses of the current draft of the revised
Soil Survey Manual are at variance with research (Documents 4, 5). Editorial policies for
publication of root information reduces its usefulness.

Recomnendations:

A. Make part of standard soil survey documentation generalized observations on the deepest

extension of both common roots and few roots for at least two index crops per Major Land
Resource Area.

L. Adopt the recommendations implicit in Document § for the root abundance classes in the new
Manual. Include Instructions in the Manual on the differences in application for monocots
versus dicots.

C. Use the Dutch specification, namely, that the base of effective rooting is the depth above
which 80 percent of the total root length occurs.

I'. Include the date of observation and the crop (plants) in published pedon descriptions if
root depth information is given. Define terms such as “effective rooting depth,” "root
zone,” etc.

Implenentation:

Establish a small group of workers on roots to advise the NCSS. The group should include workers
on Lree rooting.

Current Available Water Estimation

The problem: Available Water Capacity {AWC) currently is based on a laboratory Water Retention
Difference (WRD) modified by ideas about how morphelogy or composition reduces (for example,
through root restriction) or augments (for example, through textural change) the WRD. These
guidelines are not codified nationally. wc have come too far to drop AWC and switch to WRD, and
quite probably we should not, because the plantiinference involved in the adjustment from WRD to
AWC is healthy.

Recommendation:

E. Report an Available Water Capacity (AWC) in our interpretative publications based ona
nationally applied set of adjustments from the assumed Waler Retention Difference (WRD}.

Implementation:

Include aset of guidelines for conversion of WRD to AWC in the National Soils Handbook. Provide

an explanation of the conversion assumptions for the report in the Glossary of the soil survey
report. Document 1 is illustrative of the kind of national guidelines required but is not .
complete (salt concentration for example is naot treated).
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laboratory Water Rotention Meagurements

The Uroblem: The tfi-har cetentlon ik geperally scceptéd as too high a tenslon for ewlimation of
lleld copacily and there ip sn acceirrating nead for enongh deavrplion pointm Lo consboucl
curved {or valreiotion of uneaturated hydraulie condoetivity among othoer sppiicaLions. Howrver,
.wn have a large jovestment o 13- £1710) ber retention data. Furthermore, it im ot puskiizle In
Lthe Feideral portivn of the NEBS to gat more retentiown points glven otir proswent resourcs
allucation te phynics! prdology tnlean we ware to cut back conslderably op the number of aemples.

Ki-conmendat ign:

F. lipge membher NUSS laboratories to mhift from the delsarmipation of 373 (1F100 Lor on sl
horfzone conpletely chatoctierized 1o the deteraination ne o minimem ol 0.95%, 173, nad 2 bor
o a portlon of the horlzoue. ©On the other borlrona, ooly Eulh deaaley xnd (5-hor woled
ewarption points would be mexsured. The olher terwioos would be ewlimated. The Nations!
Sofl Survey Laboralory shonld ailovate resources Lo prepare sapidly puldeiioes 1oy the
cetimal dem ol 0.05%- and Z-pat retention.

Impdemenl sl i o
The Sntional Xotl Survey Leboralory should initénte changea along these [Huew.
Woter-Hilsted Infarmutiou {y inlerpretatjon Dovuments

The Peobiem: The ipformebtfon on koll wnter in woll aurvey reporin and oithec nppdlont ion
documients in o svensty &nd has fasnlficient emphaals on plonl growth, Althosgh waler stale
caitnlnt{pne yre donr lor taxonomle placement sad will be deue probably in Uhe drooghe
periliction ffort, they nre aot done in stguderd well sprvey interpreiotions.

Heconueadol Loy

L. frovide a tabir ot waler-related dates for soid phasea of magping unite Ln standard soid
wnrvey reports wid in iplerpretation documenls For Aoj! claseificslion vulys thnt includes
vooting deplh evtimates znd eppiicatlion of & hydrologic model to pradict dry daye or oa
wimilar pumher to depthy related Lo Lhe oot depth InformzLion,

L i vmeutat lons

Document 6 is an example.  Flewibility i content among HIRA's wonld he envouraged. We nhontd
cxplore use of the Saxton hydralogle made] among ethers for coleolation af the mlber oF days

Asinemb ly al Firld Water Herusus pment k

The Poolelon: Theece ok a0 comsiderolile body ol Hedd messoveseils of woles wtale over Line
(Bovument 1), Thie information atondn iergrly culnide of the daty buse ol HCES.  Vhe new Honood
prrvhably will supyest norme for series documentsbtion that Lo be fully ronlized would requice
spplivatfon of Lhis information. Taxopomic yucationn such as il parslithic vontacd definilion
are closely velated Lo patiers of waler reawval by planin,

”FI'IIHHIH'IIIIJ'I! llﬂlll H

M. Hske celleclion and poblication of Lleld soil wnter state informalion s principsl
ceepansibility of aa BC8 employee for 1 year, sfter which vonnider the teanafer of the
rrpponwibillly to Lhe Solle Units, Tachaical Sarvice Conters. D'oswlbly center Lhe sctivily
tnitiaidly st the SEA-AR Hydrologic Dats Lal, Beltuville.

Fleid-Beternined Haximun Water Content Range
The Problem: A numher of lnveatigators feel thal the divecl delermination of the caoge in waler
vantept, related to u pechabliclic wtalegent on the preciplialion dueing the veac{n} ol

measurement o the loug Lerm average, s more dsebful Lhan Jaboratory woler relvalbon as o ks
.fnr svuilabte waler capacily estimetes (Oocuments 7 and &).
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Recommendation:

1. If the information has not been ohtained already (Recommendation G), begin Lo collect and
assemble data on the field determined maximum range in water contents. Begin toO
incorporate g plant available water number into the interpretation programthatuscs Lh’

laboratory water retention at low tension Of an estimate thereof for the maximum wate
content and the minimum field water content for the lewerlimit if above 15-bar retentio
and the 80ilis drier than usually moist and lacks a water tahle within 2 m.

Implementation:

Asmistanceis needed on guidelines on limitations Of the technique because upward water movement
is important. Include measurements at O-5, 5-15cm (Or thereabouts) where feasible to provide
information for evaluation of remotely sensedwater,cultivationzoune variability, surficial
horizontemperatures, and mulch effectiveness.

Taxonomic

The Problem: The present definition of the moisturecontrel secLion is cumbersome | o apply and
excludes the uppermost part of the seilin which TOT gsoils with @ large component of Lhetotal
precipitation from small storms during the growing season much of thetotalrools are

concentrated. The present criterion for the moist-dry separationis largely nen-operatiounslfor

t:ther than aridic (torric) roils because the minimum Water content approaches but does not go
welow 15 bhar, AW

Recommendalion:

J. Define the thickness of the taxonomic moiature controj Section on the summation of WRD
(LIxWRD] + L2xWRD2 + [,3%WRD3 = 8 ¢m). Move the upper boundary to thr soil surface.Set “p
subsections of O-10 ¢m and from JO em LO “here rhe total wrD fro,,, the soil surfaceis8cm.
Use 0.8 timer 15bar for the lower water content for the calculation of WRD forsoils Lhat
are either aridic(torric) or intergrades thereto. Except for the separation of aridic
{torric) soils from others, change the criterion for separation of moist anddry state
from15-bar retention to a higher water conteat (if sandy, 15 bar + 2 weight perw"ntaa.
peints; others, 15 bar + 174 of WRD).

Implementation:

Woe request that Dr. McCled land’s taxonomy conmitiee consider the proposal.

Qqhu.” Sequence Water States

The Problem:  The current draft of therevised Manual does not require subdivigion of the "moist”

class during the growing season within the zone of major rooting. The records, therefore,would
he of limited value for the application of Lhe charges of thiscommittee.

Recommendation;
K. Requ i e i 0 the proposed annua | soi 1 =waler sequence for Lhe rev | sed Hanna | that ‘h“.‘i hg L he
growing season there is a record for each month to a depth of | meter or Lo a rool ] imi ting

zone i f above Im of Lhe proportion of the Lime the zone isipper moist, (O somesuch tern,),
defined as a stare when the water content exceeds the gof tthe 15-bar estimateand the
following proportions of an assumed WRD,where the family particle size classespertain to
the fine earth and coarse fragments are excluded: sandy, 4/5; coarse-loamy, 3/4; [ine-
loamy, coarse- and fine-silty, 1/2; clayey, 1/4. Consider “gybstilution of 2~bar retention
for Lhese guidelinesassoonas estimates are generally available.

Future Activities

Soil water undoubtedly will be a topic Of the next meeting, Thetopicis technical, meny faceted
and central to our interpretations program, which in t h e future probably will receive
propertionately more attent ion in these deliberations. Thereisaneed NOW LO enlistthe ht"l.
regionsl committees and to focustime and enmergy On a few topics Lhat will beexptoredat t
next meeting. It ix recommended that:
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The Washington Office shortly establish working groupa that would become a committee for
the next NWPC. The working group would enlist the help of the upcoming regional work-
planning conferences to pursue:

. (8} Improvements in the definition of root abundances classes, frame guiderlineson
description of crops which differ in root abundance, work oun field procedures, and
assemble rooting depth information.

(b) Apply existing water regime data to complete an annual water stale sequeunces for a
major soil phase for each MLRA, if the data are available. This recommendation would
stand apart from whether annual water state sequences are in the revisced Munual,since
iw one form or another we need a standard format for Lhe assembly and display of waten
regime information.

(¢} Explore the application of unsaturated hydraulic conductivity measurements for
standard pedological documentation, for interpretations, and as applied Lo hydrolegic
models. Recommend procedures.

(4} With boththe enhanced activity in remote sensing of waler, which is restricted nowto
theupper few centimeters, and the greater {nterest in the application of pedelogy for
agronomic purposes, it seems appropriate to work on the uppermost part of Lhr soil.
The working group would explore various aspects of the yearly patternotwaterstates
of the uppermosts to 20 cm of Lhe soil as this relates to remote sensing, cracking,
local variation in row-cropped fields, soil mulch effectiveness, and interrelationsto
runoff and erosion.

DISCUSSION

The section parallels and amplifies upon the recommendations of the previous secLionand
provides a link Lo the Documents.

ormstion generally is scanty and commonly is wanting in quantitative exactness. It would

m a low apple to improve the situation greatly. There would seem to be “a teal techaicat
impediments. Guidelines (to be suggested) should be established shortly and appliedin the
ongoing soil survey quality control program. There is, though, a further matter. The soil
survey is largely completed in many Major Land Resource Areas. For these MLRA's,we would
collect root informal ion by phone and correspondence from experi enced soi | scient i st s
independent of the quali Ly control program of ongoing Soil surveys. A7 initiwlprocedure to get
some information rapidly, might be forthe Soils Staffs, TS§('s, Lo assiguMIRA's Lo states, and
torequestthe stales to give best estimates for the dominant phase ol the soil series named in
the mapping ““its of the general soil maps of thr completed soil surveys of that MLHA. We need,
in any event Lo get the joh done soon to capture the experience of people who have mapped in
these MLRA's.

‘ument 2 reviews the documentation of roots inrecent standard soilsurveyreports. Thr

Possible guidelines for data collection on a survey basis are asg follows:

For two index crop plants(trees included) inthe Major Land Resource Areawhere the survey is
located, provide estimates for each soil phase of Lhedepths (to the nearest10 cm) to the base
of common or many roots and to where roots essentially stop. Provide depth limits for both
irrigated and nonirrigated soils if considerably different. Select index crops onthebasis of
extensiveness, ubiquity, and economic importance. If valid field water depletion informationis
at variance with the maximum depth of rooting, then substitute a depthbased on the water
depletion information. Provide in the soil survey report in tabular form the descriptors
indicative of strong root restriction and explain. Indicate in the gencralized discussion
(tabular, hopefully) of the mapping unit that no coots would be expected because of these root’
restricting features. Document 3 shows as an example that for important soils of Major Lanl
Resource Area 103 presence of sand and gravel and massivenessinstead of weakslructureare
highly correlated with where roots stop. Hake root chservations an important considerat ion in
lection ‘ot pedons 16y quality control documentation ot soil phases. 1o NOt make root
‘rvations a parlicularly important criterion for inclusion of a pedonin Lthe published soi t
ey. Concentrate onroot depth generalizations in published Documents,
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Adopt Howard Taylor's: reconmendation on classes of root abundance (Document 5): This would
requive changes in the current draft of the revised Soil Survey Manual (Document 4).Hake an
vvaluation of within-horizon root restriction from the soi1 surface for horizons with fewrools.
A possible approach is lo have three claaaea: No restriction,some rratriction, and nearly
complete restriction.  For the last clawss, caaentially all roots would he between sLructural
unils Or in permanent Voids or pores. For the "some™ and “complete” restriction classes, provtd.
anumber related to the size of soil volumes that are nearly free of roots. Thia number might b
tuken as Lhe minimum diameter of volumes from whichroote arc reatrirtcd. Jt would heassessed
by stransectnormal to the planes Of maximum root concentration (verticalif between plates,
horizontal if hetween prismr). The median distance would be eatablished for thediameley of

volunes from which routs areexcluded, The totaltransect length should be at Jeast 10 times the
Linal median value,

Luprent Available ¥ater Batiomtion

o descussion,

Laboratary Maler Retention Measneements

Sclection of G.0% bar is bosed oo thene copsiderations:

L1} 1f3 bar shouid be kept &x ope 0! the determiostions becanse of tle large smoimt of

data. Avcepting this, it is adveatageous Lo have & tensfon conelderably Yower Uhan /3
Toar .

(21 0.0% bay ix low ensugh that rather rapid {ield messuremsuts are Peaaible wsing o
Lot i Gl e,

(3) English physical pedologists use 0.05 bar for a laboratory ealimate of the upper water
content for available water rapacity measurements.

{4) Field measurements (Document7), particularly for surficial horizous, indicate Lhat
theupper water limit considerably exceeds that retained against !/3 bar.

(5) Measurements hy the chairman suggest that the minimum tension at15 cm when far:mer.
cultivate is below 1/3 bar.

The 2-bwmr detewminution |s the lowest tensien at witich desorpiion meusuremiuble generaliy can be
vuR on sreples disngureguted to pass 2mm; & lower terelon would he impracticable becanse a
watural (obric sample woulid be nesaded and reswlisstlly beepuse of Lhe thicker sample the
equi Nibralaee Ling wonld be great ly yncrepsed,

Ad o cdsla base dor 0.0% and 2 bar ik developed, estimabes wosld be given iw soil sweveys and in
vlihwr phoses of the inlevpretation program.

Water-Related_lnformation in Interpretation Documants

- e

The table (Document 6) would include single value estimstes by groupedhorizons of permeability,
proportion of the matrix and structural surface with < 2 chroma (Opt ional by MLRA), 1/3=and 15-
bar water retention and avai lable water by horizon groups; bulk density and volume of coarse
fragments if not in another table; depths to the baser of common roots and of few roots; u
measure of the relative moistness Or dryness over the depth of common rools using perhaps the
soil taxonomy estimator program; runoen and runoff class placements; thr seasonal highposition

and kind of water table; hydrologic group; and flooding Incidence. Last three would beas .
entries for the phase.

The chrema would be useful in certain soils for predicting the seasonal occurrence of frec water.
Retention values would provide numbers, not adjusted for plant use, that may l'indapplic_atwmn
such things as computation of air-filled pore apace and determination of the amount of waler
energetically available to plants at a given field soil water contentforirrigationscheduling.
Computation of the number of dry days in the month of highestevapatranspiration OVt"rL'Iu‘d{_‘Plh
to the base of the common roots combines available water, evapotranspiration, and precipitati
The example employs the procedure developed by Franklin Newhall, Cl imatologist,SCS (Colculat

of Soil Moisture Regimes from the Climatic Record. Mimeo. 1976).%easonal high water Lable
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now part of the standard documentation. Runoff and runonclagses have to be defined. ‘The jdea
would be LO 1i8t those soil phases where there is sufficieat runoff or runonthat there {s an
important impact on the interpalsoil moisture. For such soil phases,calculation of water state

.from precipitation and evapotranspiration (dry days, for example) would net be reported.

The advantage of such a table is that we would have in one place much of the information that
pertains to the water regime. By this assembly we would reinforceinterrelationships and
provide more of a focusonplant growlhi congiderations.

Assenbly of Field Waler Measurements

In 1964 the chairman (thenalso chairman') requested information iron, the statesoil scientists
(Document 10).Recenlly, the chairman made inquiries by phone, mainly to SEA-AU personnel, and
also requested the committee members Lo supply information. The recent survey (Document 10) ik
incomplete. A raughestimste is that 200 taxa-vegetation records were uncovered in Lhe recent
survey that should be explored for possible Incorporation intheuational data hage.

These figures do not include work begunin 1979, the ESCS program, various remote-sensing
studies, the dryland wheat stations, and Cal iforniawork {surveyed hy 4 committee memher).
Neither does it include datu found in Lhe 1964 survey which was no, uncovered in the recent
survey. We mayassune that a complele survey would double these figures, but that thisincrease
would beoffset by half of the taxa plus vegetation combinations being unsultahle for one reason
or another. For planning purposes, then, a figure of 200 taxa-vegetationcombinations may be
assumcal. A7 estimate of 10 weeks travel is assumed to visit the majorinstallations. The work
itself would take at leastl year of concentrated effort after which it could betuenedover Lhe
the Regional Soils Stafts to vontinue, The assemblyshould be so arranged that personnel oi the
originating organization are authorsonthe port ion of the publicationthat contains Lheir data.
The firat efforts should go into hard copy publication. One reason is thatthe data would be
accessible Lo the most people the quickest. Another reason is that aformat could he adopted,
using meparate sections by originating offive, which would give explicit authorship to the
people and organizations from which the data originated, A third recason is thal the various
limitations and complexities of the data set can be explered and explained. It would seemtLhat
the Hydrologic Data0ffice, SEA-AU, Brltsville, would be a good place for a person to work onthe
projecl since there is already the infrastructure for the interpretation audpublication of
hydrologic information. Furthermore, the encumbent could associatewilh Lhe peoplenearby in
the National Svil Correlation andClassification Offices.

Water state data -assembly is only part of a more general need to assrmhle hard-Lo-get, expensive

water data. Such data include free waler height and movement; hydraulivc conduct ivity. saturated
and unsaturated; and inliltralion,
Fiel d-Determined Maximm Water Conteat Range

Document 7 containg methods proposed try Ritchie, et al., and also by the chairman. Documeatat ion
of Lthe precipitation for the period of messurement is imporlLant as is comparison of the short-
term and long-term precipitation records in order toestahlirhthe relative wetuess or dryness
over the time of measurement (Document B)

There @S o question about the validity of the lower water limit in soils where Lhere 0 S
appreciable upward movement of water. Pocument 7 conula ins a paper onastudyin which apward
movement of water is measured. A small differcnce between the upper and lower limit at the base
of the zone of water depletion may be the result of upward water movement and not be a
congsequence of & small removal of water by roots. As a rule of thumb,upward movement may be
assumed to be small for soils that are drier than usually moist if free waler is below 2 meters.
Perhaps the method may be applied to most soils in the area of usually moistsoils if they lack 1,
water table above some depth. The subject needs more consideration.

Special attention needs to be given to the collection of field water contents for the upper 5 to
20 centimeters of the soil. This zone commonly is quite different from thesoil beausathin
composition and organization. In row-type cultivated fields the organizationisstrongly
dependent on the degree and the kinds of mechanical disturbance. Water contents in partsof the
surficial zone that are not compacted are highly sensitive to tensionin the range below 100 mh.
The upper water limitas determined in the field (Document 6,Franzmeier,ctul.)Ymaybe
considerably higher than 1/3-har retention for surficialhorizons. laboratory water retent ion
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measurements at low tension on such surficialmaterial are scarce because of the difficulty of
collecting samples. Minimum water contents may be useful in the prediction of Lhe loss of waler
by surface evapotranspiration. Remote senming of water is limited lo the upper § to 20
centimeters. We should obtain ground truth for the minimum water content of the uppermost few
centimeters linked to aprobabilistic statement relating the precipitation during the
measurement period lo long-term precipitation (Document 8).

Taxonomic Matters,

Docwnent 9 contains comments about the moisture contreolgection with regards to thethickuess

and boundaries. Based in part on the discussion in Document 9, three changes are proposed: The
first is to place the upper boundary of the control section at the soil surface., The reason

originally for not placingthe upper boundary &t thr surface was to remove the effecl of small
precipitation events that would not have much influence on plant growth and would reduce the

reliability of calculations of the soil moisture stale from weather data. Field measurements

now aremore common, and there is less need to calculate the moisture regime from weather daln.
Furthermore, remote sensing techniques to measure the upper few centimetersare al hand, nnd we
should rake advantage of them for taxonomic placemént. Perhaps the most important reason to

change is that the part of the soil excluded is of criticalimportance for a wide range of soil
behavior inferences.

The second recommendstion is lo have two subsections, from 0 to 10 cm to a depth sufficient to
hold u specified amount of water. The O-10 cmsubsection would be employed in the definition of
the moisture regime of soils drier than usuallymeist that lend lo have shallow rooting. Such
soi Is commonly have an sppreciahkle component of summer precipitation.

The third recommendation is to definr thickness of the lower subsection on centimetecrs of waler
held between 1/3 (0.1, 0.05) bar end 80 percent of 15=har for soils where the question is whether
aridic(torric) or not, and 15-bar for the other soils. Such adefinition would be mucheasier
lo apply than the current one (difference between depth of penetration of 1 inchand3inches of
water.) If the upper 10 cm were excluded, the control section should have a capacity of 8 cm of

waler, [f{ the control section were placed at the surface, the rapacity should be 10 ¢m.The RO
percent of 15-bar approximates 100-bar retention.

The fourth recotmendationinvolves the use of 15-baras the criterion for the separation between
moist and dry states. This is unsatisfactory for the separation of soils that are only somewhal
drier thanusually moist because these soils unless they crack strongly, except in the extreme
upper parts, have minimum waler contents very near 15 bar. The reason is ‘hat adapted plants
remove water only to nearld bar. For suchsoils, it isimpossible by field techniques to

evstabt ish whether they are dry or moist. Thematter needs study. Perhaps a couple ol 1imils are
necded Wi th water content increasing as the taxonomic boundary in guest ion becomes more moist.

The carrent drafL for the description of Lhe yearly sequence of soil waler stales (which is a

subject of committee 6) makes it optional whether Lhe slightlymoist and verymoiat subclasses of
moist are used. The meisl class encompasses more than the range of water normally considered

available (0.01-15 bar vs. 1/3 or 1/10 or 15 bar). Hence to say the soil is moist, Rives little
information on amounts of available waler. To lmplement the charge of this commiltee it would
seen Obligatory te provide more precision than is possible usingthe class moist alone. The

requi rement Lo use subelasses of moist could be restricted Lo the upper meter and 1o the growing
scason in order toreduce the work andstillliave a data base highly relevantto plants.

Other Matters

Document 11 raises the comcern that, more attention should be give,, to Lhe water state below Lhe
moisture control section. 1t is the chairman’'s thoughl that we should give the moisture regime
description proposed for the new Manual (the charge of Committee 6) several yearn Lo become
applied before considering the issues.

This report overall puts emphasis on field observelione and measurements (roots, measuremenis ol
maximum and minimum waler content, documentalion of water statesovertime,ele.). This
reflects the chairman’s hiss, committee membership, and Lhedirection of |hr soil survey, whic
is a very emperical activity. Thereis another viewpoint, which favorsemphasis on deductiono
the water regime from weather data snd measurements of soil propertics.KeithSaxtoun, SEA-AR,
Pullman, Washington, very ably presents this position:
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“For the SPAW model (Saxton, et al, 1974. Trane. ASAE 17:673),| need to know the water
holding characteristics of the roil by each major herigon. This consists of tension-water
and unsaturated conductivity-water relationships plus values for "saturation, field
capacity, and wilting point. For J recent study involving use of the model over broad areas
of Missouri, Kansas, Iowsa, and South Dakota, | used soil texture descriptions to select
from aseries of generalized water characteristic relationships which we developed from
literature data. This method, with all of itssimplifications and assumptions, proved to
be quite u'“ﬁuo]f for computing seil water regimes and relating theae to crop water stress end
crop yields.”

". . . Isee little use Of measuring exiating soil water. We first need the basic soil
properities then we can integrate the climatic and vegetation effects. If soil water
monitoring is done, extensive variable measurement is needed to document the climate, soil,
and vegetation effects if any explanation or extrapolation is to beaccomplished.

“Hydrologic odelling will usedata inputs of all of these factors and allow them to

interact with time. Soil characteristics are one of the most important but they vary less

\INith time so they add stability and predicatable performance through time for a given
ocation.

“Root distribution with time end depth is very important since this is the primary
connecting method between soil water in storage and climatic evaporative demand. The
complexities Oof root penetration, densities, saging, and effectiveness certainly need much
more definition and relationships to the seil profile.

"Deacriptions of plant available water should come from the roil water characteristic
curves. 1 believe if we had ‘adequate’descriptions of the soil water relationships,
particularly tension-water curves, we could then relate these to plant availability for the
characteristice each plant possesses to abstract soil water. This again says to focus our
attention on the moil and not the vegetation interactions.

"In summary, MYy comments are biased toward s physical soil water approach. But to advance,
1 strongly believe we need to focus primarily on physical soil descriptionsas we now find
them existing, then integrate the climate and vegetation effects for explaining the soil
which has developed over time and for predicting the water regimes and vegetation growth.”

To a degree, Saxton is saying that the roil survey should do more hydrologic medelling. We
currently are applying two hydrologic models in the NCSS generally. One is the model for the
calculation of waterregimes for taxonomic placement developed by Franklin Newhall;the other is
curve number approach for runoff which includes placement of soils in hydrolegic groups. The
effortinhydrologic ([ oddling in Lhr NCSS would seemtoo small. There is no way to test Saxton's
position on the relet ive emphasis onemperical measurement or deduction but Lo apply one or more
hydrologic models widely. The current taxenomic model is simple compared to several other
hydrologic models in use. Do we have the necessary input data to testthe use of more hydrologic
complex models for taxonomy? Apparentcljy the SCS drought monitoring stations (Document 10) would
gather the necessary data. Should we apply more complex models to the interpretive
documentation for soil surveys (see Document 6)? Could the effect of slope and aspect on radiant
energy received be added to models such as Saxton's SPAW? Meurisse has amodelthat includes
thesedata (Document 11). Perhaps NCSS should list whal output is desired froma model amd
request SEA-AR to recommend which of the available models to apply by HLRA. Apart from which
hydrologic model isapplied, until we have the staff and experience to applymodels widely, we
are not going te have an evaluation of the very important question that Saxton raises. Perhaps
indeed we should not expand our efforts at field water collection, but concentrate on roots,
water desorption and unsaturated hydraulic conductivity.

COMMENTS

=Ts
Flach: One intention in forming this committee was to consider the integration of rainfall,
crops, and crop needs. Nave different soils and different plant needs. A given circumstance may

affect the same crop differently on different soils and affect different crops on the same soil
quite differently. Furthermore, we seldom have an average year.

Grossman: We would like to test the Newhall model and also more complex models for our
interpretations program.
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NATI ONAL TECHNICAL \g:RK PLANNI NG CONFERENCE
THE
NATI ONAL COOPERATI VE SO L SURVEY

COW TTEE 5: coNFIDENCE LIM TS FOR SO L SURVEY | NFCRVATI ON

COW TTEE MEMBLRSHIP:

*Dr. F. P. Mller, Co-Chairman
*Dr. L. P. Wlding, Co-Chairman

Dr. R W Arnold Dr. R L. Handy *Dr. E. M. Rutledge
* Dr. Ray Dideriksen * Dr. B.. L. Harris *Mr. Charles Thonpson
* M. WilliamJ.Edmunds * Mr. Victor G. Link Dr. Goro Uchara

Mr. Frederick E. Gilbert * Mrs. Heleaine Markowick *Mr. Earl E. \oss

OBJECTIVES:

1. To develop procedures for defining the confidence limits of soil
properties comonly observed and Inferred in the construction of
soil surveys of a given area. Reliability of this information
should be considered in terms of the mapping unit definitions,
scale of mapping, probable user clientele and soil behavior.

2. To develop formal and informal vehicles to better communicate the
applicability and limitations of soil surveys for prospective user
clientele.

3. To identify research, educational, and service needs chat should
be continued or initiated to better achieve the above objectives
within short-term and long-term prospectives,

STATEMENT OF PROBLEM:

Soil surveys are bei Ng used increasingly by a more sophisticated
clientele, Many users are familiar with statistical indicies and now
request confidence limits and varlabllity parameters be presented with
data and information provided to them. In transmitting information and
interpretations of soil behavior via maps and tables. the soil scientist
is being pressured to provide confidence limits and measures of homogenoity
to document the authenticity of soil surveys. Among many users there is
still a sense of mystique about soil surveys; how are they made and what
is their degree of predictabilicy under constraints of mapping-unit compo-
sition variability and in incredibly small sampling size of the whole
landscape?

Soil survey reports do not adequately provide the user with on under-
standing of how the soil scientist extrapolates inferences from obser-
vations on the landscape to points beyond where these inferences are
judged to be valid. The polnts at which the inferences no longer apply
become the boundary of mapping unit delineations. The scientific basis
of soil surveys is that soil conditions do have a predlctable pattern
of association with a given landscape.

* Members present at National Workshop in Son Antonio. Texas 1979
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Therefore, touse the soil survey effectively and within its confidence
limits. the user must be aware of the secientific phllosophy, techniques and
basis for: making soil maps, the composition of resultiug landscupe mapplog
units. thevarfability of both mapping unit components and associated soil
properties, and sources of error in constructing a soil map. When a user
of soil survey information does not possess this understanding, it Is the
responsibility of the interpretation specilalist and report writer to trans-
mit these counceptsclearly to the user so he places no more nor no less
confldence in the product than what is intended.

APPROACH RATIONALL:

Membership to this standing committee is interdisciplinary in scope;
individuals have been invited to serve on the basis of their expertise,
interest nnd experience to contribute to the objectiyes set forth. Respouses
to initial activitivs have been excellent and individuals hove taken their

commitments seriously,. This report necessarily represents a status report
of past activities and future endeavors.

Work groups were assigned to assemble preliminary informationregarding
confidence limits that could bc expected from soil surveys fur properties
identified as determinants for soil response behavior to applied uses. The
following format was followed for commlttee input:

1. Identify soil properties including depth nnd other attributes
{(i.e., pnrcnt material, bedrock geology, topography, climate,
etc.) that affect use and management of soils for given purposcs.

2. ldentify sources of error and relative magnitudes encountered in
construction of soil surveys relative to above properties (i.e.,
cartography, mapping scale, mapping procedure, definition of
mapping units and pcdon sampling errors).

3. Fdentily wmeans Lo wither mldicional luformat lon where voids bo-
ceonne evldent o Chw dats base,

4. TIdentify commun leat fon vehicles to relate knowledge of confidence
limits to users.

5. Draft consolidation report and recommendations.

Initial effores will concentrate on ftems (1) and (2). After the
pertinent soll propert ies have been identif led, the work groups will scale
sources of errorsthut affect estimation of these determinants from soil
survey informarion.

o



V. CASE EXAMPLES -PROBLEMS. SOIL PROPERTIES. SOURCES OF ERROR AND MANAGEMEN1]
THAT AFFECT SOIL INTERPRETATIONS

. A. Waste Management:

1. Problem: Waste management includes theloading of the soil medium
with and the renovation of liquid effluents from domestic septic
systems, septage, animal wastes, a variety of sludges from municipal
waste treatment plants, secondary treated liquid effluents from
domestic waste treatment, solid wastes and other wastes without
environmental and health impacts. Soils vary in their capacity
to handle such wastes. Loading and renovation are functions of
several soil and land attributes.

2.  Important soil properties and land attributes influencing waste
management

a. moisture regimes

1) permeability or hydraulic conductivity; saturated vs.
unsaturated flow

2) soil behavior with respect to hydrologic cycle; amount of
throughflow, lateral flow, storage, ET, and surface runoff.

b. soil volume
1) amount of suitable medium
2) depth to slowly permeable horizon or water table.

. c. environmental factors
1) plant growth related
2) adsorption capacity, chemistry (CEC, pH)

3. Sources of error:

a. map scale vs. system size; i.e. septic system small enough to
flt into inclusion whereas large scale effluent spray systems
covers many acres.

b. depth constraint on information; knowledge base and degree of
predictability for soils decrease with depth. even though degree
of heterogeneity of substrata varies from landscape to landscape.

c. hydraulic conductivity is inherently a highly variable property,
especially unsaturated K.

d. soil behavior is, system-dependent; loading and renovation are a

function of type of system, i.e., shallow septic system vs.
deep dry well system vs. surface irrigation system vs. overland
runoff system, etc.

4. Recommendation:

behavior and causes of failure could enhance the user'sconfidence

An expanded discussion of the most commonly used systems and their
. in soil survey interpretations.
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B. Soil Corrosivity:

1.

Problem: Metallic and nonmetallic maserials are used to transmit
a varlety of resources, electric currents. and messages. Many of
these materials are buried in the soil medium. These materials
are also used to anchor and support structural loads within the
soil. The longevity and strength of these materials are often

a function of their susceptibility to electrochemical and chemical
attack. Soils vary in their potential to corrode these materials.
Corrosion is amultibillion dollar a year loss to the American
taxpayer and consumer.

Important soil properties and land attributes influencing mettalic
corroslvity:

a. availability of moisture to form electrolyte.

b. permeability of soil to moisture and oxygen (redox potential;
anaerobic/aerobic environment).

c. variability of electrolyte and oxygen with time, spatial
distribution and depth.

d. type of metal and degree of solubility of corrosion salts.

e. amount of exchangeable and soluble ions, especially S04,
Cl, and exchangeable acidity (resistivity-conductivity).

f. presence of sulfur oxidizing and reducing bacteria.

Sources of errors: Since corrosion is a function of changes in
soil. environments (temporal, spatial, depth) and frequency of
thanges in soil unit size and contrast; error sources include:

a. inadequate characterization and description of properties
causing corrosion ,

b. inadequate indexing of contrast between soil “nits (causing
electrochemical cells due to different electrolytes and
degrees of oxidation) and between soil horizons as influcnced
by both depth and time (e.g. fluctuation of zone saturation).

Recommendat fon:  Where interpretations are made for corrosivity,
there should be an expanded narrative section explaining the
other attributes and conditions that can produce concentration
cell electrochemical potentials beyond just soil properties. Such
a discussion con provide the users with enough information to
make their own interpretations based on map unit contrast, etc.

C. Crop Production:

1.

Problem: Because of the need for more precisce management decislons
necessitated by the cost/price squeere faced by roday's farmers and
the incrcasing value of cropland, because of the potential impact
of production resources on water quality, and because of the in-
creasing demand for defining, delineating, and desipnating prime
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farmland, production indices and yield data are needed.

Important soil properties and land attributes influencing crop
product lon:

a. solar radiation, day length, temperature, sc¢asonal character

b. water supplying capacity (rooting volume) and availability
(climatic vs. ground or surface storage)

o

nutrient supplying capacity

d. permcobility to both water and oxygen (drainage)
e. trafficability

f. erodabllity (slope, K factor)

R. susceptoability to salinization

Sources of error:

a. management variability

b. climate

c. Ccrop variety

d. tillage systems (lower yields with lower production costs may
provide higher prof It)

c. crop systems (fallow. etc.)

f. wvariability of rooting volume (e.g.,impact of crosion on crop
production -~ do not do adequate job of presenting topsoil depth
in map descriptions)

Recommendations:

a. systematic yield data acquistion should hc considered; Fxtension
agent, SCS district conservatlondst, and experiment stat fon
personnel should be gather lng yield data before and during
progressive soil survey.

b. cousider production index rather. than specific yields for
map units in soil survey.

c. provide more information on soil rooting and production
characteristics of mapping unit.

D. Mlneral Resources:

1.

Problem: Seils can be vsed as Indicetors of unpderlying wincral
deposite {e.p., Raund, gravel, topsoll, Hwmestone, bedrock appireprate,
etc.) where these resources oreur at shallow cnough deptha to fnpart
narontage characbteristles to the sell proflte, For maay of these
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resources, however. their depth beneath the soil precludes
the use of the soil as an indicator of their presence.

2. lmportant soil propertics and land attributes influencing mineral

rescource ldentification:

a. mineral resources are often specific to gecomorphic units
(e.g. gravel terraces, eskers, eotc.)associated with speciflc
soil or soil sequence.

b. other mineral resources prcdictnble only on narrow physiographic
basis.

c.depth and homogeneity of seoil parent material can provide high
confidence level of predictability,

3. Sources of error:

a. depth and homogenity of soil parent material often not known
below 5-6 fcet. (e.g., 7-foot loess cap over gravels).

b. confidence levels can and must be limited to aspeclfic geo-
morphic units and narrow physiographic basis for many rec-
BOUrces.

c. sands, gravels predictable bnscd on geologic deposition (encrgy
gradient) sequence; therefore. soil science is often not the
appropriate discipline to provide a predictive basis for
mineral resources.

Range Monagoment:

1, Problem: Ronge sfle is an ecelogical unit and should be BYRGHYMOUS
with sof{]l mappiag unfe. There ts littde déficrence in Aecuracy
requirements in mopplog rasseland than other fonteoaslve binds of
surveys.  Mappling walts oomoand should eonflorm to natdound Lamd-
gcape units that coluclde very closely with ranpe =ftes.  The
pirilosophy of a range site, however, varics with porsonged,

2.  Important soll and ronge site conditions influencing range

managoincne

a, plant commurlty composition -~ kind and proportdon of dombooant
specles.

b. biomiss production of the plant community

c. sell rooting volume cluracteristics {texture, root depth,
bedrock type, prrmeablility, bulk density, mineralogy, milnor
elements, salis, carbonates, gypsum).

d. climate =-macro and micro

e. landscape unit attributes (aspect, relief topopraphic form,
cte.)
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f. available water supplying capacity -intecgration of items
¢ thru e,

3, Sources of errord

a. Cartography = very little. map scales appropriatc,
mnp quality generally good

b. Soil survey procedures =small error

c. befinition and composition of map units - major
error; comceptys change over tline; rapid turnover
of soil scientists {n arca; map units inadequately
defined; inconsistent Interpretation of definitions
by different scientlsts.

d. Inadequatr means to relay knowledge of confidence limits
to users.

4. Recommendations:

a. Need better documentation of confidence limits of mapping
units.

b. Need more comprehensive definition of mapping units.

c. Necd better means to transfer knowledge of sources of error
and confidence limits to users.
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VI  APPROAHCES TO DETERMINI: CONFIDENCE LIMITS OF UNITS SAMPLED

A. Binomial Confidence Limits Approach - Cornell

1. Background : Graphs of accuracy or confidence limits versus
sample size are exponential, clumsyto use and hard to read,

Dr. R. W. Arnold and associates of Cornell University have
developed a graphicsl solution to binomial confidence limits.

The utility of this approach is bused on observations that

are mutually exclusive. A series of linear curves for different
members of observations. probability levels and classification
accuracies have been developed as a simple, rapid means to
statistically summarize transect and other mapping unit
composition data into confidence statements defining component
soils and properties. This procedure particularily lends it-
self to recognition or establishment of boundary limits for
class concepts. It is less useful in recognition of central
tendencies of observed class phenomena.

The graphical approach illustrated by Arnold is linear and
sufficiently simple that it could be applied by most field
soil scientists (see Figues 1 - 2 as examples). Merits of
the approach include:

a. binomial decisions are the basis for most soil survey
activities.

b. graphical solutions allow emphasis on interpretation
of data for confidence limits rather than laborious
statistical calculations.

c. graphical solutions allow field men immediate feedback
from data collection.

The graphs produced use the number of ground truth observations
on the Y axis and the number of "other than" class members on
the x axis. The "other than” class members represent those
observations that do not fit within the limits of the class
concept. The levels of accuracy (maximum = upper confidence
limit and minimum = lower confidence limit) are shown as
straight lines and interpolations can be made between them.

The estimates obtained by this graphical solution are more
than adequate for our purposes in soil survey.

2. usc of confidence limits: When classes that are mutually ex-
clusive are considered the decisions about any one class member- *
ship constitute a binomial experiment. An observation either
belongs to the class of interest, or it belongs to some other
class. Itis included or excluded; it is a yes or no decision.

In making probability statements. trade-offs are involved. For

any set of observations,one can vary the chances of belng wrong
(probability level) or one cnn vary the limits of accuracy .
(degree of correctness). It is always a compromise. If you want
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{0 boareallyconfident of your statement (say only 1 chance in
100 of being Wrong), the limits will be very wide. On the other
hand, if you like to gamble (1 chance in 5 of being wrong), then
the stated 1imits wll) be very narrow. If a somplc is truly
representative of a larger population, then hy increasing the
number of samples the Limits will become narrower, For example,
if we measured all pedons in annp unit we would have a perfect
fit and the answer would be absolutely correct. Graphs can be
prepared for any level of probability. Likewise each graph can
be prepared for a number of snmplc sizes. The two examples that
follow are for the upper and lower confidence limit using the
90% probability level and for sample sizes up Lo 50.

A lower confidence limit lets you make an at_least stotcmcnt.
When you make 40 observations and 10 belong to other classcy,
the measuredpercent is 75% and graphically you note that at

least 62% isestimated to be the some class (1 in 10 chance of
error).

An upper confidence limit lets you make an at moat statement.
With rho previous example you note that at most 83%is estimated
to bc the same class.

All too often we report only our guesstimate of the proportion
found in a sample or suspected of being found. It is more
realistic Lo gilve ranges based on the sample data at our dis-
posal. ILvery decision we make {8 based on our preception of
the correctness of the information and on our preception of
the risk or expected consequence of making this decision versus
an alternative decislon.

How many samples to take? Theminimum number of observations
to make varies with the chnnccs of being wrong (probubilitcy
level) and the level of accuracy (degree of correctness) desired.

The graphs For the lower confldence limit can be used to estimate
how many sampleswi 1 1 beneeded,  Set probability at 907 and
assume YOU want Your estimate to be at least B0Y accurate when
applying the sample results to the rest of the mapunit. Follow
the 80% line for minimum level of classification accuracy down

t 0 the Y nxis where there are 0 "other than" class members and
you note 14. This means 14 random observations would he needed
if all belonging Lo the same class, thatis 14 out of 4, LI you
expect, or T Ind, 3 observat fons that belong to other classes,
then go to 3 on the X axis andverticaltil]l you cross the 80%
accuracy level and over on the Y axls where It indicates a necd
for about 38 observations. That 1s, with 35 out of 38 obscrvntions
belonging to the same class, you will expect au 80% accuracy
of the major component.

Another woy to think about samples Is when you plan to take 200
samples (observations) then you must not have more than about
27 obscrvations in other classes if you hope to achicve at least
on B80% accuracy.
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Estimating composition: The purpose of statistical probability
is to let you extrapolate from observalions drawn from asample
to the population as a whole. VFor example, you of ten wish to

extrapolate from measurements made in n few delincations to map
unit as a whole.

Assume you made 4 transects having 13, 9, 7 and 11 observations
for atotal of 40. Out of that 40, only 30 helonged to the same
class. The predicted maximumaccuracy would be about 83% and
the minimum accuracy would be about62¥. vou, thercfore, would
estimate Lhat the map unit comprises between62 and 83% of the
major component based on your set of observations and assuming
a 1 in 10 chance of being wrong. Estimatesofcaclhh component
can be obtained from the graph, or if nccessary, by extending

the graph if you maintain the same intervals on both the X and
Y axis.

This same procedure applies to conseciations, cgmplexes, and
associations. It also applied to other features such as

stoniness, rock outcrop, and in as many ways as you hnvc
binomial decisions to make.

B. Analysis of Variance (ANOVA) Approach - VPI

1.

Introductlon: There is a move afoot nationally to introduce the
statistical method into the characterization of mapping and tax-
onomic units in soil survey. The statistical method provides pro-
cedures for assessing the magnitude and distribution of the existing
variability in a mapping unit to different levels of sampling. A

random sampling approach to this pursuit is advanced by W. J.
Edmunds of VPI.

It is argued that selection of pedons for characterization and
failure to randomly replicate observations limit statistical
analysis of thedata to simple descriptive statistics, such as
mean, standard deviation, variance, standard crror, and co-
efficient of wvariability., These statistics describe the distri-
bution of a population about an average for agiven parameter.

It is further argued that statistical statements bascd onthese
variables are limited to only the pedons observed and may not

be applied to the entire mapping unit since pedon selection pro-
duced a fixed effect. The lack of replication of observations
and of an experimental design prevents an analysis of the vari-
ability of a mapping unit. Theuse of coefficlent of variability
as an estlmate of variability in a mapping unit can lecad to mis-
lending conclusions if covarlance occurs between sample mean size
and standard deviation (S.D.). Table 1 illustrates such a situ-
ation for base saturation.

Table 1. Base Saturdtion by Strata for Napping Unit 105C1
Montgomery County, Virginia

cv ¥ S.D.  MIN  MAX ]
Stratum 1 47.1 454 214 131777792
Stratum 2 55.6 8.2 4.6 2.2 155
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If soil science is to comprehensively assess the variability within
mapping units, it follows that the use of statistical analysis of
variance (ANOVA) is a powerful tool. ANOVA provides a procedurcior
determining whether pcdons or delineations arc similar or different
at a given probability level. The use of ANOVA for determining the
variability within a given mapping unit can be accomplished by using
a nested sampling design since a pedon can occur in only one delinea-
tion. However, mapping units can be compared by using a factorial
design within nesting.

The application of ANOVA necessitates that current sampling pro-
cedures be changed from selection of sites for characterization
to a complete randomization of samples from:

(1) Strata within a soil association.

(2) Delineations within strata.

(3) Pedons within delineations.

(4) Replications within pedons (within 7m).

The use of a mixed effect, nested ANOVA design to characterize a
mapping unit in Montgomery County, Virginia has been tested.

This soil association in Montgomery County, Virginia, “as stratified
and sampled randomly according to a nested ANOVA design. The terrain

in each stratum was analvzed by computer for the parameters of elevation
and relief and for the percentage distribution of slope classes and
topographic shapes. The variance “as partitioned and calculating
formulas and assumptions have been provided in the statistical design.

Summary

The use of ANOVA and the partitioning of the total variance into
error (variability within 7 meters), pedons (within delineations).
delineations (within strata), and strata (within soil associations)
locates the source of variability in a mapping unit. If the major
portion of the variability is within and among pedons within de-
lineations, a complex of two or more taxonomic units may be used to
describe the mapping unit. When the variability is among delineations
within strata or among strata, an undifferentiated group of two or
more taxonomicunits may be used to describe the mapping unit. low-
ever, if the major portion of the variance is among strata, two
mapping units may be used.

Results from this case study in Virginia indicated that the major
sources of variability for base saturation, p# and clay content
were among strata, pedons within delineations and among duplicate
pedons

Extrcme variability within mapping units should not be used as
the sole basis to evaluate the validity , quality or accuracy

of the soil survey product because variability fs a criterion for
defining the mapping unit in terms of: consociations, complexes,
undifferentiated groups and soil associations.



A statistlcal procedure that enables a betterpartitioning of

relative sources of varlobility with nnd umong mapping units nte

pertinent to establishing a mapping unit legend, defining map untit

compogition and designing experlments for aceessing soil behavior. .

The major advantage of the ANOVA approach 18 that {1t provides unbiaged
estimates of both central teudency and confidence limits. Disadvantages
ate that it requiresa mote comprehensive understanding of statlsties,
results may be confounded by interactions that make Interpretations
difficult and the method does not readily lend itsell to ropid analysis
and datareduction by ield soil scientists. Another 1 Imitattionlsthat

it requiter alarge number of observations to obtain a uniform distribution
of observations over the area of investigation.

C. Cocfficient of variability Approach (CV)- Texas A&M

One approach 1.. P. Wilding and others have found uscful to portray
variability among different soll properties and sampling entities

is the coefficient of variability (CV). CV is a statistical measure
of sample varlationand is defined as sample deviation (5.D.) expressed
as a percentage of the sample mean (X), i.e.

CV = 100 S.D,

X

1t is appropriate for comparing dispersion of different soll propertiesfree

from sealetactor but it assumes normal™ Ltequency dlstribution, No covarilauce

between the sample mean and S.D. and data where the wmean does not approach 0,

IL has been convendent to us” CV in comparing data from different experimental .
sources when comparisons were not possible by other methods because sample

designs were differvnt, Figures 3. 4 and 5 ore examples of thisapproach

to illustraterelative magnitudes of soil property variation with increasing

scale factor (pedon ———»  SEries =———y mapping unit ——-> survey area).

These examples represent a compilation taken from theliterature and the

authors' work but are heavily welghted to glaciated sectors of the world.

Il one bas slte-specific information on probable soil wvarfablilty or evidence

of €V from closely related work, then a practlical application of Lhis approach
Is to eatimate the number of semples that must be ohserved or meussured to
actileve a given level of recuracy (confldence level} at a statcd probabilicy
levyel. Fipure & graphically relaces CV nnd riie number of observallous ncvessary
o ohtafn conlideace Jovels of ¢ 10Y and 2 202 of the tree population.  Thene
corves assume a 997 probabiliicy level {1 chtee fn 20 of belng wrongd.

While it is not possible to generalize soil variability for all counditioens,
certain soil properties consistently tend to be more variable than others.

Fxamples have been categorized as follows: :
1. least varjable propertics - CV's commonly < 15%

-soll color (hue and value)

- soil pH

- thickness of A horizon
2. moderatclyropertices -Cv's commonly between 15 and 35%

- total sand, total silt and total clay separates

- CEC

- basc saturation
_8_}+



- grade and class of soil structure
-~ liquid limit
- calcium carbonate equivalent

3. most variable properties =CV's commonly »>35% and sometimes 100%
or more for some chemical properties (see Figure 3}
= solum thickness
= B2 horizon thickness

soil color (chroma)

depth to mottling

depth to carbonates

exchangeable cations

- fine clay content

- organic matter content

- plasticity index

-~ hydraulic conductivity

In all of the above approaches considerable committee deliberation was
spent on discussing sample schemes (completely random, randomly-oriented
point-transects and prealigned or randomly placed grid designs). There
was no general consenses of the best sampling method, but the committee
rectognized that different bio-physical conditions, specific objectives
to be achieved and time or labor restrictions would impact on this
decisilon. Several sampling schemes should be developed to satisfy
alternative needs.



Vil, SOURCES AND RELATLIVE MAGNITUDES OF ERROR RELATED TO SOIL SURVEY
PROCEDURES AND VERT FICATION

A. Cartography nnd Soll Survey Procedurecs

1. Introduction: Pedology is based on working models that attempt
to explain the relationships between sets of soll propert Los
end relativelandscape positions. One expression of thesemolels
is asoll survey mnp.

Althought most properties or quialities may he consldercd as

cont lites, exporlonce snd teedition in gofl survey ddvides then
into classes. Some of them appear te be wel) {ounded, amd otlwrs
are scmewhat yuesticaable. Hevertheless, the Fact that woe wse
classcs requives us to consider both ceatrallty and limits,

'Inhercnt in the sources of error identifiedlater arc two
fundamental concepts.

1. Recognition of central tendencles of observed phenomena
(central concept of aclass).

2. Recognition or establishment of acceptable limits
(boundaries of a c¢lass).

What constitutes aclustering and wWhere is the boundary of such
clustering? Some propertics do not cluster in aapatial sense,
yet we setlimlts (for example, Soil Taxonomy). Other feiatures
may have consistently recognizable boundaries (some slope breaks)
with minimal clustering of other propertics on cither side of

the boundary. The question resolves to “how well do we know

where and under what conditions the various combinatious occur

in ident 1fiable landscapes?”

flow well i3 o probability statement with confidence limits {whether
quantif fed or ooty fmplicd) rivit expresses the degroee ol rornes—
pendence {relat lonshps betweon or among sets of chservations.
Within o detincated sepment of daudscape, there §5 0 compostit leg
of components whiich are thoughe to Interact producing an expectod
bohkavior when used in & specifled way for o poartleoulir ose.

2. Sources of Error:

Scven areas that may bc sources of error include: the model

of soil based on geographical distribul ton of soll-forming -
factors; relationships of soil propertles to landscapes;

applications of Soil Taxonomy; type and scale of f ield sheets;

philosophy of what to emphasize; mapping procedures; and prepa- .
ration of published maps.

3. Magnitude of Errors:

It is not easy to assess the magnitude of errors because what

happens on thr mapmayresult fromdifferentdeflclences, yet

the net or end result is considercd tobe incorrect. It is

onec thing to pass judgment on the sclentiflc integrity of a .



soll survey map, and another to assess the interpretation
statements or implications because the standards maydiffer
for different uses by different users. An error can be
considered to be incorrect. This implies that something

else is correct and we consequently have atleast two
classes--one correct, and all others that are not correct,
but may differ in their degress of departure from correctness.
Most evaluation of correctness for class placement Llsdirected
to the limits or boundaries of classes rather than in the
central concept of the class.

In Table 2 an attempt has been made to acale the sources
of error and co give an overall rating by an "X", |IL is
anticipated thut low sources of error would foster high
map accuracies and vice versa.

Conclusions:

Mapping procedures is considered to be the biggest source of
errors that contribute to lowered accuracy of soil maps.
Developing hypotheses of landscape-soil relationships is
thought to hove a moderate degree of error and, in part, is
reflected by the problems associated with mapping.

The remaining five areas are believed to have low degrees of
error and, therefore assist in providing maps of high quality.
These areas ore: model of soil,_ application of soil taxonomy |,

philosophy of cmphusis, field sheets,and preparation of
published maps.

B. Definition and Composition of Map Units

1.

Introduction: Five arcas that may be sources of error in the
definition andcomposition of map units have been defined.
Sonc reler t0 our conceptual perceptlons of soils and others
refer to operational procedures of obtaining and interproeting
information,

The five areas of concern are:

concepts of taxonomic units and mpping units

working models of soil property-landscape relationships
population characteristics of map units

componcnt composit lon of map uni ts

interpretations of map units

L

i

Problems may occur both in the scientific approach as well as
in user understanding of the information presented to them.

Souces of Error:

a, Unit concepts -~ too often the difference between taxonomic
and cartographic units is misunderstood by soil scientists
and uses of soil survey information. The primary purpose
of taxonomic units is to provide {deutity and amental




Table 2. Reat tve soarces ol Lrror on >oll NUTVLeY rrocddul e

Fstimated Degree of Frror

Low
1. Model of  Soil -

Madiun

- _ High

Division of soil-forming factors
Climate
Biota
Parent material
Topography
Nje

e Y

2. Devel opi ng Hypotheses

Refinement Of landscape features
Nature of soil properties
Limits Of soil properties
Understanding factor interactions /
Acceptable correlations of soils

and landscapes

3. Application of $oil Taxonomy in U S

Cbjectives Of  schome
Emphasis on soi|l process related features
Mismatch of features needed for use and

e |X

Constraints of fixed class limts

4, Map Scal e and Type of Ficld Sheet

Scal'e
Ground ref erence points

5  Philosophy Of Enphasis

e RN -

User desires

Tradition in an area

Using prior series concepts
Anticipated land use

Exaqgerat ing high contrast areas
Maintain scientific integrity v

~

6. Mapping Procudures

" Understanding predictability of soil
pattern

Mapping skills
A r-phot 0 interpretation
Traverse dosign
Feature recognition
Generalizing observations
Adherence to qual ity standards
Cont.inuing notivation
Mequate examination Of pedons

Quality control by Party Leader

Soil correlation--quality and nature

-

I N

7. Proparation of Mublished Soil Survey Map

Quality of base maps
Scale changes

Correl ation chanqges
Map conpilation

R N W 4
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construct of the mutually exclusive taxonomic classes.
Map units consist of the collection of delineated soll
areas on a mnp nnd usually Include wmore variability than
permitted by taxonomic classes. Cerrelationis the pro-
cess of bringing together the taxonomic naming of classes
and the realities of soils which ex{st or are presumed

to exist in delineated areas. Guidelines and procedures
for the correlation process are numerous, sometimes
difficult to interpret and often not undcrstood by either
laymen or professionals.

Working Models (Hypotheses) of Soil Property - Landscapc
Relationshps

Legend deslgn is not an easy task because it attempts to
combine Inprecise correlations of soil properties associated
with delineated landscape sesments with imprecise correlat ions
of behavior expected by users of interpretive information,
Most of our efforts have been geared toward understanding

the relationships of properties observed in the field to
areas that are delineated on maps. How does one design a
legend?

Another question concerns testing of relationships, Empherical
correlations of observed soil properties with external land-
scape features is the usual way to develop sull-landscape
hypothesis. What about nearly level featureless arcas where
subsoil nnd substrumpropertlies rely primarily on sedimentary
structures (1.e. floodplains, terraces, lokc bottoms)? A
knowledge of geomorphic processes and landforms will 1likely
Influence how we test the relationshps and evelop a data

base.

Very 1 1 ttle work has been done on the geography of mapunits
and measuresto describe chem, A population of Jelinecated
units named the same constitute @ mnp unit. It has 3 nmuuber
of delineations varying in size and shape with differing
nature of contrast of boundaries.with adjacent units and

occurrence and an assumed intvrn.ll composi tion of lm luded
compouents.,

Lack of infomration about population paramcters or characteristics

of map units has largely becen overcome by making simplifying
assumptions. It would be bettor to obtain information and
learn how to describe, define, and cven propose criteria for
classifying the dlversity that seems to exist.

The compelling reason for obtaining information about a map
unit is to guide us indesipning sampl ing schemes rhat will
adequately and efficiently permit us to make stat ement about
what can be expected, both in composition and behavior for
the map unitsused in a given survey.



d. Component Composition of Map Units

indicates the complex nature of taxonomic components of
map units. Such information eventually is used to adjust
or modify guidelines for naming and describing map units.

Over the past ten years data has been accumulating which .

In most studies of mapping unit composition, the short=
range variability from observation to observation within
a delineation contributes much more wvariance than among
delineation differences. This suggests that the greatest
effort per expended input could be gained by increasing
the number of observations within a single delineation
rather than increasing the number of delineations observed
for the mapping uit. Short-range variabllity is often
the greatest source of error.

Information to be recorded on map unit composition should
include : taxonomic classes of pcdons observed, individual
soil properties or features, landscape micro-features,
vegetation, tonal patterns on airphoto, and so on. Of ten
phase components are of equal importance such as slope,
stoniness, rockness, erosion, deposition. etc.

e. Map Unit Interpretive Statements

In the past, most attention has been focused on taxonomic
composition of mapping units and this aspect is becoming

better appreciated. Less emphasis has been placed on .
interpretive aspects of unit. Most soil information hns

been obtained from pedon samples, and interpretations

based on these pedons are extrapolated to the map unit

named for these classes (Form 5 data and their modifers).

This approach has been widely used and accepted, but

seldom have there been attempts to qualify our state-

ments with back-up data. This indicates the highre-

llance we place on the observational skills of field men.

Increased attention has been given to various statistical
procedures for expressing the properties observed. These
include random schemes for estimating both central tendencies
and the amount of variability or ranges about the mean.

Less attention has been given to expressing the information
as probability statements. Conscquently, the lack of guide-
lines for characterizing the mapping units may permit di-
vergent opinions and results that can be interpreted as
errors by some people. Here is a major area that needs

to be addressed by the committee. Should confidence state-
ments about mapping “nits be in a narrative form or in
tables? How can such statements on tables be drafted

so they are readily understood by the layman?

3. Magnitude of Errors

The estlmated degrees of error result from a lack of avail- .
able information and how to express the results in ameaninglul

~ 80 ~



way. WcC appear to be at a threshold of grasping

the problem nnd developing approahces to obtain
guantifiable Information. ©Often it docs Not have

to be rigorous or tedious, rather it can be based on
taking advantage of the keen observational skills

of people who work inthe field. However, those obser-
vations must be recorded and where obvious discreptancies
occur, then testing should be undertaken.

Estimated degree of error

Low Med{um Hi&
Concept of units x
Working models x
Population characteristics X
Component composit ion X
Unit ifnterpretations x
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VI, RECOMMENDATIONS

A, Long-Range .

1. A subcommittce bc established to develop alternativepro-
cedures (detailed format and statistical designs) to assess:

a, the taxonomic composition ot soil map units

b. the variability of pertinent soil properties comprising
map unit components;

c. the confidence limits relative to above attributes; and
¢. soil performance interpretations.

The assessment should be commensurate with the scale of mapping

and objectives of the survey (i.e. the major response unit and
major land uses of the survey).

2. To encourage Regional Committees and cooperators of the NCSS
program continued development and testing of alternative
approaches that permit greater quantification of soil survey
information and procedures ( i.e.. design of mapping units.
developing soil-landscape models, predicting soil patterns,
enhancing mapping skills, developing taxonomie concepts, etc.).

3. To program for a redirection of NCSS emphagis and efforts .
towards greater quantification of mapping unit composition
as interlinked with soil performance interpretations.

B. Short-Range

1. Develop model drafts of confidence statements that could bc
utilized to transfer informatlon gained in items 1(a)thru
1(d) to map unit definitions in the soil survey report,

2. Develop additional narrative wmaterial that could be iancorporated
into the Introduction Section of the soil survey report to
set forth more clearly:

a. objectives of the soil survey

b. the manner in which the soil survey is made so the user may
better appreciate its applicability and limitations (i.e.
number of observations, location of observations relative
to the landscape, laboratory verification development of
soil-landscape models, etc.)

c¢. provide the user with a generalized understanding of the
relative magnitudes of soil property variability that could
be expected in a landscape unit (i.e. increasing variabilit
with scale factor from a pedon to the tandscape as whole, ,
chcmicnl properties, solum thickness, hydraulic conductly
generally more variable than physical propertlies such as
particle-size, surface horizon thickancess, soil pH, color,
etc.).

- 9] -



Develop more not Jess comprehensive descriptions of mapping

A

component soils. TIncorporate specific probability statements
of confidence limits of soil composition when data is avail.-
ahlc. Illustrate schematically spatial relationships of soils
or specific properties pertinent to soil performunce. Include
more definitive information on surface horizon thickness.

Develop a section in the manuscript regarding generalized
aspects of soil water movement in a vertical and lateral
vector. Consider infiltration. permeability, topography.
restrictive layers, etc. Develop for the layman, model
concepts of water movement from upslope to downslope land-
scape components. Relate water changes to possible impact
on soil behavior (i.e. water supplying capaclty, seasonal
watertables, trafficability. soil strength and stability,
corrosivity, etc.)

Develop more detailed narrative with appropriate schematics
(block diagrams), the soil-geology-hydrology relationships.
Relate such data to water movement, stability, construction
liabilities, pollution potential, etc. This provides a means
to interface soil-geology inferences.

Coordinate cooperative planning efforts to obtain crop yleld
and climatic data by major soils two or three years before
survey is to he initiated so five to six years of information
would be available at time survey is ready for publication.
Greater efforts should be made to bring in stntc and county
extension efforts and personnel from Economic Statistics and
Cooperative Service

- 92 - i
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OIL-WATER RELATIONS

Most soil-water relations are dynamic phenomena. Because of the forces
of gravity, matric tension, evaporation, and transpiration, the soil water
conditions are constantly changing. They may change in a few hours or days or
over a season or a year or longer. They may be changing at such a slow rate
that they appear to be permanent.

When describing a soil, the soil-water state and the date are recorded in
order to relate to the soil properties at that time. Ideally, the soil-water
state would be observed for each soil at least once a month during the year.
However, the soil scientist can generally make observations only during the
time the landscape is traversed; hence, patterns of soil-water states will
have to be estimated by using available climatic data and evaluating the
position of the individual soils in the landscape.

[This introductory material may be omitted depending upon the manner in which
the material on soil water and related topics are placed in the text.
Conflicting recommendatiens were offered and it may be besl to omit. |
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Soil-Water States

Soil-water state is the term used for a defined moisture condition.

Three soil-water states--dry, mQist, and wet--can he estimated in the field.

The soil-waler state should be recorded when apedon or other sample unit
is described. Differences in the soil-water state cause variation in color,
consistence, and grade of structure of soils. In addit ion, accumulated
observations over a length of time can establish the pattern of soil-water
states. By comparing field observations with data on precipitation and
evapotranspiral ion, a complete sequence cau he determined. Color also is
indicative of degrees of moisture content with grayish colors andmottlesin
zones ot longest concent ration and bright colorsin zones olno or short
concent t-at ion. Bore holes are more precise indicators of the persistence of
the wet state.

A soil or seil horizon is considered lo bedrywhen the water is held at
atensionof 1,500 kbPa (15 bars) or more. ‘The soil-water content in the dry
state islessthan that required to keep most mesophytic plants alive. The
Lterm air-dry means that the soil is in equilibrium with the air. The amount
of water in the soil will vary with the humidity, but an ail--dry state canbe
attained in thefield or office hy lettingthe soil dry in the air. When a
soi | is air-dry, the water is held at tension much greaterthan 1,500 kPa (15
bars).

A soil or sei | horizon is considered to be moist when the water is held
attensionbetween1kPa (10 em 11 0,0r 0.01 bar) and 1,500 kta (15 bars).

This represents the range from just® above the water content at which most
mesophytic plants wi 1 t beyond recovery in a humid atmosphere (vi 1 tingpoint)
to an arbitrary point. The amount of water in the soil and the soil
properties change appreciably within the moist state. Consequently, for some
purposes it may be useful to separate the drier half of the moist class from
the wetter half as slightly moist and very moist, respectively, and separated
at 1/3 bar (or .1}.

Soil is considered to be wet when it contains free water. Free waleris
witer that is at « tension of O kPe (D bar) or less. Depth Lo {ree water is
defined as the drpth to water standing in & freshly dug vncased borehole after
1d¢qu?}& Lime has elapsed {about 1| day) for the adjuptnents in the surrounding
tani b The lower boundary of a zone of free waler is established throwgh
cwplacement of two or wore cased boreholer ol different depths, o practice,
the depth to snd thicheess of zoues of free water are estamsted doring
mappieg, el boreholes are generally not used.

Thickness and continuity of the zones of freewater vary greatly. The
free water may be restricted to a single thin zone near the soil surface. In
soils having a fragipan,frece water often occurs above thr fragipan but not
be low Two OF more layers Of free water may he separated hy less saturated
soi | material. This often happens in soils that formed instratificd alluvium
that ismostly clayey but coutains loamy snd sandy bands. | nmany so i Is, {ree
water IS continuous from its highest level to Lhr depth normally observed
during a soil survey.

Several kinds of field clues can be used to determine soil-water state.
In wet soil, water films on the surfaces of sand grains and peds are visible
without magnification. Fxcavation through a wet horizon will cause water to

-l—IWater may be under pressure and rise in the borehole above the levelof
free water (artesian pressure). In these cases, depth to water in thr
borehole is less than the depth to fret! water.
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flow down the exposed face, though flow may be very slow and confined to large
pores and cracks. Many clayey and loamy horizons of high hulk density centain
very few pores that drain under 1 kPa (0.01 bar) auction.

Most soils become perceptibly darker on moistening within the range of
slightly moist. The change of color within the range of very moist is nearly
always leas and is negligible for some soils. A hall of moist soil materials
can be formed in the hand by firm pressure at moisture states of yvery moist or
wet for soil textures finer than fine sand or loamy fine sand. A hall may be
formed at. progressively lower moisture content as silt intreasesrelative to
sand and as clay increases. Many clayey soil materials, especial ly those high
|n 2:)11attice clays, may be formed into balls when they are slightly moist.

after thoroughly destroyingthe soil structure, a "thread" 3 mm in
dlameter can he formed by rolling the soil. between the palms of the two hands
and the thread does not crumble when handled, the material is moist or wet..

Soils are considered flooded when they are inundated bymovingwatet
originating from stream overflow, runoff, or tides. Theyare considered
ponded when Lhry are covered by water from adjacent slopes. Ponded soilsare
generallyin closed depressions.

Water Movement

The amount nnd rate of water moving over, into, and through the soil are
controlled by supply, byinternal and external, soil properties, and by
envirenmental tactors. Soi 1 properties influencing water movement include
slope, surface roughness, water repellency, cracking, coarse fragments,
structure, total porosity, pore-size distribution, and waler content,
Environmental factors include form of precipitation,vegetalive cover and
spacing, amd Lemperature. Any factor increasingtheresistance to flow
decreases the rate and amount of water moving over, into, or through the soil.
For example, surface roughness increases resistance to flow of water over the
soil, whi leincreasing slope decreases resisLance. Water repellency increases
theresistance 1o flow into soil. Since water moves much more easily through
large pores thunsmulliones, the pore-size distribution of a soil largely
determinesitsinternal resistance Lo water flow. Cracking, structure, coarse
fragnents, and porosity determine the cross-sectional area available for water
wmovement through soil . Decreasing Lhe cross-sectional area available for flow
deereases the rate and amount of water movement through thesoi 1 Decreasing
Lae soi b-water conteat decreases Lhe cross-sect ional area available for water
Liow, since water moves in the | iquid phase. Inother words, air arts: like
coarse { ragments sod decreases the area available for tlow.  Environmental
factorsinfluence water movement. mainly by controlling the amount, rate, and
distributionot water reaching the soil surface.

The termruneft is used to describe the movement of water across the
surface of thesoil. Infiltration is the entry of water intothe soil at ils
surtace. Pervcolation is the movement of water fromanuncased borehole into
surtounding wet soi I Hydranlic conductivilty is a proportionalily term
velaling soil-water flux to hydraulic gradient. Saturated hydraulic
conductivity is the term used if the soil issaturatedand unsaturated
hydraulic conductivity if the water is under tension; hoth terms for hydraulic
conductivity can be applied to vertical or horizontal water movement.
Permeability classes are based on saturated hydraulicconductivity.

Runoff is the principal term used to describe externa!lwaler movement,
and permeability isLhe principal term used to describe internal watet
movenent in the soil.
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Runaft

Runoff is the term referring to the portion of precipitation lost by flow
over t_heﬁoil surface and to the periods when excess water stands on the soil
surface.=’ Surface water includes water falling as rain or water flowing onto
the soil from other surfaces. Six classes of rate of runoff may be recog-
nized. The relative rate and loss from the soil surface is determined by the
internal and external characteristics of the soil and by the climate and
vegetative cover.

Runoff can also vary significantly on soils under natural cover, under
cultivation, and under different kinds of management. Many soils that have
slow or medium runoff under natural conditions may have rapid or very rapid
runoff when cultivated. These conditions must be taken into consideration
when evaluating runoff.

Classes for rate and amount of runoff are applied to mapping units. The
interrelationship of soils and phases is recognized. Phases such as stony and
eroded soils are evaluated for runoff.

Ponded

Little of the water added to the soil as precipitation or by flow from
surrounding higher land escapes as runoff. The total amount of water that
must be removed from ponded areas by movement through the soil or by
evaporation is usually greater than the total rainfall. Ponding normally
occurs on level to nearly level depressionsl soils, and the depth of water may
fluctuate greatly seasonally.

Very Slow

Surface water flows away so slowly that free water stands on the surface
for long periods. Soils are commonly level or nearly level. Most of the
water either passes through the soil or evaporates, but some soils absorb
precipitation so rapidly that little or no water can run off.

Slow

Surface water flows away slowly enough that free water stands on the
surface for intermediate periods. The soils are either nearly level or very
gently sloping. Most of the water passes through the soil or evaporates, but
some fsoils absorb precipitation rapidly enough that only a little water can
ruu Of 1.

Medium

Surface water flows away fast enough that free water stands on the
surface for only short periods. Soils with a medium rate of runoff are either
nearly level to gently sloping with moderate absorption of precipitation or
have steeper slopes and high rates of ahsorption. A part of the precipitation
is absorbed by the soil and used for plant growth, is lost by ecvaporation, or
moves dowuward into underground channel s.

—— i

?:/Runoff is defined as “that part of precipitation appearing in the
surface streams” (Gary, et al., 1972). Besides surface runoff there is
subsurface flow or interflow that results when infiltrated water enters a zone
with a higher perviousness than the soil below. Water accumulates in this
zone and moves laterally. There is also base flow_which comes from material
storage such as swamps, aquifers, and from water in temporary storage in
adjacent alluvium.
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Rapid
Surface water flows away fast enough that the period of concentration is
brief and free water does not stand on the surface. Soils with rapid runoff

are mainly moderately steep to steep with moderate to low rates of absorption.
The soil absorbs only a small part of the water.

Very Rapid

Surface water flows sway so fast that the period of concentration is very
brief and free water does not stand on the surface. Soils with very rapid
runoff are mainly steep or very steep with a wide range of rates of absorption
of precipitation. The soil absorbs only a very small part of the water.

Permeability

Permeability is the capacity of soil to transmit fluids (water).
Permeability classes are defined in terms of saturated hydraulic conductivity.
Field estimates of permeability are based on correlations that have been made
between field morphology and laboratory determinations of saturated hydraulic
conductivity on a few soil cores.

Permeability of either the soil as a whole or of a particular horizon can
be given. The horizon with the lowest value determines the class of the whole
soil. If an appreciable thickness of soil below the least permeable horizon
is significantly more permeable, then both permeablities may be given.

Permeability does not describe the capacity of soils in their natural
setting to dispose of water internally. A soil may have high permeability
throughout yet contain free water at shallow depths because there are
impermeable or more slowly permeable underlying layers that restrict movement
or because the soil is in a depression where water from surrounding areas
accumulates at a faster rate than it can pass through the soil. The water may
acLtually move very slowly despite the high permeability. Further,
permeability does not describe Che capacity for water movement under
unsaturated condilions. The unsaturated hydraulic conductivity is more
significant for most soil uses, particularly those related to plant growth,
than is permeability. A sufficient base of data and experience does not exist
for construction of classes. Unsaturated hydraulic conductivity at very low
tensions (Up to .0} bar) is closely related to permeability for many kinds of
hor i zons Because of Lthis close relationship, permeability is useful for
predicting behavior when soil contains water at tensions hetween O and 1kPa
("and 0,01 bar).

For most soils, no direct measurements of permeability have been made.
Rates of movement often must be inferred from soil morphology and behavior or
projected from measurements made on similar soils.

The high roles of permeability occur in soils or horizons composed
largely of gravel, sand, or both, with littlesilt and clay and with large
connect €d voids. Thelow rates of permeability occur in structureless soils
ovinsoilhorizonswith fine and discentinuous pores (as in some clays,
fragipans, or cemented horizons). Medium rates of moisture movement, occur in
soils or soil horizons that transmit water rapidly enough to remain wet for
only a moderate time after thorough wetting. .

Soil of low permeablllty has so low a capacity to transmit water
vertically that it remains wet for periods of a week or more after thorough
wetting. Plant roots are usually few or absent and are localized along cracks
Lhat close completely when the soil is wet. Horizons may be massive, blocky,
or platy, There are few connecting pores that c¢ould conduct water when the
soil is wet. If the soil cracks when dry, the cracks close completely on
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wetting. Structural plates or blocks arc commonly overlapping. Slickenaides

and continuous stress surfaces are

indicative.

Soil of medium permeability has enough capacity to transmit water

vertically that the horizon or the soil remains wet for no more than a few

days after thorough wetting.
against the force of gravity.
prismatic, or weakly platy if they contain common continuous pores. If the

soil cracks when dry, the cracks may not close on wetting. The class includes
many soils considered physically favorable for rooting and for supplying water

for plants.

The soil material holds large amounts of water

Horizons m

ay be massive, granular, blocky,

Soil of high permeability has enough capacity to transmit water
vertically that the horizon or soil remains wet for no more than a few hour6
Horizons and soils have many continuous conducting

after thorough wetting.

pores (usually medium to coarse).

If the soil cracks when dry, the cracks may

not close on welting. Some medium- and fine-textured horizons have strong
granular structure and large connecting pores. Others have many large voids,
pores, or root channels that transmit water rapidly. Some artificially
drained marine clays have large cracks through which water moves rapidly.
Horizons that are largely volcanic cinders commonly have high permeability.
The size and continuity of pores and voids are the critical factors. Many
pores and voids are large enough to be distinguished easily; their continuity
and persistence when soils are wet must be determined as well. The high
permeability class may be subdivided into rapid and very rapid. Very rapid
permeability distinguishes those soil bodies dominated by coarse fragments of
rock without enough fines to fill the voids between them, soils with large
permanent cracks, some soils with many worm holes, and some that are coarse
sand, very coarse sand, or gravelly sand.

Permeability
cm/day
High
very rapid >1200
rapid 400-1200
Medium
moderately rapid 100-400
moderate 40-100
moderately Sslow 10-40
Lowgf
slow 4-10
very slow 0.4-4
extremely slow 0.4
7

m/s = cm/day x 1.157 X 10”

in/hr = cm/day x 1.640 X 10" *

Saturated Hydraulic Conductivity

m/s in/hr
>1.39 x 1077 ., 197
4.63 % 10-5-1.39 x10 6.56 ~ 19.7
1.16 xM D=5 K3 x 10:2 1.64 = 6.56
4.63 x10_~L.1&Xx 10_)  0.656 -1.64
1.16 %10 =4.63 x 10 0.164 - 0.656
-7 -6 -2
4.63 x1070-1.16 x 107, 6.56 x M +0.164
4.63 x 10 ‘54.63"X 10 6.56 x 10 _56. 56 x10
<4.63 x 10 <6.56 x 10

—?-’—/The upper limit of the lov class exceeds by 10- to 100-fold the maximum
permeability permitted for many kinds of reservoirs. Furthermore, some soil
materials below the zone of soil development, where vertical planes of weak-
ness have not developed, have permeabilities lo-fold or more below the upper

limit of the low class.
the low class.

It is,

therefore,
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Soil Wetness Classification

Soil wetness is characterized bv the depth to. duration and thickness of.
and the time of the year during which the wetness state occurs. Soil wetness.
is constantly changing but can be used to record conditions in the soil at the
moment of observation or to characterize the moisture regime of the soil. See
table 4-3, Annual Soil-Water Regime. For example, an observation may have a
notation, “dry to 1 meter,” or “free water at 1 meter, moist above.” A soil
moisture regime may be characterized as “wet one-fourth to one-half of the
time between 25 cm and 50 cm; wetness occurs during March through June and in
October; zone of wetness extends to fragipan at 36 inches.” Soil wetness
classes express soil wetness more precisely than soil drainage classes which
are overall appraisals of the wetness states of a soil in respect to runoff,
permeability, slope, climate, and other variables considered. Soil wetness
classes relate to but are not directly convertible to soil drainage classes.
Soil drainage classes are often inferred from the morphological record in the '
soil caused by soil moisture or lack of soil moisture.

Soil wetness is best used when data are available throughout the year to
show the seasonal fluctuations of zones of wetness. Data obtained over longer
periods better characterize the soil moisture and provide for a stable base on
which to develop statements concerning the use of the soil. The soil wetness
may be determined at the time of a single observation, hut generally these
evaluations are made only to note presence or absence of free water.
Morphological records are not used in this classification because of the
variability of the soil-water states. The successful use of soil wetness
classes depends on adequate data taken over a sufficiently long period.
Therefore, some system of gathering data needs to be established. Therefore,
it is essential that free water be present or some system of gathering data on
soil wetness be used.

Certainly, reliable soil wetness information is more desirable and useful
than classes of soil drainage. It enables one to better understand the
soil-water relations and, because of this, make better recommendations
concerning thesoil'suse,.

)} 4/
Depih to the wet state -

1. Nevorr)yet above a depth of 1.5 m for longer than a few days at a
time. -

2. Wet in some part above a depth of 1.5 m but. not above a depth of 1 m
for longer than a few consecutive days at a time.

3. Wet in some part above a depth of 1 m but not above a depth of 50 cm
for longer than a few consecutive days at a time.

4. Wet in some part above a depth of 50 cm but not above a depthof
25 cm for longer than a few consecutive days at a time. *

5. Wet above a depth of 25 cm for longer than a few consecutive days at
a time. -

ngased on soils that are not irrigated and not frozen in any part.

="A few days may be required for water to drain out of a soil after a
period of high precipitation or temporary flooding. The period may vary from
a few hours to usually less than 3 days.

@
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Duration_of the wet state &/
A.  Wet leas than 1/12 of the time.
B. Wet 1/12 to 1/4 of the time.
C. Wet 1/4 to 1/2 of the time.
D. Wet 1/2 or more of the time.

Periods of persistence

The period of time during the year wetness occurs is of importance.
Agriculturally, soils which are wet during periods outside of the growing
season have a potential that is more favorable than one wet during planting or
growing season. A soil that is wet leas than one-twelfth of the time may not
have much value for cultivated crop if the wetness is during the critical
planting or harvesting period. Duration periods of wetness and depth Lo
wetness are shown graphically in table 4-3, Annual Soil-Water Sequence. The
months a soil is wet are shown. Some soils have more than one wet period
during the calendar year.

The wetness state is normally defined in describing a soil by stating the
depth Lo, duration of, and period of wetness. The wetness state can also be
symbolized hy using theclasses listed.

Example: A soil that is wet above a depth of 100 cm for 110 to 140 days
cach year, but never longer than 2 or 3 days above a depth of 50 cm, Is in
wetness class 3¢,

If the wet layer continues to a depth of 150 cm (or to bedrock above a
depth of 150 cm), no further symbolization is needed. If the wet layer rests
on a restrictive layer, such as a fragipan that is dry or moist, the wet layer
is perched. The letLer"p" is added te the class symbol, and the average
thickness of the wet layer is given: 3cp (15 cm). The moisture state below
the pan is also given.

The periods of the year wetness occurs are expressed using 1 for January
and sequentially through 12 for December. Wetness from January through March
would be 3 c¢p I-3; September through December 3 cp 9-12; or twicea year 3 ¢p
1~3/9-12.

Annual Water-State Regime

The apnual water-state regime is a continuous record of the water state.
The water atate of the soil above bedrock is evaluated for designated layers,
specifically the layers used in defining wetness classes. A moisture regime
for a hypothetical soil is shown in table 4-3.

¢/Periods of wetuess of a few days are disregarded. Subclasses are used
in wetness classes 2, 3, 4, and 5 only.
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Table 4-3 Annual Soil-Water Regime

Depth T T T

(cm) :J:F:M:A:M:J:J:A:8:0:N:D
0- 25 cf o frm:m:m:m:d:d:d:m:m: f
25- SO cf £ f s wim:m:m:d i d:dc:m:ow

50-100 twiwiwiw:m:m:m: d : d :d :m: m

160-150 W Iw w o w:w  .m: :m:m: d:d:d :m

f -{rozen more than half of the month
w= wet more than half of the month
m= moist more than half of the month
d - dry more than half of the month

A more detailed approach can he used. The moist state ran be divided
into. slightly moist and very moist. The presence of free water in the wet
state can be indicated., Free water may not be evident. where there are no
noncapi llary pores.

Available Water Capacity

The amount of water a soil can hold in a state that plants ca” use and at
a place in the soil where plant roots have access to it is appraised by (1)
estimating the amount of water each horizon can hold, (2) estimating what
horizons or parts of horizons are sufficiently accessible to plant roots to he
significant source!; of water, and (3) summing up the available water
capacities of thev.rious horizons to the depth plant roots can be reached.

The sum @S called the available water capacity of the soil. ILdoes not
reflect the amount of waLtr a soil will supply for plants; that depends on
rainfall, runoff, run-o”, irrigation, water requirements Of plaunts,andthe
like.

Available water capacity is the difference between field capacity and the
permanent willing percentage. The concept of available water capacity ran
apply Lo a horizon or the whole soil.

Many kiunds of materials affect available water values, including bedrock,
cemented layers, and saturated zones. Generally, in a horizonhaving a bulk
densityof 1.8 or more whenmoist and distances grealer than 10 cm belween
planar voids larger than 0. 1 mm when moist, moisture is not accessible to mosl
roots. Horizons of higher bulk density generally lower available watler *
values. Fragmental soils or horizons have reduced values for available water
capacity.

Estimates of available water capacity can be made on the basis of field LT
measurements and observations, supplemented by any available laboratory data.
Relationships can be established, such 3% that between field estimated clay
content and moisture at 15 bar temsion.~' Such relationships apply only

Z/Percent clay x 15 H,0 % BD = available water capacity.
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within a limited range of soils. Nevertheless, standards can be established
within regions and applied as useful estimates. When evaluating water
supplying capacity of soils, consideration must be given mainly to the volume
of rock fragments, osmotic pressure from salts in the soil water, bulk
density, kind and amount of clay, structure of the soil, and stratification by
horizons of contrasting texture in addition to climatic factors, slope,

runoff, and contrasting horizons or soils having abrupt boundaries.

Soil Drainage

Soil drainage refers to the removal of waler from the soil. It is the
overall evaluation of the removal of water as influenced by eclimate, slope,
and position in the landscape. The precipitation, runoff, amount of moisture
infiltrating the soil, and rate of movement through the soil affect the degree
and duration of wetness. Moat soils which have repeated soil wetness in all
or part of the profile are mottled and/or have dull colors. Soils that are
well drained generally lack the dull colors or the mottled array of bright and
dull colors. Soils that are very wet often lack mottles and are uniformly
gray throughout. the zone of saturation. Soils having much organic matter may
be without visible mottles because the dark organic colors mask the mottles.

Soil drainage classes are used to describe the different degrees of soil
wetness.  Soil morphology, mostly color, is used lo infer the degrees of
wetness, relative duration, and the location of the zone or zones within the
profile that are periodically saturated under natural conditions. These
relations are further supported by observation of water table depths and
fluctuations; data from teat holes; and evaluation of climate in respect to
amount, distribution, and intensity of rainfall, runoff, evaporation, and
other available information.

Not all wetgroils show a record of soil wetness. Some soils are very
slowly permeable yet are unmarked because they are rarely wet or are rarely
wet long enough lo leave a record in the soil. Others arc wet, but the water
contains sufficient oxygen to maintain bright, unmottled soil colors. Sands
often have too few fines lo display colors indicating reduction. Some soils
have prominent mottles but are not considered wet. Colors, in these
instances, may be relics from a wetter period, peculiar to a weathering
sequence, or inherited from the geologic deposit and its ancient environment.

Excessively Drained

Water is removed from the soil very rapidly. These soils arc commonly
shallow or very porous or steep, or a combination of these conditions. They
are free of mottling throughout the profile. (Includes soil wetness classes |
and 2.)

Somewhat Excessively Drained

Water is removed from the soil rapidly. These soils are very porous or
steep or shallow or moderately deep, or some combination of these conditions.
They are free of mottling throughout the profile. (Includes sei 1 wetness
classes 1 and 2.)

Well _Drained
Water is removed from the soil rapidly enough for the soil to be mainly
free of mottles and dull colors in the upper 1 meter. (Generally includes

soil wetness classes 1 and 2.)
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Moderately Well Drained

Water is removed from the soil so slowly that the profile is wet between
depths of 50 cm and 100 cm long enough to cause mottled and dull colors.
These soils generally have a slowly permeable layer or a relatively high water
table or additions of water through seepage or runoff, or some combination of
these conditions. (Generally includes soil wetness classes 2a,2b,2c, 2d,
and 3a,3b, 3¢ if wet between 1 m and 1.5 m less than one-half of the time;
and 4a,4b,5a if wet between 1 m and 1.5 m for no more than one-fourth of the
time.)

Somewhat Poorly Drained

Water xs removed from the soil so slowly that the profile is wet within a
depth of 25 c¢cm to 50 cm long enough to cause mottled and dull soil colors.
These soils may have a slowly permeable layer or a high water table or
additions of water through seepage or runoff, or some combination of these
conditions.  (Generally includes wetness classes 3d; and 3a, 3L, 3c if wet
between 1 m and 1.5 m more than one-fourth of the time; and 4a,4b, 4c if wet
between 1 and 1.5 m less than one-half of the time; and 5a,5b if wet between
50 cm and 1 m for more than one-fourth of the time.)

Poorly Drained

Water is removed so slowly that the soil is either saturated periodically
during the growing season or it remains wet long enough to cause mottles and
dull colors within a depth of 25 cm. These soils generally have a high water
table or a slowly permeable layer or additions of water through seepage or
runoff, or some combination of these conditions. They are mottled or have
dull colors throughout the profile below 25 cm. (Generally includes soil
wetness classes 4d; and 5d if free water is not at or near surface more than
one-hal f of the time; and 4a, 4b,4c if wet between 50 cm and 100 cm more than

one-half of the time; and 5a, 5b,5c¢ if wet between 50 cm and 1 m less than
one-half of thetime.)

Very Poorly Drained

Water is removed so slowly that free water remains at or on the surface
wost of thr time. These soils generally have a high water table or a slowly
perm=ahle layer or additions of water through seepage or runoff, or some
vombination of Lt hese condi tions. Most of them are level or nearly level and
have plane, concave, or depressed surfaces that are frequently ponded. Some
that are wet from seepage are on sloping upland or are at the foot of a slope.
If not dark colored, these soils are mottled or dull colored in and below the
surface layer. (Includes soil wetness classes 5d, and free water is at or
near the surface more than one-half of the time.)
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I NTRODUCTI ON

The National Soil Survey Conferences are designed to provide a
forum for discussion of scientific and technical questions on
soil classification, description, genesis, norphology, interpre-
tations, and use. Reports of these conferences after trials and
tests in the field become the basis for revising our procedures.

The conference is nade up of representatives fromthe National,
Regional, and State Ofices of the Soil Conservation Service;
other federal agencies having an intexest in the soil survey
program and the Land-Grant Universities. In addition, Belgium
Canada, France, the Netherlands, and the International Institute
of Tropical Agriculture had representatives at our conference
this year.

These proceedings indicate trends in thinking and progress of
work.  Thus, they do not necessarily represent official views,
al t hough many of the recommendations ultimately nmay be adopted.

0. YA

Klaus W Flach
Assi stant Adm ni strator
for Soil Survey
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Welcome To Florida

William E. Austin*

Florida Statistics

A,

Population: Total population for Florida is approximately
8.5 million. Most rapidly growing state in the nation.
Four centers of population: Jacksonville, Miami Area (Gold
coast), Orlando, and Tampa-St. Pete.

Agriculture: On-farm income for 197475 was 2.2 billion

dollars; retail sales of over 6 billion; approximately

860,000 acres of citrus; 16.2 million acres commercial
forest; 13.2 million acres in other farms and ranches out
of a total 36 million are in the state.

Citrus: Florida produces 54% of world's grapefruit;

95% of world’s orange concentrate;

80% of world’'s total processed citrus.

(We plan to cross the central Florida ridge
on the tour to give you an idea of the vast
citrus areas of the state.)

Vegetables, Potatoes, Melons, and Strawberries:

Florida's total acreage. production, and value of
fresh market vegetables was second in the nation.
(We produce most of the fresh market vegetables
you eat in the winter.)

Florida was first in production of fresh market
snapbeans, cabbage, Sweet corn, cucumbers, egg-
plant, escrole, and watermelons. (The tour on

Wednesday will stop at one of the many vegetable
processing operations in central Florida.)

Dairy: One hundred percent of milk produced in Florida is
sold as fluid milk products in the state, our
production is 9,889# milk/cow. The-417 daries in
the state average about 475 cowseach.

Beef Cattle: Florida ranks second in number of beef cows among
States east of Mississippi River and 11th in nation.

*State Conservationist, Gainesville, Florida
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Ornamental Horticulture: Florida has one of the fastest .
growing ornamental horticulture industries in the
country. (We hope to show you one of these
operations on the tour.) First in production of
foliage plants and second in production of flowers
We are first in the production of ferns.

Forestry: 16.2 million acres of commercial forests. Florida
is 8th in the nation in pulp production. (Most of our
forest is in the norhtern part of the state; however,
they are experimenting with Eucalyptus for pulp in
the south.)

Tobacco: Ranks second in value among Florida’'s field crops
(flue-cured and shade types); returns to growers
36.6 million dollars annually.

Sugar Cane: Florida is second in the nation in sugar cane
output; valued at over SO million dollars; grown on
the organic soils in the Everglades.

Purebred Horses: Thoroughbred industry is third in the nation
in foals born. Florida has several Kentucky Derby
winners.

Honey: Florida is second in the nation in value and production
of honey.

Resource Areas: We have four district landscapes in Florida:
(1) Southern Coastal Plain (upper pan handle); (2) Gulf,
Atlantic, and Southern Flatwoods; (3) Central Florida Ridge;
and (4) Everglades. Elevations range from sea level to around
270 in pan handle.

Florida is split between thermic and hyperthermic soil
temperature which corresponds to the northern extent of
citrus. The line runs approximately east and west through
Gainesville.

SCS Operations:

SCD’S cover entire state except Dade, Collier, and Monroe
counties.

We service approximately 15,000 - 20,000 land users each year.

Twenty approved watershed projects; 7 completed.
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NE Gulf River Basin Study, which includes north Florida
and southern Georgia and Alabama.

Three RC&D Projects ~ all in pan handle

Plant Materials Center at Brooksville where plant materials
are developed for use in the southeastern United States.

Conservation Operations:

In addition to working with farmers and ranchers, we have

a big workload in working with units of government, reviewing
subdivision plans; 1&E'’'s for spreading effluent on the land;
DER; Department of Health evaluating septic tank and landfills
sites; etc. To give you an idea of the magnitude of this work,
one soil scientist in North Florida made 58 on-site evaluations
during first one-half of last FY.

Soil Survey in Florida

In 1973, at our annual state soil survey work planning
conference, we were urged to develop a plan to complete the
survey in the state within a lo-year period. The plan was to
show funds and manpower required to do the job.

As a result, a lo-year master plan was developed jointly by
SCS, University of Florida, and Florida Association of
Conservation Districts. The State Association had adopted
the plan as one of its prime objectives.

The plan was presented to the State Legislature, and subsequently
funded, as a line item in the State Department of Agriculture
and Consumer Services. To date the state has appropriated 1.5
million dollars for soil surveys. This year the Legislature
appropriated $352,000.

County governments have also contributed funds to the soil
survey program, adding another $100,000 annually to the program.
Eighty percent of all acceleration funds are directed to SCS
for field operations, and 20 percent to the University for
laboratory characterization.

While we have not been able to accelerate to the extent outlined
in the Plan, we are exceeding our previous mapping goals by more
than 50 percent annually. Another benefit of the accelerated
program is the publicity that soil surveys have received,
especially among the state and local lawmakers, planners, and
others.
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People are more and more aware of the uses that can be
made of soil survey information. We are working with .
many groups and agencies to incorporate soils information

into land management decision. For example, the state has

identified the need for basic soil survey information in the
agricultural and land use elements of the State Comprehensive

Plans as well as the need to recognize and conserve prime

and unique, farmland. The state division of planning is

developing interpreting maps from county general soil maps

using a new concept of soil interpretations. These maps

show the “probability” of slight, moderate, or severe

limitations for various aand uses. We have worked with the

Seminole County Planning Department to come up with

“Soil Potentials” for various land uses. The County has

published this data and is using it in its day-to--day

operations. We are also working toward developing management
practices to overcome soil limitations, in order to attain

soil potentials.

We could cite many more examples of how soil survey

information is being utilized and manipulated. I know

many of you have similar examples in your state or county;

the point is that soil surveys are now recognized as an essential
tool in land use planning and management.

I would conclude by saying that | feel we need to be alert

to the needs of the users of soils information, and gear .
our program to meet these needs. We need to ask them how

we can improve our maps and interpretations; then do our

best to meet these needs. Our program must be flexible

and dynamic.

One Last Comment-- | am impressed with the spirit of cooperation
among the various agency representatives attending this conference.
Everyone seems interested in working toward improving the soil survey.
This cooperative spirit and team effort are certainly evident in

soil survey program in Florida. We feel that whatever we have achieved
in Florida has been because of the excellent working relationships we
have among the SCS, University of Florida, the USFS, and the various
state and local agency people involved in making and supporting the
soil survey.

At this time I'd like to introduce a short slide presentation we

developed, showing our work with plant materials in an attempt to
stabilize the eroding beaches.
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Reor gani zation of the Soil Conservation Service

By- Wlliam M Johnson, Deputy Adm nistrator
for Technical Services, SCS, Washington, D.C

Thank you Klaus. | didn't guarantee to explain the changesin the SCS
Organization. | said | would describe them  Explaining themis somne-
thing else, you know As a matter of fact, | don't know that they really

need explanation. Wenever you have a change in adnministration, whether
it be in your own agency or the entire federal establishnent, or when a
certain period of tinme has passed, reorganization is inevitable.

You can read accounts of Roman field conmanders who conpl ai ned about the
fact that every time they seened to have their organization shaken down,
wel | trained and disciplined, and thoroughly understanding of their tasks,

they were reorganized. | amnot trying to point out any parallel wth

our situation, but it is a fact that no bureaucracy nmaintains itself in the
same way indefinitely. | don't want to get into the discussion of the

phil osophy of the reorganization. | wll talk about it a little bit, but

| have some other things to say.

| tried to count the work-planning conferences, too. One of the foibles

of people as they grow older is to | ook backward nmore frequently than

they look forward, and |'ve been trying not to do that, but | did try to
count the work-planning conferences and this nmust be about the twenty
second one. W net at this same place, in this sane roomexactly two years
ago. Since that tine soil scientists have made a |ot of progress. Mny

t hi ngs have happened that affect soil survey in this country and in other
countries. In these two years, Professor Tavernier has conpleted his new
building for his Institute in Gient and is in the process of noving into
that beautiful modern structure at the edge of the canpus. Another thing

that has happened is that the weather has turned lousy in Florida. | don't
know who is to blame for that, but I'msure that it will inprove as the

week goes on. Dr. Kellogg still lives in Hyattsville. | know he wi shes he
were here. In fact, he said not so |ong ago, "Maybe, by God, maybe I'Il just

come down," and | said, "I wish you would. The people would like to see you."

Charles is in quite good health. He is a bit thin; he had some illness |ast
sumrer and fall and spent a few days in the hospital. He recovered fromthat
and he's active. W wites; he keeps up his correspondence; he gives a few

|l ectures; he is working on another book; and he hasn't lost his interest in
soil survey--not that | need to tell you that. He sent his greetings to al

of you and his adnonition to do good work, and | know that that isn't

necessary either, but that's his message. | know he will be glad to hear from
those of you who know him He alnost froze tw death the other night. He

burns oil in his house and he is on an automatic refueling schedule. Wth the
bad weather there was the necessity to put on additional truck drivers. The
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driver that “as supposed to deliver at his house “as about three days
late. The Kelloggs were nearly out of oil and when the driver did
come, it was 2:30 in the morning. But Charles and Lucille got up and
made coffee for the truck driver and helped him as much as they could,
which is more or less typical of the two of them.

Most of you have attended these sessions before. Some of you have attended
quite a few of them. It's a bit like old hone week here. But for quite

a few of you, this is the first time | have seen you at one of these meet-
ings, and this is the first time, 1 think, that we have had attendance
from those of the majority persuasion. | am delighted to see this. For
you ladies who are honoring us with your presence this morning, | hope

this is the beginning of a pronounced trend. The participation of soil
survey agencies and soil scientists outside the United States has broadened,
and | think that's a good sign. We have a good deal to learn from our
colleagues in Europe, South America, Africa, and Asia, as well as from our
traditional cooperators to the North in Canada, and more recent cooperators
to the South in Mexico.

At long last, Soil Taxonomy has come off the press. After 25 years of
effort, that's got to be one of the longest gestation periods for a book
that | know anything about. Twenty-five years--Jack McClelland, you can get
up and take a bow. You were the one who finally kicked it off. It has been
distributed throughout the U.S., and pretty well all over the world. And

in this period since our last meeting, the world's energy, economic, and
food problems have worsened as they were predicted to do. That has a great
deal of implication for us, both in terms of the funding and support that
we get for our work, and for the problems we have to deal with.

In the United States, we have accelerated soil mapping and the rate of

soil survey publication, bringing us nearer to the day when we shall have
reliable soil surveys of all our land. As we approach that time, we

must be thinking about the changes in organization, the changes in emphasis,
the changes in training, and the changes in communication that will be
required.

To mention the matter of the reorganization of the Washington office of the
Soil Conservation Service, | want to emphasize that it is a Washington

office reorganization and it doesn’'t have all that much impact on the work

of the cooperative soil survey, nor particularly the work of this conference.
Just for general interest, so that you will know why Klaus is in charge of
this conference and not me and why some of the other changes have taken
place, | will talk about it briefly.
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Previously, in our Washington office we had four deputy admnistrators,
one for Water Resources, one for Field Services, one for Soil Survey,
and one for Admnistration. Now we have three. We reshuffled some
divisions, created sone new ones, «nd organized them under three deputy
administrators, who report directly to the Adm nistrator of the Soil
Conservation Service.

The three areas of activities are (1) Adnministration, (2) Prograns, and
(3) Technical Services.

Admi ni stration includes procurenment, budget and finance, personnel, and
program evaluation. It is under the |eadership of Verne Bathurst.

Prograns includes technical assistance under our Conservation Qperations
Prograns-- river basin and small watersheds prograns and resource
conservation and devel opnent activities. Vic Barry is the Deputy Adm n-
istrator for Programs. .He has two assistant administrators, one for |and
resources prograns and one for water resources prograns. The various
divisions that fall under them are the divisions with which Techni cal
Services has the greatest interest, and we are fortunate to have sone
representatives of programgroups with us at this neeting.

Technical Services is ny responsibility. It includes 10 divisions under two
assistant administrators. Dr. Flach looks after the Soil Survey portion
and Paul Howard, Field Services. Under Field Services are the Cartographic
Di vi sion headed by Jerry Cockowski; Econonmics Division, Mack Gray; Environ-
mental Services Division, Gen Loonms; Engineering Division, Neil Bogner;
Inventory and Monitoring Division, Ray Diderikson (who is here today), and
Ecol ogi cal Sciences and Technol ogy Division, Tom Shiflet.

Ecol ogi cal Sciences and Technol ogy includes agronony, range, biology, and
woodl and, and we have a representative of that division here--Bill LIoyd,
our forestry expert.

In soils, the Cassification and Correlation Division is headed by Jack

Mcd el | and. This is the division that deals with Soil Taxonony, classification
and correlation, and maintaining the records and reports related to those
matters. The Soil Survey Operations Division is being | ooked after, on an
acting basis, by Don McCormack. Don is also head of Soil Survey Interpre-
tations. W are about to relieve Don of the QOperations task. | am not at
liberty to tal k about the replacenent yet, but you all -know himand | think
you will agree that we have made a good choice. Frank Carlisle has been
acting as Director, Soil Survey Investigations Division, the research branch
including laboratories and field operations. | cannot announce the new
Director of that Division either, but he is present and probably the grape-
vine will tell you who he is before the week is over.
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I am very much concerned about Soil Survey, and | will be concerned with .
the conference. And, since | started my career as a soil scientist on

the end of a spade in the dear days beyond recall, when we used plane

tables rather than air photos as a base, I'm not likely to lose my interest.
But, now | have a chance to expand cooperation with other disciplines.

We have had a tradition of good cooperation between soil survey and
engineering; soil survey and the plant sciences--agronomy, forestry, range
management, and biology. You may remember some of Dr. Kellogg's lectures
about the importance of economics, and much of our work is reflected in the
economics of farming or other land uses. Fortunately, the understanding

of the uses of soil surveys and the relationships between soil survey and
economics, land-use planning, land management, crop production, recreation,
wildlife, production of timber for pulp or for housing or whatever are
being investigated much more thoroughly and with a much larger group of
people today, not only in this country but around the world, than ever
before.

In the United States our cooperation with state agencies is growing all

the time. Traditionally, our cooperation “as with land grant universities,
particularly the agricultural experiment stations. But no” our cooperation
is with state conservation commissions, state departments of taxes,

health, highways, and transportation, with state environmental agencies and
departments of agriculture. | can't name all the kinds of state agencies that
are cooperating in soil surveys by providing money, manpower, supplemental
expertise, and that are using these surveys to enhance their own programs.
For example, Public Law 92-500, federal water quality: One of the sections, .
208, requires that each state develop a plan for non-point source pollution
control that affects farming and other land uses. Various state agencies
are charged with responsibility for it. Through the Soil Conservation
Districts the Soil Conservation Service is very much involved, along with
some other federal agencies in many states. And it comes back to the kind

of soil as shown on our maps and characterized in our reports. With your
help, wecan advise these cooperative state-federal operations that are
trying to develop plans to control this kind of pollution. |It's an extremely
important use of soil surveys. We don't have any federal Land-use planning
laws, and frankly, I would just as soon we didn't have any. But, we do

have state laws and local laws about Land-use planning. Increasingly, these
laws are becoming dependent on soil surveys, as they should, because the
capability of the soil resources to perform under different kinds of land
use without causing degradation of either the resource itself or the
environment, is obviously extremely important, and the best possible source,
of information on that subject is the soil survey.
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State agencies are participating actively in the inportant farniand
inventory. The identification of prime and unique farnand and the
identification and delineation of other inmportant farnlands are
inportant statewide and locally. These inventories are causing
interest; they will be extrenely helpful to both federal and state
agencies. The Council on Environmental Quality has issued a request
to consider the inpact of nmjor federal action on our resources of
prine farmand. For exanple, just last week | attended hearings nost
of one day at OMB on the subject of strip mne legislation in the parts
of the United States east of the hundredth neridian. It is quite
likely that the new strip mning legislation will have reference to
prine farniand.

Many state agencies are helping us to accel erate the mapping and
publication of surveys, and we welcone all of them W are glad to
have all the help we can get. Oher federal agencies, mainly in
agriculture, interior, and transportation, have been cooperating in
the survey for many years, and the cooperation is increasing. ARS
Cooperative State Research Service, Extension Service, and the Forest
Service, all have contributions to make, or have been neking these

contributions and they are increasing. | would nention particularly the
recent agreenent between Forest Service and SCS, growi ng out of the work
of Mel WIlians, Bill Wertz, Kermt Larson, asd others in the Forest

Service and in SCS, that devel oped this understandi ng between our agencies
about what each is going to do in the area of soil survey and the strengthen-
ing df our cooperative effort. In Interior, GCeological Survey, Bureau

of Indian Affairs, Bureau of Land Managenent, and the Bureau of Reclanation
have been traditional cooperators. W are getting nore things going wth
each of them W are using Geological Survey to provide us with orthophoto
maps and with intermediate scale base maps for a lot of our activities.
BLMis expanding its soil survey efforts. This causes us sone problens.
When ot her agencies contract with consulting firns to make soil surveys

and then load all the extra correlation and other quality control work

on scs, it causes a crunch in places, and | think we have some things we

do need to work out. As Klaus nentioned, the old Bureau of Public Roads
was a regular participant in this conference. W are delighted that the
Federal H ghway Adm nistration people are now back in the fold and neet-

ing and talking with us, because we've got a lot of things to say to each
other. Besides them of course, NASA, NOAA, HUD, EPA, and CEQ have regul ar
meetings with us, at least at the Washington level, and at regional and
even state levels they are working out ways in which the soil survey can be
hel pful to them

of¢
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THE ROLE OF THE TECHNI CAL SERVI CE CENTER 1IN THE SO L SURVEY PROGRAM

For you visitors from other countries and others who may not be faniliar
with Soil Conservation Service organization, |et me explain that our agency
has the country divided off into four parts, and each section has an office
to provide specialized technical assistance and services to the states. This
office, or facility, is called the Technical Service Center.

Qur technical service center in Fort Wrth has several units under one
roof. They provide technical |eadership and services in engineering, train-
ing, cartography, information, and soils, to name a few.

One of the main reasonsfor having a cartographic unit, plant sciences
unit, soil correlation unit, and others under one roof is for easy exchange
of information and ideas. | see our overall role as requiring an interdis-
ciplinary approach to assistance to the states.

The soil survey prograns, as alnost everyone here knows, is not the
exclusive property of any one agency. There are many from universities
and agencies in Washington and in the field that nust mesh efforts to make
the National Cooperative Soil Survey happen

But if you found yourself in a state agency office, or on a schoo
canpus, or research facility, and asked for directions to the national soi

survey program the answer you'd get would be "You can't get there from here."

Presentation by J. Vernon Martin, director, South Technical Service Center
Soi| Conservation Service, Fort Wrth, Texas, at the Wrk Planning Conference
of the National Cooperative Soil Survey, Olando, Florida, January 31, 1977.
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Simlarly, if a stranger found himsel f in Washington, and asked the V\ay.
to the national soil survey, the answer would have to be, "yYou can't get
there from here."

Let nme hasten to add that | am not bad-nouthing the |eadership roles
that nust be carried out at the university and field level, or the Washington
| evel --because we coul dn't have the national soil survey wthout you. But
| want to nmake the point that the TSC fills a unique role. W bring together
the results of research and university |eadership, the work of field soil
scientists, and national |eadership. If you ask us the way to the national
program we are in a position to point out the way.

In our role, the TSC Director and the Soil Correlation Unit head nust

constantly look in two directions.

First, we must |ook toward the field. W nust give field people the
utnost in support that will result in inproved efficiency and accuracy of .
work. W nust al so innovate suggestions or nethods that will increase soil
survey producti on.

W nust also look in the other direction: The TSC Director and the
Soil Correlation Unit head must constantly keep the soil survey user in
mnd. The information nust be delivered to the public with a conbination
of accuracy, usability, and tineliness.

This places on us the demand that we be scientific,. but we nust al so
respect and serve the practicioners Who need the soil survey information--
the farmers, builders, planners, and others who want and need the inforna-
tion on which to base wise [ and use decisions which will result in a world

built on sane principles, not just helter-skelter.
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I think it should be obvious that we can't do our part just by follow-
ing some dry policy statement that says we will “furnish technical assist-
ance.” To carry out our role, the Technical Service Center units, and es-
pecially the soil correlation unit, must work together with each other and
national and state leaders to achieve a dimension of service and leadership
that is not present at other levels.

Here are some highlights that will illustrate my views on the leader-
ship role we have:

* The big thing is quality control. States have responsibility for
maps and manuscripts, but we must spot-check to assure that they are of
acceptable quality before they are submitted for printing. The cartographic
unit of the TSC also has expert-help making spot checks so that when soil
survey maps get into the hands of the user, he or she is assured of an ac-
curate, usable document.

Some of you may see this as an oversimplification. but we can lump
the soil correlation function of the soil correlation unit under the heading
of quality control--because soil correlation can be defined as the careful
review of soil scientists’ work to meet pm-set standards.

This work requires people who are not only top hands in the technical
sense, but who have a conceptual view of their assignment. In other words,
the correlation and spot checking include a factor of human leadership which
can give close individual attention while at the same time maintain an over-
view of what we are trying to do with the national soil survey program.

This isn't easy. We know our role requires a lot of our people, but we

have the kind of people who meet the challenge.
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* Anot her highlight of TSC | eadership is in the preparation and tech- .
nical review of manuscripts. Mst of you know that not too many years ago,
it was felt that to achieve the quality needed in these docunents, each
had to be absolutely tailor-made. It was |ike producing an autonobile by
machi ning each part separately, and that was a sl ow and expensive process.

The nature of the national soil survey includes an inherent problem
that has been with us ever since Hugh Bennett was a student trainee-and
that problem is production. In recent years, we've found that we can use
sone of the parts of our soil surveys froma central supplier, and, with
just a little bit of hand-fitting, produce a serviceable document quicker
and cheaper. In 1965, we were clearing only about one manuscript a nonth
in Fort Worth. This year we will clear 54.

This has not been done by adding nore people, but by using technol ogy
to achieve objectives. Wrking with universities and others, the South .
correlation unit innovated the use of conputers in manuscript preparation.
W use a conbination typesetter-conputer that greatly reduces the burden of
retyping manuscripts.

Qur role in the production of manuscripts has been enhanced by the ad-
dition of a technical editor. H's nost valuable contribution, by the way,
may not be to edit, but to train soil survey party |eaders to do a better
job of witing in the field.

| wouldn'"t want you to think we have achieved this increase in pro-
duction without making sone sacrifices. Qur TsC soil scientists are having
less time for reading and preparing papers. Al'so, soils investigations

and training have been curtailed.
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* This opens up the subject of our role as trainers of soil scientists.
This is sonething that, in ny view, must have across-state-lines |eadership
for the greatest effect. If all soil science training took place within one
state, there would be a great problemof provincialism our soil correlation
unit enployees like to conduct training on a face-to-face basis, sonetimes in
the field, and sonetimes in our own facilities. But all training can't be
acconpl i shed this way. Qur Enployee Devel opment Unit arranges two form
courses in soils each year--one in soil basics, and one in soil correlation.
The faculty comes fromthe soil correlation unit, universities, and from our
cartographic unit, plant sciences unit, materials testing, and other units.

* One of the functions of the TSC which is reflected in our role in the
national soil survey is what we might call the "confluence" function. [|'ve
al ready touched on our role of translating Washington to the field and the
field to Washington--but our role goes one step further--we translate the
field people to each other. If a soil scientist in A abana discovers a
tinme-saving trick, we see that soil scientists everywhere find out about
it. In the world of soil science, es | have nentioned, it is desireable
and often absolutely necessary to give training in the field. Qur soil cor-
relation unit and others in the TSC carry out this responsibility along wth
other travel and duties. Good opportunities for exchange of information
among the states are generated. V& nust also make sure that the confluence
of effort anong the states is orderly. One of the inportant things we do
along this line is to help the states schedule so that soil surveys wll be

coordinated in a systematic, snooth flow of conpleted reports.
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This confluence function is also at work among co-workers in the tech- .
nical service center. The soil series descriptions and interpretations have
i mproved since it became an interdisciplinary responsibility. Series de-
scriptions and interpretations utilize the TSC forester, agronom st, engineers
and others as necessary. So if you see a series description including what
we think a woodland soil will do with certain species, you can be assured that
it has know edgeable input by a highly-qualified forester; or if it is an
estimate of cotton production, you know an agronom st has approved it.

* The ultimate neasure of soil surveys is their use. This brings in
the need for informing the public. Qur Washington office has outdone it~
seif in recent years in the production of effective informational materials
on the use of soils information. In the TSC, our role includes giving help
to states in information programs for the purposes of achieving fuller use

When t he .

state conservationist wanted to accelerate public participation and under-

of soil surveys. One special effort was right here in Florida

standi ng of soil surveys, he decided to use television public service an-
nouncemnents. Qur TSC information office worked with the Florida information

officer and several spots were nmade. Although they were made over two years

ago, | saw several on television here in Florida last year. They've received
heavy use.
Nowas | wind down this talk, | want to point out a thread of thought

that runs through this whole thing--that is the concept of constant change.
The researching, field work, publication and distribution of soil surveys

is not static in any way. It is a dynanmic programthat requires the best
possi bl e input. Rapid |and-use changes, critical production of sedinent,

the management of prine farnlands, and other critical |land use issues create

a
a steady pressure on us to produce soil surveys and get themto the user.
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We have come a long way in the past few years, and we haven't accom-
plished this progress without plenty of problems--but as | look to the future,
| can offer no advice except that we nust do still better. The need and de-
mand is not going to go away. On the contrary, with inmproved education of
the public and acceptance of soil surveys, there will be increased demands.

Al this neans that we can never settle down to a "normal" tempo in the
national soil survey program  However successful we think we've been in an-
ticipating the future and in making |ong-range plans, we nust continually
try to do better. There are going to be changes, hazards, and roadbl ocks.

On top of this there will be demands created by new uses for the soil survey
information that we can't even dream of now.

| don't nmean for this to sound like | take problens lightly, but never-

. theless, | eadership achi eves by brushing aside obstacles to progress. This
is what we nust do. W nust let nothing stand in the way of keeping a con-
tinuous flow of soil survey reports to those who want and need them

VWat ever burdens these increased demands create, we cannot | ook on them
es problens, but as a formof success. Because soil surveys are of no value
for their own sake--but becone of value only as people use themto make in-
telligent decisions on how they will use and treat the soil so that our fu-

ture world will be built on wi se land-use principles.
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Role of the University in the Soil Survey Program®
Charles F. Eno, Chairman
Soil Science Department

University of Florida
January 31, 1977

It is a pleasure formeto discuss the role of the university in the soil
survey program today. 1 say today, because 15-20 years ago the role would
have been much different and therefore less exciting to consider. At that
time, in many states, including Florida, the Soil Conservation Service (SCS)
and the state were often competing in the survey operation; our roles in the
program were not clear. Often State soil surveyors would be in one County
and SCS surveyors in the next with little or no coordination. Yes, the
relationship of SCS and the universities in this program has changed--1t has
changed from one of Competition to one of Cooperation. Because [ am at the
University of Florida, permit me to use some examples from our program.

In our State, the role has been rather specifically stated in a legislative
act passed in 1941:

The Florida Agricultural Experiment Stations role is based upon the first
legislative declaration of support for soil surveys. The State Legislature in
1941, in Chapter 604, entitled "General Agriculture, Horticulture, etc., Laws"
enacted the following:

604.01 State-wide soil survey and mapping; In the declaration of policy,

they said--A thorough and careful survey and mapping o‘f- the soils of

Florida is hereby declared as a matter of legislative policy which shall

be basic to:

1. The development of intelligent research programs on the agricultural

potentialities of the soils of the state;

1.
"Presented before the Work Planning Conference of the National Cooperative Soil
Survey. Orlando, Florida. January 30-February 1, 1977
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2. The organization of effective soil conservation and land-use plan-
ning programs;

3. Agricultural extension and home demonstration work;

4. Highway and secondary road planning;

5. Establishment of equitable land tax assessments;®

6. Agricultural teaching;

7. The development of a sound body of helpful agricultural information
for nationwide distribution to prospective land owners

[Note: this calls for a national mechanism); and
8. A number of other social and agricultural enterprises of broad

public interest.
The law further states:

"The Agricultural Experiment Station of the University of Florida
shall administer this law and shall be responsible for the general super-
vision of this cooperative enterprise between and among federal, state,
county, and local agencies; and that it be charged with the duty of de-
veloping an energetic soil survey program for the state accordingly as
funds are made available for this purpose from federal, state, county,
or other sources."”

In actual practice now, the SCS and Soil Science Department personnel

cooperatively survey the soils of the State. Basically, SCS does the field
work and the Soil Science Department conducts the laboratory-investigations.
The field reviews, correlation, and writing of soil survey reports are done
cooperatively. The SCS produces the maps, prints the text, and issues the

final report. The reports are distributed by State and Federal agencies.

Inputs by the Florida Agricultural Experiment Stations are made through

the Soil Science Department and are constituted of:

1. Regularly appropriated State and Federal funds
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2. Scientists on State line item appointments

3. Twenty percent of all funds appropriated by counties and the State
for the specific purpose of accelerating the survey program in
certain counties. The remaining 80% of these funds go to SCS.

Collectively, with these resources, we operate a specialized laboratory
program for soil characterization, employ laboratory technicians, and have
three soil scientists specifically assigned to soil morphology, genesis, and
survey; these faculty also spend a portion of their time in instructional pro-
grams. The combined resources also provide us with supplies, equipment, and
travel funds. With these inputs and the fine cooperation extended to us by
the SCS personnel, we presently have the best working team that has been
developed since the Legislature passed the enabling legislation in 1941.

Now, what are our goals? The primary goal is to promote a cooperative
survey program with SCS that will insure the citizens of Florida that all con-
cerned with land-use will have adequate surveys and resource data to make
wise decisions on its allocation and use and to complete the survey in the
shortest possible time. In order to accomplish this goal, we must develop a
program that will not only meet the traditional and modern needs of an agri-
cultural enterprise that rivals its counterpart in every other state in the
Union, but also the needs of people and agencies associated with health,
transportation, tax assessment, land-use planning, parks and recreational
areas, urban and industrial construction, and many- other endeavors too numer-
ous to mention or perhaps not yet a reality.

We are making every effort to produce physical, chemical, and mineralogical
research data that will enable all those using the soil to make proper
decisions. These data include:

1. A full description of the external and internal features of the

major soils as exposed in recent road cuts or freshly excavated pits.
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2. A textural classification based on particle size, distribution of
the sand, silt, and clay in each horizon giving rise to such classes
as sand, sandy loam, loam, etc.

3. Plasticity, liquid limit, permeability, and corrosivity of the major
horizons.

4. Available water, soil reaction, extractable nutrients, organic matter
content, exchange capacity.

5.  Mineralogy. The kinds and relative amounts of minerals (for example,
kaolinite, vermiculite, montomorillonite, etc.) that each soil
contains.

The generation of research information and excellent maps is of little
value in the archives of libraries and the files of technologists and scientists
around the nation. To be of value, it must be used and, perhaps as important,
made useable. As many of you know, the Agricultural Experiment Stations are
generally a part of a larger University Division--in our case, the Institute
of Food and Agricultural Sciences which is often referred to as IFAS. IFAS
also formally trains soil scientists and other land-users in the College of
Agriculture and School of Forestry, Natural Resources and Conservation, and
generally extends knowledge and training to the people of the State through
the Cooperative Extension Service. Teaching, research, and extension functions
are brought together at the Department level. Another goal or role for Soil
Science Departments, therefore, is to train young men and women in the area
of soil survey, soil characterization, and good land-use programs applicable
to the needs of society. [t is our goal to extract soils data from the
"archives", the soil survey reports, etc. and transmit it in understandable
terms to the formal student at the university and the informal student in the
city and on the farm. An example of informal training is the workshops we

have conducted for land appraisers, tax assessors, and county agents on the
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use of soil survey information in their endeavors. The formal training is
provided by our University courses in classification, morphology, genesis
and soil survey. We also have a research function in pedology that, many
times, is initiated to answer questions originating from the soil survey and
characterization data. The research, by faculty and graduate students, is
designed to provide additional information on the geomorphology, genesis,
classification and survey of our soils. The research is also a part of the
larger body of information necessary for making wise land-use decisions.

The role of the University at-large, that is of all Universities, is to
take the larger body of information and put it to use nationally and world-
wide. It will require several generations of publications at all levels of
understanding many research projects and perhaps some additional surveys to
capitalize fully on the value of our No. 1 resource -- the Soil.

The goals of the Agricultural Experiment Stations or the University, if
you will, in the Cooperative Soil Survey Program are, therefore, a part of
broader goals: In summdry, they are:

1. To cooperate not compete with SCS in surveying and characterizing

the soils of every county as soon as possible.

2. To train scientists and technologists in soil science and proper
land-use.
3. To conduct research necessary to elucidate questions arising from

the survey.
4. To collect, interpret, and disseminate understandable information
on soils and land-use to the citizens of every state.
It will take a real team effort to accomplish these goals but 1 am
confident the SCS - University - Other Agency teams will succeed in this

mission.



.S0IL SURVEY IN BELGIUM

Rene J. Tavernier

First of all I wish to thank Mr. W. ¥, Johnson for the
invitation to participate in this Work Planning Conference of
the National Cooperative Soil Survey. | have had the privilege

of attending several previous Conferences during the past 30

years, so | have been eagerly looking forward to this one. It
is not only a good way to gather valuable information but also
a fine opportunity for seeing old friends again, for renewing
acquaintances and for making new friends.

The Soil Survey in Belgium

Although the study of land resources in Belgium started in
the first part of the previous century, the systematic survey of
the country only started in 1947. The mapping in the field is
carried out at the scale 1:5000, while the maps are published at
1:20,000. Presently about 95 percent of the country has been
mapped and the remainder should be finished within three years.
Approximately 75 percent of the sheets have been published and
it is planned to finish the printing before 1983. The most
important activities of the Soil Survey work is oriented toward
Soil Survey Interpretation. This work is carried out in co-
operation with the Soil Institutes of the Universities, with the
Experiment Stations of the Ministry of Agriculture, and with the
Research Centers of the Ministry of Public Works.

Soil Survey investigations still are an important part of
the research in Belgium. They are not only related to soil
genesis and classification, but also to the interactions of
various kinds of soils and potential polluents such as fertilizers
and pesticides.

The study of soils in tropical and intertropical regions, which
is already an old tradition of Soil Science in Belgium continues to
form an important part of the Belgian Overseas Aid Programme, not
only in Zaire, Ruanda and Burundi, but also in many other countries
such as Cameroun, lvory Coast, Indonesia, Mayaysia, Peru and several
countries with mediterranean climates. This work has been facilitated
by the creation in 1961 of an International Center for post-graduate
Soil Scientists at the University of Ghent, where every year about
25 young soil scientists, mainly from developing countries receive
advanced training.
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Soi | Survey activities in Belgium have been strongly influenced
by the USDA Soil Survey. Several of our present and former staff
menbers have been trained in the United States and we are nuch indebted
to nmany soil scientists of your country, anongst others to Dr. Charles
E. Kellogg and Dr. GQuy D. Snmith. As early as 1949 Dr. Kell ogg
publ i shed "An explanatory study of Soil Goups in the Belgian Congo".
This publication has been very, stinulating for all Belgian Soil
Scientists working in tropical areas. Since 1950, the Belgian Soil
Survey had the privilege of Co-operating with the USDA Soil Survey--
particularly with Dr. GQuy D. Smith--on the preparation of a new system
of Soil Cassification, which has now been published. W all have
| earned a great deal during the series of neetings, both in the US.
and in Bel gium at which the various approxi mations were discussed.

Thanks again for extending an invitation to participate in
this conference.
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SO L RESOURCE INVESTIGATIONS IN CANADA .

John A. Shields
Canada Departnent of Agriculture
Otawa, Ontario

I must first take the opportunity to thank you for the invitation
to participate in this work planning neeting. | assure you that ny
col league, Dr. Ciff Acton and nyself are very pleased to be here.

Dr. Acton is Senior Pedol ogist and correlator for the Ontario soil
survey. W also bring warmgreeting fromyour friends John Day
and John Nowland to the sunny north who attended your |ast meeting.

SO L CLASSIFICATION: The System of Soil Cassification for Canada
(Canada Departnent of Agriculture, 1970) has been updated as anmended in
1972 and published as a revision in 1974 (Canada Dept. of Agriculture,
1974-Revised). Revisions included in the present volune are based on
changes in the system agreed upon at the 1973 and 1976 meetings of the
Canada Soil Survey Conmittee (CSSC) and on decisions of the Sub-
conmittee on Soil Cassification. This revision as prepared by the

Cl assification Subcommittee of the Canada Soil Survey Conmittee under
the capable (and sonmewhat persistent) chairmanship of Dr. J.A. McKeague
has naintained greater continuity in content and in format and witing
style than previous versions synthesized fromthe efforts of various
chairnen responsible for different soil orders.

The maj or changes introduced in this publication are:

1. Inclusion of a Cryosolic order for soils having permafrost close
to the surface.

2. El i m nation of subgroup nmodifiers and hence a naj or reduction
in the number of possible subgroup conbinations.

3. Deletion of soil type as a category in rhe system
4, Increased uniformty of presentation of the soil orders.

5. Anplification of the introductory material to give nore of the
background and rationale of soil classification in Canada.

This version of the Canadian systemreflects the present state

of soil taxonony in Canada. It was influenced by history, by regional
bi asses, by various concepts of logic, by new information on soils in
Canada and el sewhere, and by international concepts of soil. It

represents as it should, an approxinmation of a collective view of

Canadi an pedelogists, but it is not necessarily entirely satisfactory
to any. one pedologist. It is considered as a stage in the evolution of
arL improved _system that Wil result from further know edge of soils and
improved ordering of that know edge.
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The material is organized as follows: First, the history and
rational e of soil classification in Canada are outlined briefly to
poi nt out the changes of concepts with time and the current points
of view on soil taxonony. This is followed by chapters that define
soil, soil horizons and other basic terns, and explain howto key
out the classification of a soil. A chapter is devoted to each of
the 9 soil orders and the great groups and subgroups within each order.
The orders are arranged al phabetically but great groups and subgroups
are arranged as they were in previous versions of the system
Chapters on the famly and series categories and on soil phases follow
The recently devel oped landferm classification system for soil surveys
(CssC, 1976) is included as a separate chapter. The chapters on
International Correlation and Term nology for Describing Soils are
abbrevi ated appreciably from previous issues of this publication.

SO L SURVEY: Active Soil resource prograns continued in all provinces.
Broad bi ophysical surveys were conducted in wildland areas,

reconnai ssance surveys in agricultural areas, detailed surveys

around urban areas and detail ed biophysical surveys in National
Parks.  Reconnai ssance surveys were al so conducted for gas pipeline
location in the central Keewatin District of the Northwest Terri-
tories and for Departnment of Indian Affairs in the Yukon and Hay

River in the Territories.

Wthin the provinces, there was increased use of survey infor-
mation for landuse planning and management.  Consequently,  enphasis
was placed on interpreting the information for non-specialist users
and on early release of prelimnary information. Surveyors served
as environnental advisors on the Sarnia - Mntreal pipeline and
assisted in assessing its deleterious effects on crop production.

In the Cordillera, surveyors advised planners on environnental hazards
to coal devel opment and others have advised planners within our
National Parks. Surveyors in Ontario, Manitoba and Al berta advised

pl anners on urban devel opnent. Reports and recomendations were

compl eted to assist Departrment of Indian Affairs to formulate a |and
use policy for the Northwest and Yukon Territories.

Sust ai ned pressure for special project surveys required to provide the
information described above coupled with a relatively static

man-year resource base has resulted in some reduction of man-years
assigned to surveys in southern agricultural areas. Efforts are

being continued to catch up on the backl og of unpublished soil maps
and reports in these areas.
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. CanSIS

Devel opnent and inplenentation of the Canadian soil information
svstem {GanSI8) has progressed steadily on two fronts:

a) developnment of the digitized map, soil cartographic file - data
i nput procedures, data managenent and derived maps. This was a
| arge undertaking and nany problens were encountered. However,
in the very recent past many of these have have been overcone
maki ng this system now essentially operational. Mst programing
effort is now spent in debugging, and some additional devel opnent
wi |l be necessary in the future. This wll centre prinarily on
map editing, data management and streanlining of procedures for
produci ng derived naps

b)  devel opnent of data nmanagenent procedures for the soil data file.
There is a major undertaking Involving procedures of data input
(tailored to reflect our conplex data collection fornms), editing
and updating, report generation and a catalogue of output
routines. W have conpleted and have as a package the routines
for data input and editing, conplete with Job Control Language
Also some routine output procedures have been conpleted. The
single major effort remaining is the programing necessary for
the report generator, but hopefully this will be finished by
July/77. Sonme debugging will be necessary. It is noteworthy
that all "hard" data files will be run on this basic system

. LAND EVALUATION: The last two years have witnessed the conception
and devel opnment of an Agricultural Land Eval uation Program by the
Soil Research Institute in Ottawa. This program was devel oped
with a clear understanding of the inportance of agriculture to
Canadi an and worl d economics and the need to resolve |and "se
conflicts between agriculture and other major users of the Canadian
| and resource. Although the program borrows heavily from recent
publication for the basis of procedure, it is moulded somewhat to
refl ect Canadian needs within the manpower resources avail able
to meet these needs within a reasonable period of tine.

Considerable tine and effort has been expended by F.A O * and others
towards the devel opment of an international framework for agricultura
| and evaluation. This was done with the full realization that
questions related to I and evaluation can best be answered only in a
local context with locally devised evaluation systens; derived from
| ocal |y available data and presented in the nost neani ngful manner

for local "se. The framework, in fact, provides primarily an outline
of the principles and terninologies to be used in the construction of
local systems. Central to the framework is the thesis of using

* The nost significant of these is; Brinkman, R and A.J. Smyth. 1973.
Land Eval uation for rural purposes. Int. Inst. Land Reclam. and Inp.,
. \Wgeni ngen, The Net herl ands.
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econonmic as well as physical criteria for conparing land suitabilities,
on the grounds that any land can be made suitable if costs can be justified.

Wthin the context of our program |land evaluation is viewed as a
procedure or procedures concerned with assessing possibilities in

the use of land, with the effects of these on the benefits obtained
fromland, and with the nmeans through which desirable alternatives
can be understood and undesirable ones avoided. Also it is concerned
with the possibilities of change in the land itself, particularly
where change may result in |owering of land quality.

Principles for the approach to land eval uation problens are based

on the assunption that farm and production potential should be
deternmined by considering the |and characteristics and econonic factors
that control yield per unit area. The significance of each contributory
factor and of their interrelationships, depends on the exact nature

of the land use considered

Land eval uation concerns itself with the follow ng kinds of questions:

a) what are the qualities of agricultural lands relative to other
lands in the nation?

b) what consequences can be foreseen if present |land use practices
and | and ownership patterns remain unchanged?

¢) Wwhat are the alternate socially and economnically rel evant uses that
are physically possible, and which of these offer possibilities
of sustained productivity or services, whithout detrinent to the
envi ronment ?

d) what are the environmental and social benefits or consequences
of each alternative | and use?

e} what inputs are necessary to optim ze the benefits or consequences
associated with each use?

Land eval uations nmay be expressed as either qualitative or quantitative
classifications, but the nore quantitative classifications will provide
more objective and preci se neasures of alternatives of land use. The
precision of quantification depends on the immediate purpose and the
general precision of the study, and thus upon the stage in the

pl anning process at which the study is undertaken. Assessnents are
devel oped generally within the contexts of particular map units and
usually do not take detailed account of suchfactors as distance to
markets, market trends, socio-political trends, etc. Quantitative
econoni ¢ assessnents are nornally confined to sinple devel opment costs
in relation to production benefits. Normally these ate just sufficient
to provide a reasonably reliable estimate to profitability, often based
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on parameters which are provisionally chosen and, for the time being,
imprecisely defined.

The procedure of land evaluation progresses in stages, each stage being
dependent on the availability of quantitative data and on the degrees
and kinds of problems being experienced by resource users. Each

stage is defined specifically in terms of a series of assumptions,
these being of the type that would answer the pertinent land use
problems with a minimum of ambiguity and a clear understanding of
degree of reliability.

Contemporary requirements of the program focus on better systematization
of previous rating schemes and on quantification of categories used

in relation to productivity and production potentials. These categories
must be correlated with adequately defined and pertinent economic
indices reflecting land utilization types and associated capital and
recurrent costs. Consequently, during the past year emphasis was

placed on collection of background information in preparation for
undertaking two pilot areas next year.

It was decided that the program should have several major thrusts

in the beginning. Of these the one requiring major effort was- in

the area of methodology development due primarily to the complexity

of the problem coupled with the dangers of importing technologies
from other areas. It is intended that the methodology reflect
Canadian agricultural, manpower and support capacity. The methodology
will be tested in two pilot areas beginning in 1977; one area

under intensive land use and urban pressure in Ontario and one with
extensive agricultural land use in the Great Plains.

Other major areas requiring development center on the characterization
of climate and the relationships between crops and weather, and the
development of a typology of farming system. This latter aspect is
particularly important as it is the one single interface between
economic and land resource data. Coincident with all of the above

is the long term need for systematic yield and land management data
for all areas of Canada.

REMOTE SENSING: Initial results from using remotely sensed data on
rangelands indicate that suitably selected imagery may be useful in
providing supplementary data on extent and type of vegetation and
soil moisture for use by range management. A hierarchial system of
establishing uniform productivity units was developed to provide
information of increasing specificity from regional crop conditions
on a biomass basis through to evaluating productivity of specific
crops on a defined homogeneous land system basis. This was developed
using data accumulating over several years from the main Spring Wheat
Test Sites.
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I magery (satellite and airborne) and ground-data were acquired from .
test sites in Quebec to evaluate crop identification abilities and
to determine spring viability of alfalfa. Background research on
spectral properties of a wi de range of plants throughout the grow ng
season showed that solar absorption (Fraunhoffer) lines and fluorescence
froma |aser source may assist in characterization of crop conditions.
Potential relationships between active microwave transmission and soil
moi sture content were al so investigated.

THE | SSS CONGRESS: Members of the Canadian Soil Science Society
continue to prepare for the International Soil Science Congress to

be held in Ednonton June 18-27, 1978. There will be another announcenent
published in the ISSS bulletin in March. | hope you all wll nake

your arrangenents to attend.

Soil tours are planned in various regions of southern Canada and one
tour in northern Canada. All tour books are in the |ast stages of
preparation for editing and translation into French only. The final
deci sion on which tours will be conducted nust await an eval uation of
registrations in August.
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STATEMENT ON SOIL SURVEY by 0OR S T 0¥ FRANCE

P. Segalenl/

As a representative of ORSTOM ~ that is French Overseas
Scientific and Technical Authority - my purpose is not to talk about
what is done in France itself, but in various countries most of which
are located between the Tropics, and where ORSTOM soil scientists have
been working, or are presently at work.

The aforesaid authority started to operate immediately after
world war Il in French speaking African countries, as well as in
Madagascar, New Caledonia and various other islands and also Guyana
and the West Indies.

Owing to the political changes developing in the world towards
the end of the fifties, the status of ORSTOM changed after 1960. The
research people of ORSTOM were entitled to work in parts of the tropical
and mediterranean areas outside of the French speaking countries. After
more than thirty years of work in these:parts of the world, I shall try
to sum up, in a few words, what has already been done, what is going to
be achieved in the near future, and what problems will arise.

Starting in 1945, under the leadership of G. Aubert, the pedological
team grew from the initial four to about a hundred, falling back now to
a little more than ninety. The first task was to draw up the inventory
of the soils of many African countries, Reconnaissance survey at scales
varying from 1/200 000 to 1/50 000 was above all performed. Owing to
local requests, some large scale maps were also prepared (at the scales
of 1/20 000 and more).

At least in the beginning, very little was known about tropical
soils. A large number of profiles were examined and discussed. To
obtain the necessary analytical data, laboratories were built in several
African capital cities, as well as in France, near Paris, where the
central laboratories were constructed, to deliver the obligatory physical,
chemical and mineralogical information. At the same time, close connec-
tions were established with the main universities of the country.

In the meanwhile, it was felt necessary to dispose of a soil
classification. After a first draft in 1956 by Aubert and Duchaufour,
several others were prepared by Aubert during the following years.
During the sixties, the efforts of all the pedologists working either
in France or in African countries brought to achievement in 1967, a
complete soil classification which could be used as well in temperate
as in tropical areas.

1/
“ORSTOM, 70-74 Route d'Aulnay, 93140 Bondy, France
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By that time, several generalization soil maps had been drawn
concerning countries like Senegal, Ivory Coast, Cameroon, Tchad,
Congo, Madagascar, at a scale of I/l 000 000. Some of the legends
of these maps were set up with the more ancient classification; the
more recent ones with the modern French classification.

ORSTOM soil scientists were also involved in the first draft
of the soil map of Africa and of the FAO world maps, especially in
Africa and in the Far East (Pacific Islands). These, of course,
were prepared with the help of FAO specialists, using the FAO list of
soil units.

During the late sixties and early seventies, soil surveys
continued in many African countries where ORSTOM teams had been at
work for many years. New soil maps were started or continued in
such countries as:

~ Dahomey (now Republic of Benin) where a complete set of 9
maps covers the whole country at the scale of 1/ 200 000

- Togo: three sheets at the scale of 1/200 000 in the central
part of the country

- Cameroon: three sheets cover the upper Benoue valley

- Congo: three sheets concern the area between Brazzaville
and the sea

- Republic (now Empire) of Central Africa: many sheets concern
the North, West and Central part of the country

- Marocco: the Southwestern part of the country has been surveyed

- Gabon: new sheets have been issued or are under print concern-
ing various parts of the country

- Madagascar and La Reunion: various areas have been surveyed

In the Pacific, a complete survey of the New Hebrides has been
performed. The maps are being published now, one by one. A new
generalization map has been prepared for New Caledonia.

In America, several maps have been published which concern the
coastal area of Guyana. The volcanic parts of Guadalupe and whole
Martinique were surveyed in detail (1/20 000). These large scale maps
are necessary to prepare land use and capability maps.

But, outside the traditional countries of ORSTOM, pedologists
were at work in new areas, such as, Ethiopia, Lebanon, Afghanistan, and
in America in Venezuela and Ecuador. In these countries, instead of
having teams of its own, ORSTOM participates in the surveys with the
local soil teams. Various map: have been achieved in these areas but
are not printed yet.
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So, for the time being, soil survey is still going on in
many countries. It is considered very useful to study soils in
the field to find out where end why they developed as they are.
In such a way, much knowledge has been gathered on the genesis of
the main tropical soils both on those that are frequently encountered
such as ferrallitic soils, and on those that are important but occur
in limited areas {andosecls for example). In some countries, data
necessary to the understanding of soils were so scarce that it was
found necessary to collect them (for instance, geology, geomorphology,
vegetation) along with those of soils (in New Hebrides).

All the information collected on soils has helped to build up
and strengthen the classification, which has taken benefit of works
on soils of both temperate and tropical regions. As surveys proceed
and knowledge on soils grow, some people are of opinion that some
change should be made, and even that a new approach should be found
for classification. It is necessary to take into account not only
the progress on the knowledge, but also on the available techniques.

The results gathered by all these soil surveys have been useful
for the development of the different tropical countries; they helped
to choose the best zones favorable to agriculture and have usually
been followed by much more detailed studies concerning soil manage-
ment, and especially soil conservation.

Furthermore, new problems have arisen with the legends. Indeed,
though one of the aims of the classification is to provide the
surveyors with a good legend, it seems more and more difficult to use
the classification as it stands now for the representation of the
soil units. Soils are related with the landscape in general, and more
closely with the slope. We certainly need to associate soils along
a slope when they are genetically related and even when they are not.
The representation of such related soils sets new problems for which
different solutions are now being tried.

At last, a soil map appears to everyone as a very elaborate
document using a vocabulary of its own, which certainly sets problems
for non initiated technical people. So very often, it appears
necessary to express the results of the survey into a more easily
understandable language. This is one of the aims of the soil resources
map prepared for Upper Volta which is a link between the soil map
itself and the technical people.
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SO L SURVEY |IN THE NETHERLANDS
G J. W Wsterveld

Net herl ands Soil Survey Institute
Wageni ngen - P,0.Box 98

The activities of the Netherlands Soil Survey Institute nust be
seen agai nst the background of geographical and domographical
conditions in this country and of the far reaching changes that
have taken place in society during the |ast 25 years.

The Netherl ands bel ong geographically to the northwestern European
Plain and are located along the North Sea at the estuaries of the
rivers Rhine, Meuse and Schel de. The climte is maritinme with
nmoderate tenperatures, a rainfall of 750 mm which is evenly spread
over the year and a precipitation deficit of 100 - 120 nmin sunmer.

Fifty percent of the country consists of flat and low lying soils

devel oped in alluvial deposits (aquents and aquepts) and in peat.

The renmining part is somewhat nore el evated and slightly undul ating
with sandy {aquods) and loess (udalfs) soils devel oped in sedinentary
deposits and in glacial till. The majority of the soils are hydromor-
phic with groundwatertables within 1.00 - 1.50 m bel ow surface. They
are artificially drained to allow agricultural use.

Popul ation density is high (average 396/km2) particularly in the |ow
lying western part of the country (Amsterdam - The Hague - Rotterdam -
Utrecht}, the so-called West-Holland conurbation, where half of the
popul ation is concentrated on 20% of the total |andsurface.

Agriculture is very intensive and uses 80% of the available |and.
Large amounts of noney are spent on rural reconstruction to create
greater productivity for agricultural workers. The enploynment in
agriculture has declined from17%to 6% of the working popul ation
in the last 25 years

Land is scarce and because of the increase in both popul ation and
prosperity higher denmands are being made on agricultural |and for
urban and industrial use, for roads, recreation and national parks.
Since 1950, 250.000 hectares have been allocated to these purposes,
covering 10% of the total area available for agriculture.

These problens have forced the Government to introduce zoning
regul ati ons enphasi zing concern for the environment in order to
maintain a livable country. Hgh priority is given to environnenta
protection particularly against soil, air and water pollution
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In the fifties the work of the Dutch Soil Survey was mainly directed
towards agriculture, including horticulture and forestry, and only
in a minor way to non-agricultural areas.

Since 1955 a rapid extension of soil survey applications materialized
both in terms of land consolidation and rural reconstruction and in
the widely ranging areas of non-agricultural land use.

Particularly in the urban zones a change in land use is usually
determined by non-pedological factors and many soils have to be used

for purposes for which they have serious limitations. Here, the soil
scientist is asked what can be done with such soils to make them
suitable, how much will have to be invested and what the results will be.

A part of the surveys and related research in our Institute is done for
commissioners, originating from both governmental offices and private
enterprises. Every year 50 -~ 70 projects comprising 50 = 70.000
hectares are carried out, requiring 30% of the manpower in the Institute.

Small scale maps are prepared for nation-wide land use planning purposes
and large scale surveys for a wide range of purposes such as: urban
development, rural reconstruction, forest management, layout of recreation
areas and sport fields, protection of nature, groundwater management,
highway and pipe-line construction, developing sources of sand, gravel
and clay.

Also a regular soil survey of the entire country was started on a map
scale 1:50.000. Up to now about 60% of the country has been mapped.
This survey shall be completed within the next ten years requiring 20%
of the available manpower.

In order to compare the results of different soil survey methods, a
field-study was initiated recently. In the same area different survey
methods are tested on varying map scales:

- a free survey method

- a survey method in which the number and the location of the augerhole
observations are fixed in a grid-, a random- and a stratified random

system

- in these methods the soil-boundaries are delineated both in the field
and by a computer.

For all methods, aspects like purity of the delineated areas and
reliability of soil boundaries are analysed and compared.
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For the need of both regular and commissioned surveys a framework

for soil survey interpretations for agricultural and non-agricultural
land uses has been developed. Estimates of soil suitability and
limitations are based on separate estimates of pertinent and well
defined factors for each kind of land use. Such factors are soil
attributes that may be inferred from profile characteristics, e.g.
drainage status, moisture supply, bearing capacity. Many basic
studies remain to be done to complete this framework.

Physical and hydrological soil characteristics are increasingly used
in mathematical simulation models. These models are being developed
for predicting the moisture distribution as a function of rainfall,
evapotranspiration and groundwater movement. At present special
studies are made to relate soil structure to different aspects of soil
physical behavior.

Aside from this work on soils the Dutch Soil Survey becomes increasingly

involved with other aspects of environment.

In cooperation with the National Geological Service a geomorphological
survey for the entire country on a map scale 1:50.000 has been initiated

and will be completed within 10 = 15 years.

In a nationwide land use plan, prepared by the National Planning Board,

agricultural needs are judged against needs for recreation, urbanisation,

national parks, etc. Our Institute has provided not only the soil data
for this plan and for similar regional ones, but also data on historical
aspects of the landscape as reflected by shape and age of parcellation,
old roads, buildings, etc. All those data are surveyed and presented in

a way that planners can use them.

We are together with other Institutes cooperating in survey projects
in which ecological data are surveyed and interpreted for physical
planning purposes. A centre for ecological survey is currently being

organized in close cooperation with the Netherlands Soil Survey Institute.

As part of an environmental computer information system, a system for
the earth sciences has been set up, including:

- input facilities for all data (boarelogs, profile descriptions and
maps)

- data base management systems: G-EXEC (NERK-UK) and GRASP (U.S.
Geologic Survey)

- a system for automated cartography (Computervision, less elaborate
than for USDA, but with the same soft-ware) obtained and developed
in close cooperation with Soil Conservation Service (SCS)

a limited number of application programs.

We are in the process of producing the first maps in the context of a
regular production procedure.
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Furthermore, preparations are made and sample area surveys are

carried out for a systematic survey based on the visual aspects of
the landscape. The data will be entered in the Computervision system,
and every customer will recieve taylor-made answers on maps, magnetic
tapes or in the form of tables.

In terms of outside activities we are actively engaged in the Working
Groups of Soil Information Systems and Soil Micromorphology of the
IS8S8. Furthermore, Staff members of our Institute are asked as experts
on soil survey in developing countries (e.g. Kenya, Zambia) and
colleagues from abroad participate in training programs at our head-
quarters.

Scientific papers of the Netherlands Soil Survey Institute, which seem
to be of interest for colleagues abroad, are published in international
periodicals or in our own series: “Soil Survey Papers” in the English
language.

In 1976 we published a textbook in the dutch language with profile
descriptions, laboratory data and characteristics on land use and
physiography for 32 major soils in the Netherlands. Each description
is illustrated with a color photograph of a soil profile and an oblique
black and white aerial photograph of the landscape in which such soils
are found. An English version of this book “The Soils of the
Netherlands” is under preparation.

The Institute is also involved in the activities of the International

Soil 