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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
con ference  f o r  par t i c ipants  to discuss committee  is&es:’ Each’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 xross sect ion of
professional  and agency interests  as well 88 representatives of  foreign countries . This and
the fact that the comittees  did very well identifying an+ evaluating issues that  are impor-
tant to the NCSS stimulated lively discussions. Overal l , the results  were very satisfactory.

The complexity and importance of thP issues to be resolved by three of the committees are such
that additional time is required for further ab~sessment  and development of  recommendations.
The fo l lowing connnittees  “ill remain active until the next  conference in 1981:

- Surface Horizon Charscterist~ics  under Diffetient C o n d i t i o n s
Chairman - Dr. W. E.‘Lsrs.on,.  SEA

- Water Supplying Capacity of  Soi ls  for  Dif ferent Plants
Chairman - Dr. R. B. Grossman, SCS

- Confidence Limits  for  Soi l  Survey Information
Cochairman - Dr. L. P. Wilding, Texas AhM University

Dr.  F.  P.  Mil ler ,  University of  Marylatvi

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 object ives of  the NCSS (Conrmittee  l/l) 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 soi l  surveys “a8 evaluated and it  “as  determined
that for some purposes they can be used effectively. T h e  e s s e n t i a l  f a c t o r  i n  t h e  us!e of soil
f a m i l y  clase is  the abi l i ty  to  transfer  information. It is believed that p h a s e s  o f  f a m i l i e s
can be correlated and interpreted for  meaningful  uses i f  the interpretations are readily
dist inguishable  from phases of  soi l  series  information. This  is  yet  to  be tested. SOILS-5
and SOILS-6 can be adapted to this use. I f  series  and family level  data can be identi f ied,
processed, and used without losing their  dist inct ion, 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. I f  i t  i s  f e a s i b l e , the National Soils Handbook will
be revised as needed.

The work of the connnittee  on soil-water reiations (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  distr ibution 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
supper t , the members of the committees, and al l  the partic ipants are greatly appreciated.
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NATIONAL TECHNICAL WORK PLANNING CONFERENCE
OF THE NATIONAL COOPEAATIVE  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 i t  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 ef f ic ient  at  supplying better  data faster- -because it  is  truly a
coopera t ive  e f f o r t . 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
v i ta l  c ont r ibut i on  t o  spec i f i c  surveys  o r  spec i f i c  ques t i ons .

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

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 I know that we will never be able to close the cover , put the soil survey program on a
s h e l f , and say, “Now that  j ob ’ 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 k n o w l e d g e .
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 c h a n g e s .

0
The cost  of  energy is  going out  of  s ight .  Various forms of  reduced tillage,  what we cal l
“ c onserva t i on  t i l l age ” , can cut the fanner’s tractor fuel cost8 by more than 50 percent.
It is now being used on more than 40 million acres of cropland--to save energy and to save
s o i l , which it does even better. But  c onserva t i on  tillage is not a perfected art.

We need more information about tillage  and its environmental effects. We need more knowledge
of  i ts  adaptabi l i ty  to  various soi ls ,  especial ly  to  the poorly drained soi ls  that  warm up
slowly in spring. I f  we study the mechanics  of  conservation tillage in relation to soil
proper t i es , 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 level ing of f ,  and we are coming to  real ize  the
economic and environmental  ef fects  or  l imitations of  using high rates  of  fert i l izer  on un-
s u i t a b l e  s o i l s .

*.

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  fert i l izer , 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.

0 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

!,, -9-



Under  RCA, SCS and other USDA agencies are appraising the Nation’s soil, water, and related
resources;  developing an overal l  program to  guide conservation ef forts ;  and evaluating current
s t ra teg ies .

Soil surveys are a key to  the nationwide appraisal ,  in  deciding:

- -Quality and quantity of  resources;

- -Capabil i ty  and l imitation of  resources;

--Changes in resource status and condition because of past use or farming techniques; and

--Costs  and benefits  of  alternative practices.

S o i l survey facts will be a must in several other USDA emphases:

The identiiication  and preservation of important farmland will get special
a t t e n t i o n  f r o m  goverruxent at  al l  levels .

Clean water will continue to be a major concern. Land users will have reliable
l”fornlati&  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 wil l  require  detai led soi ls  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 ‘shi fts  wil l  continue to  tax our abi l i ty  to  stay one jump ahead--and one
jump  al>ea>There 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  tow”s are
iacing 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  t rans i t i on , i t s  cos t s  and  e f f e c t s . We will need to work with them on the
best  uses of  soi l  surveys in many places.

Developing nations are experiencing s imilar  problems with urbanization,  agriculture,
and the environment. Many of them not only recognize the value of soil sor’~e~S, but
also have soi l  survey programs based on scienti f ic  principles  developed bY the
National Cooperative Soil Survey. zany of  their  key staf f  people  have bee”  trained
at American universit ies . Through the State Department’s Agency for I”ter”atio”al
Development, SCS and experiment station staffs and others have helped ma”Y countries
improve their programs. we are l ikely to  do eve”  more of  this  “consult ing”  work i”
the future.

Undeniably, the demand for  soi l  surveys is  greater  than ever,  and it  wil l  Continue
to grow, We need consistent  basic  soi ls  data on rural  land and o” land “ear urban
ce”ters...o”  prime farmland end on not-so-good farmla”d...o” public and on Private
land.  We must  be ready with rel iable  soi ls  information to  meet  the future demands
we can foresee and those we cannot predict.

0

0

- 10 -



At the fame t ime, the National Cooperative Soil Survey--just .ss every other program--
must face the challenge of inflation, perhaps the most important problem in this

0

country. President Carter has proposed voluntary price and pay standards for private
companies. He is setting an example within the Federal government,  by:

--enforcing strict spending limits and a moratorium on new income tax cuts;

- - l imit ing Federal  pay increases and l imit ing job replacements;

- -curbing cost ly  new regulations;  and

--promoting more competit ion 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 vi11 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~locel governments to  bear a larger part of the cost. We do recognize that they are
f e e l i n g  t h e  i n f l a t i o n  p i n c h ,  t o o .

Al l  o f  us  wil l  need to  take individual  responsibi l i ty  in the f ight  against  inf lat ion--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 m o n e y . For example, we have m a d e
remarkable gains in publishing soil surveys--from fewer than 50 a year to more than 100. At
the same time we have triwned the costs for printing and binding from almost $28,000 per
survey ( in today ’s  dol lars)  to  $16,000. Computers, word processors, and better scheduling
have been mainly responsible. I would add that these savings have not been made at the expense
of  qual ity .  The soi l  surveys have actual ly  improved. Any idea thanncreases  e f f ic iency and
productivi,ty  can help us make do with a tighter budget.

0

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 soi l  surveys in crit ical  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  soi l  sc ientists  in al l  o f  the agencies  and institutions
represented here can meet all of these c h a n g e s . I’m convinced you will find the 1980’s  an
jnterpsting-:even  excit ing--t ime to  work.

We will wed to  help each other improve our professional  abi l i ty .

_-

IZe  will need to freely e x c h a n g e  i deas  among  so i l  s c i en t i s t s ,  s o i l  c onserva t i on i s t s .  agronomists,
geolclgists,  b i o l o g i s t s , and col leagues in other sc iences.

IG 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  soi ls  data,  you also  wil l  need to  look for  new and clearer  ways of  describing those inter-
pretations and the value of their use.

‘.
we must be sure to  maintain the highest  standards of  professional  ethics  and responsibi l i ty .
In writing a manuscript for a soil survey, for example, professionalism means that YOU  do not
let  i t  leave your hands unti l  you are certain of  every fact ,  e v e r y  s t a t e m e n t .  Y o u  C a n ’ t  r e l y
o n  someone  up the line or in “that other agency” to  catch your error.

Every cooperating Federal ,  State,  or  local  sgency...every  experiment atation...every  Col lege. . .
every soi l  sc ientist  plays an integral  part  in the National  Cooperative Soi l  Survey.

0
W E depend on each other to help the soil survey continue to guide present and future gener-
ations in protect ing and using natural  resources.
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Soil Survey in Canada

John H. Day
Canada Department of Agriculture

Ottawa, Ontario

.-

l _

I wish first to thank you for the invitation to participate in this
work planning conference. My colleague, Dr. Wayne Pettapiece, and I are
very pleased to be here. Dr. Pettapiece is Senior Pedologist and
correlator for the Alberta Soil Survey. We also bring greetings from
our director Dr. J.S. Clark and our other colleagues many of whom are
known to you.

Since your last meeting in 1977, at which Dr. John Shields reported,
most soil surveyors and many soil scientists in Canada devoted much of
their time to the final preparations for the International Soil Science
Congress in Edmonton. From this point in time I believe most of us are
happy to have done it and happy to go on to other things at a somewhat
slower pace.

Soil Survey

Soil inventories continue in all provinces. In some, we are just
now completing 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 most part
unsurveyed as are large portions of the Yukon and Northwest Territories.

The southern areas where agriculture and urban concentrations are
located are completely covered by medium intensity surveys. We are
conducting detailed surveys in urbanizing areas. Unfortunately we still
have a backlcg of unpublished reports and maps that difficult to banish.
We instituted procedures to more quickly release provisional naps and
legends to knowledgeable users during the course of the survey and upon
completion of the field work.

As Dr. Marlin Cline wrote in the bicentennial paper of the Soil
Science Society of America (Vol. 41, p. 253) "We have been compelled to
acknowledge that soil taxa and mapping units identified by the same name
are two distinctly different things". To define our terms and mapping
practices we will in the next year publish a "Soil Mapping System" for
trial and evaluation.

Soil Information system

Soil map data is stored in the cartographic data subsystem. The
subsystem is developed to the point that we can remove 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 developed, the
soil descriptions and soil analytical data files the best developed.
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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 evaluatiox
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
It will address the problems of inherent soil variability within
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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 yield modelling  for wheat, barley, corn and alfalfa hay.

- 14 -



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, I would like to thank you on behalf  of  my Director, Tony Smythe, for the invitation
asking him to attend this working group. I have been nominated to attend in his place and very
much appreciate the opportunity of meeting fellow workers and being present during their delib-
e ra t i ons .

Secondly, I regret that I 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 El 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  speci f ical ly  at  the request  of  governments of  developing countries ;  i t  general ly
takes the form of  bi lateral  aid projects  designed speci f ical ly  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 special ists .

Almost  al l  projects  require the f ie lding of  a  mult idiscipl inary team of  which the pedologist  is
generally a basic member. The soil input may be in the form of special studies, such 8s single-
attribute maps, or  general-purpose base surveys at  third to  f i f th 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  ~‘888, 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 l a n d  m a n a g e -
ment units. The areas where the implic i t  relat ionships between soi l ,  l i thology,  landform  and
vegetation seem most  obscure are in geological ly  o ld,  pereplsined landscapes such as in conti-
nental  Africa;  the relat ionships are c learest  in geological ly  youthful ,  topographical ly  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 vest 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
def ining area8 suitable for extensive resettlement of peoples from overcrowded Java, in two
regions of  Tanzania for  national  a8ses8ments  of land use potential and planning, and in El
Salvador for river catchment management planning and implementation. I t  i s  th i s  l as t  pro j e c t

0

that I 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  v o l c a n i c  b e l t  a n d  c o n s i s t s  e s s e n t i a l l y  o f
Pliocene and younger basaltic/andesitic  volcano Systems. 1t is Subtropical with a markfd  wet
Seas””  - dry Season Sequence strongly af fect ing agricultural  act ivit ies . At 210,000 Km , it
is the Smallest american country, ye t with a population in 1978 estimated St close to 5 million
is “ne of  the most  densely peopled. The Study SreS, only 70,000 Km*, comprises the cetchment
the Acelhuate River  and includes the metropol itan SreS of the capital city San Salvador. The *
population of this catchment is close to one million and is the moSt  densely populated CStchmeot
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,  chief ly
maize and beans. These Sre traditionally grown by methods which take no cognizance Of
the need to  c”nserve  soi l . Clean cultivation on the widespread steep slopes, which
reach 35” and more,  is  characterist ic . The consequences of this under the typically
heavy rain Storms are physical  Soi l  loss ,  reduced soi l  fert i l i ty  and greatly  increased
sedimentation in the river net. One major dam used for hydro-electric power for example,
has i ts  est imated l i fe  reduced by one half  SS 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
o thers . This has drastically increased river erosion to the point where airport runways,
urban Irousing  developments, new roads, Sewage outfal ls ,  for  example,  are  being act ively
t h r e a t e n e d . Affect ing this  issue considerably is  the presence of  young,  very weakly
consol idated erodible ,  pumicit ic  ash deposits  beneath the c ity  reaching depths of  100 III
“r more, but thinning out northwards where basaltic clays are dominant. These two
e x t r e m e s  of pedologic  materials  Sre expected t”  handle and react  very di f ferently
both to nStura1 erosion and to  erosion control  meSSures.

3. The rapidly increasing urban land, squatter  colonies  along barancas,  SoneS  of industry
and manufacturing (El Salvador is the m”St intensively  industrial ized central  american
country) ,  the lack of  a  unif ied sewage treatment system, the ineffect iveness Of  laws
control l ing pol lut ion the 6-month  dry season, all lead to wster supply and pol lution
problems which thre’aten  public health, future urban growth, and irrigation and fishing
development downstream.

To firstly examine problems Snd 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 fol lowing Special ists :  pedologistjgeomorphologist,
agronomist /agricultural  engineer,  planner/extensionist,  economist ,  hydrologist ,
biochemical  engineer , sociologist  and land tenure special ist . 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
s p e c i a l i s t .

1 .  The agronomist /agricultural  engineer requires  the distr ibution of  main soi l  types to
faci l i tate  correlation between soi l  and crops,  present and potential ,  and to  enable
appropriate conservation treatments to be designed.

2.  The hydrologist  needs to  know the soi ls  most  susceptible  to  r iver  erosion.

3. The whole team needs to know the soil pattern in order to produce land capability mSPS
and to design “ptimsl  ways of allowing orderly and planned rural and urban development.

.

-.

.’
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Ideal ly  a”  order two or  s imi-detai led soi l  survey would be desirable . However, t h e r e  a r e  t i m e
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

0

majority of these by use of sample strips, namely the lend system method.

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

The preferred taxonomic system in El Salvador is the USDA Soil Taxonomy. This should work
well in general but, based on previous experience,  I  antic ipate a few problems. As  i l lus t ra -
t i ons , 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 wil l  be  di f f icult  to  al locate  to  Inceptisols  or  Entisols  in
some instances without detailed laboratory analyses which may not be possible. Furthermore,
the presence of  al lophane-rich soi l  is  know” to  produce di f f icult ies  in mechanical  analysis
due to pseudo aggregation on drying: this results in false clay values and wrong assessments
of  exchange act ivity  and base retention.

Identi f ication of  the argi l l ic  horizon may also prove di f f icult  in the c lay-rich basalt ic
s o i l s , even with resort  to  thin sect ions and mineralogical  analysis .

However, these are al l  “ i fs”  and “buts” and hopeful ly  taxonomic c lassi f icat ion wil l  not  be
so troublesome. I console myself with the fact that in the end it is not the name that counts
but the actual  descriptions.

On the whole I like the USDA Soil Taxonomy and realize that it is still subject to modifica-
tions and improvement. I 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

0

that acknowledged deficiencies can be overcome: I 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 @“me  of the committee meetings
I attended. With respect  to  the uti l i ty  of  the Soi l  Family c lass,  this  is  something which I
shall  have to  consider careful ly  on my current project . It would seem however, that as a
mapping unit  i t ’ s  advantages exe few and that savings in time might be o~ffset by the need to
establ ish and characterise  suff ic iently  wel l  the component series .

With reepect’to  mapping unit variability, I can mention two ways in which the team has
attempted to assess or quantify this in previous surveys. I”  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  fair ly  uniform in ecological  characterist ics) . Using a transparent dot grid
overlay randomly set on stereopairs the number of dots on different facets were counted
and, using the already establ ished facet /soi l  relat ionship,  some semi-quantitat ive 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 soi l  survey and one
in which the soi l  pattern of  land system’s  is  enalysed by pre-designed,  statist ical ly
se l e c ted  t raverses . This method has been evolved by David Lang of LRDC and I believe
is currently in use in a project in Tanzania. I 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 s ignif icant.
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F i n a l l y ,  I sat in on one committee session in which the future staf f ing of  the USCS w a s
being considered and when some  worries were being implicitly expressed regarding the long-
term needs for  soi l  special ists . This made me smile in view of the great amount of soil
w o r k  s t i l l  r e m a i n i n g  o v e r s e a s  - and so I 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. I have a feeling
that if you don’t you will find that you will lose control over the development of your
model.

.
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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 l/100.000  to  l /500.000.

In Venezuela only the southern part of the country, known as “Territorio  Federal de Amazonas”,
is under survey. This is a most  di f f icult  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. T h e  f i r s t  concerns  the  so i l  c l a ss i f i -
cation,  and the second the soi l  survey itsel f .

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 di f f icult ies  were encountered when the question erase  to give names to some  high andean
s o i l s . Most  of  the r idges are covered by recent volcanic  ash,  mostly endesit ic  or  dacit ic
nutrbrial, which weathers to allophane; the younger soils are endepts of various types. Older
ones !li) longer contain amorphous material  but  latt ice  c lay minerals . They show conspicuous
mollic  epipedons and the soils did not seem to fit with the definitions of the Soil Taxonomy.
Tiic:  man  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.
and exchangeable sodium is 0,l me’1100  g.

But pH is about 5
In the Soil Taxonomy these soils are accounted for

a s  tropaquu1ts.

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, Landsat imagery has proved very useful. A comparison has been made between a
classic  soi l  survey and the information carried by di f ferent coloured v i ews . The following
methodology has been proposed and tried by G. SIEFFERMANN  who worked several years in this
*rea.

First of all a check area has been chosen on a diazo print  enlarged at  the scale  of  l /100.000.
This  area carries  f ive or  s ix  di f ferent soi l  units  ,identified  a t  s u b g r o u p  l e v e l .  T h e  t o t a l
surface is about a hundred square kilometers, is  easi ly  accessible ,  and represents  also  the
vegetation pattern of the surrounding area.
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The check zone is spotted on the diaso eheet and e grid mep gives its coordinetea.  These
limits are given to e computer through e punch card.

Each radiometric channel has been studied separately end thoee that give the beet information
ere retained: channels 5 and 7. The histograms  given by eeeh channel are cut out into 8 or
uni te . The computer outputs  ere compared with the ground truth with e treeing et the eeme
scale of about 1125.000.

e
Different combinationa of chennele ten be made  end the compsrieon  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 weter rivers.

- wet f o r e s t s

- dry f o r e s t s

- t r e e  BeVennea

- o p e n  e*“*nnee

- ewempe,

end eo on.

T h i s  t y p e  o f  anelyeie lerdr eeeentielly  to the delimitetion  of phyeiogrephic unitr.  B u t  ee
moat of them ere cloeely  releted with Texonomic  unite, they em be wry helpful to define
soil  boundaries.

Moreover, the diazo printm  at the l eel. of l/l.OOO.OOO c.n ba ured to prrp.r. high quelity
topographic documente.

0
T h e  conclusion of thie study rllowr  to rmmmmnd  tha following rtepe during e emrll ecrle
soi l  survey.

1. Choore  on the diero print 4 to 6 of about . hundred .qurrr kilolpetere  .r..e of .r.y
~CCBII,  thet eeem  to b e  q u i t e  roprrwntatiw  ot tha total  aonr  undrr study,

2. work out with the help of thr computrr  throqh vrrioue  combinrtione  l first drrft.

3. Then  check  in the field the vrlidity ot thr limite end trko  notice ot the necermry
amendmente.

4. Work out with the help of thr cmputar l nru document of tb whole ara under  rtudy,
tak ing  in to  eccount thr rmendmmt#,

5. A new field check  ie nrcwarry  brtorr tb final drrtt.

S o ,  the roil  survey  of than*  two countrira  bree rrierd  quit. ditterent  problema. The tht
concerned the Soil Texonomy  itwlt that  could tortunrtaly  be molwd  with thr hrlp of Dr. GUY
SMITH. The reoond  concerned e mrthodology  tor thr aurwy itrali. A proposition  ww mrdr
using  landret imrgery.

-.

.’

Lart yrrr, l helicopter VII trird, It iu prrtty costly but enablea  to land in my open area.
Hervily  toreetrd  eonen bra et111  rccrnriblr  with d i t t i o u l t y .

Erch imepe 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 cotnnon
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 cormion  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 conmiitment  to public participation, as this
conference demonstratz.

I am aware of some interesting public participation activities in soil
survey in Illinois, tlew York. and Louisiana. I'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 partlci-
pate and cornnent. 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 Ida 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 (SCSI.  for making these decisions  of broad scope
(such as substantial change in total program outlays):

. SCS is directed to actively solicit public connient.

. 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 imecting  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
agenci'es,  State and local governments. businesses. organizations, and
individual imnnbers  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
I mention these directives to show the emphasis that the Fedct-dl
Government places on public participation. Public participation is
part of the way that government does business these days.

Civcn 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 Imuch  ought we to have? After we do what is required, should
WC do Imore?

Third, how Imuch  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 I say "dttelllpt"  advisedly,
lwcduse for each of these questions there is no single, hdrd Ed fasl
dl,SWC,‘. Thcrc  iibdy  be d range of answers, dcprnding  on lhc situation.
1:11t  i5 there arrothur  question lurking in your mind thal we should address
first? Are you asking yourself the question - Why bother with public
participation? "Why bother" Jo a legitimate question. And there are
several dnswers:

With public participation we have every reason to expect that a better
decision  will result, partly because tht! 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
knowledge  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 illlprove
decisionmaking.

Second, in answer to the "why bother" question, we know there  is much skepticism
about government these days. Proposition 13 is a watchword. ilore 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 governlnent  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. WC are their
trustees in this regard: And we have the responsibility for making
operational~decisions. But in the nutter 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 I offer some answers to these
questions, you lmight  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
mint1 .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
~Iccisio~~ltlaking.  Let's look at a relevant situation: Updating a long-range
p Id,, . As I understand it, in each State there is to be a long-range plan
for completing the soil survey. Lath  year representatives of the cboper-
sting 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:

Kecognize  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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lliscuss potential users in fields such as health, environmental
quality, agriculture, land management, real estate, forestry,
building, banking, appraisal, planning,

Adjust the implementation schedule, if necessary.

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

Ilere are three guidelines, announced by USDA, that help to answer the
"how Imuch" 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 collnlent
on the cmajor issues. To have Imeaningful participation in updating the
long-range plan, the representatives ask themselves two questions: (1) What
do we want to ask the public to collraent  on? (2) When, during the process. do
we want to hear collrtlents  from the public? After these questions are
answered,  the agency representatives decide how to do this. There are
several ways. I'or example:

- Go to the people and ask them sollIe questfons, or
- Ask theu to come to you, then ask the111 some questions, or
- Send a letter with a card to Imail back the answer, or
- Phone theIll.

In the case of updating the long range plan, a workshop might be a
practical method to use. Dut whatever way is chosen, the people must
understand what they are being asked. why their views are wanted, and 0
what will be done with their answers. This is necessary to meet the
requircmcnts  that participation be open and meaningful.

In the case of updating the long-range plan, it might work somothi ng
like this: The represcrltdtivcs  of the soil survey cooperdting  agencies
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
Imeet to consider the collullents, then Imake decisions, including adjustments
to the long-range plan. It is likely that some sug!lcstions  made by
participants could not be accoilatlodated  until the following year, and
some suggestions not accolluilodated 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 Inlost of the answers to our

0

first question: "How lmuch  nlust  we have? What are we required to do?"
In a phrase, the answer is enough to help nlake sound decisions.

The next question is "ttow much ought we,to have?" or "Hoti  nluch  do we
do in addition to the amount we must have?" I would suggest that the
answer to Question 2 is the same as the answer to Question 1: . . . enough
to help make sound decisions. In other words, we don't have a minimuln
standard and then optional incrnments, each of which presumably produces
incrcnlentally  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.

WC have been talking about agency representatives planning to provide
opportunities for the public to participate--when people can umlertake
activities to influence the behavior of those empowered to Itlake decisions.
UuL what about the public? How do people feel about activity that we call
public participation? Put yourself in their shoes for a ilioilient. If you
are invited to participate in some decisionmaking,  your firsts reaction
I;lay be: “1’111  thankful that as a citizen I am not required to participate,
that I have the freedom to do so or not to do so--just as I have the ri,ght
to vote or not vote." You may feel that you need more information before
you will decide to participate.

Still standing in their shots, recall that, as an interested citizen, you
would want to know about the opportunity,to  participate and about the issues
that arye 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 itlust  feel that the propdsal will
somhow  affect you. Thirdly, as this citizen, you nlust  feel that by partici-
pating you can affect the decision to be Inlade. Fourth, that by affecting the
decision, this will soiilehow  result in a better outcollIe  for you. Finally, as
this interested citizen, you must feel that you have the finances, time,
irltcllectual  and psychological resources that it takes for participatiorl. so
aCtr:r  progressing mentally through these steps, you, as the interested citizen,
arc likely to participate, unless at the last minute  something  else 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?
WC 1eat.11  that:

1. The infomation  callipaign  related to public participation is
_v_e_ry 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 must
choose to spend tiilie,  money. and brains on participating,
rather than on sonlething  else--such as Monday nite football.
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4. If the citizen is asked too many times
a task too complex, or no task at all,
out" or discouraged and become unresponsrve.

to participate, or is given
the citizen  may get "worn

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:

_- 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
backqround  about the decision, issues, and process so they can thoughtfully
provide meaningful comments.

tlow you tell them is as important as what you tell them. Here, the
mormation Officer can help immenselrput 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 comnon sense,
feel assured that if you Imake 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 acre6 to be mapped. Current
:~nnunl  mapping production is about 55 million acres. At this rate it would
t:lke nhout  16 years to complete the remaining acreage. Delaware, Maryland,
Rhode  Island, Hawaii, and the Caribbean Area are already completed. Other State8
range from about 35% to nearly 100% completed. At the current rate of production,
sofl!? States will require 25 to 30 years to complete the onceover soil  mapping.

0

Without management tlue 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
1,) ccmlplete  their  plan a8 s c h e d u l e d .

l’l!~,  pIan will  br hastad  on the c u r r e n t  f u n d i n g  levrl and  availnhlr  soil scirntists,
hot11  SCS and non-SCS. Adjuetmentn  will be made to the plan as conditions changr.
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 NATlONAL COOPERATIVE SOIL SURVEY

San Antonio, Texas
January 29 - F e b r u a r y  2 ,  1 9 7 9

SOIL POTENTIAL

by

Donald E. McCormnck
Washington, U.C.

So i l  potent ia ls  are  rat ings  o f  so i l  quo l i ty  wi th  the  appl i cat ion  o f
modern technology  t o  overcomf  s o i l  limitations. Their purpose is to
help  achieve sound decisions about the use end management of land.
‘They we considerably more versatile and more useful than ratings of
soil limitations, and  avo id  8omc of  the problems that ‘us~ra  haw with
s o i l  linlitntiona, c.S., If o sol1 has ~~were l i m i t a t i o n s  Cor u g i v e n
lund “Be, then it  shouldn’t  be wx?d for that p u t - p o w . This i s  not
true o f  CO”r*E, and wea never intended, but is a misinterpretation
that iti much too  co~unon.

WV a p p r e c i a t e  c o m m e n t s  by.Wil Westervcld  indicat ing  uw of soil
potentiule  in the Netherlands. W e  ‘t~ope that the  concept  c.sn bc tested
in other  nat ions  oad by our coopcruting  agencies  in the U.S. We would
lihc for you to hcep u s  i n f o r m e d  o f  y o u r  we of soil potenticila  and
srwd us cop ies  o f  the  assumpt ions ,  definitions,‘criterio,  and r a t i n g
cluclaes that you develop.

The rating of  soil  potential  is  achieved using the following
expression:

SPI = I’ - CM - CL, whet-c

P  - pcrlormnnce  standard

C M  - corrective mcaeuroe

Each  t e r m  i s  defined  in the Nutionnl  S o i l s  Howlbook, SccLion  4 0 4 ,  and
w e  woo’t go into that detail  here. We would l ike to 8ec mow cfforta
like the Canfield  (Ohio )  Subdiv is ion  Hegulntions  where corrcctivc
mensurc~  were d iscussed  intens ive ly  loca l ly ,  and  adopted  in  ord inances .
To  hove  one set of  specif ications for design of  homes and streets that
a p p l i e s  t o  311 oreoti (011 s o i l s )  o f  a  m u n i c i p a l i t y  ( o r  c o u n t y )  i s
r i d i c u l o u s , owl espec ia l ly  where  deta i led  so i l  nurvrys ore ovnilnblc.
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D e v e l o p i n g  rotinga  of soil  potential  requires that  soils  bc placed
into on urrny based on SPI, a n d  t h a t  class l imi ts  bc  w.t l o c a l l y .
T h e y  a r c  intended  t o  c o v e r  o n l y  t h e  l o c a l  univrrsc  of aoila. Local
detu on munsure[l and t h e i r  coet# a n d  o n  t h e  severity  o f  c o n t i n u i n g
Ijmitntiontl  arc uacd. T o  make  t h i e  w o r k  the way it  ehould,  the ooil
Bcienti.Ls  m u s t  r e c o g n i z e  t h a t  t h e y  have a big limitn.tion. That
linlication  is Lhe  grand delueion that they are the once w h o  k n o w
about  s o i l s . Thot~ s i m p l y  isn’t t r u e . The people who know by fur tin:
mwt about  Noiltl arc t h o s e  w h o  uw t h e m - - f o r m e r ,  t h o  cwginrtsr,  the
crlllLr*ctor,  “tc. Llur j o b  i s  t o  orgwizc  whaL t h e y  knuw  80 tlwl  iL
wny bc p~‘opcrly  n p p l i c d  t o  n e w  prublcms  a n d  utw ureas.

‘1‘1~: purpow of thcae projects  wn~~ t o  test the proccdurf  outlined  i n
NSll Scclion  4 0 4 ,  und t o  p r o v i d e  t r a i n i n g  i n  this procedure. WC lx! I icw
Lhot :Iddit.ionnl  p i l o t  e x e r c i s e s  s h o u l d  bc c o n d u c t - c d  L O  oswuro  Lhot
SL;ILIJ  stllfltl  nro p r o p e r l y  tyeincd i n  the proccdur~*s, w* sugllcst  tlloL
tllh* ‘XC ur;sisL w i t h  uno p r o j e c t  i n  eucll Stutl’.

WhcLhcr or noL t o  publish  s o i l  potcntinls  iu soi,l  RUL‘V~‘~H ~IIH bcrn
lcit up LO the stntcs. lf t h e  Stilte  fwls that publicntiun  w o u l d
help ochicve  f u l l  ueu o f  the eoil  s u r v e y , Lhrn W C  w i l l  pub1 iall them.
‘Uwrc ilrc no plans to require c o o r d i n a t i o n  o f  t h e  rating8  ut a n y
lcvcl  3bOVL’ the survey  *r(?a. ‘To do  HO w o u l d  negate  one of LIK mnjor
writ* uf t h e  syatcm.

-.

.-
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NATIONAL TECHNICAL WORK PLANNING CONFERENCE
OF THE NATIONAL COOPERATIVE SOIL SURVEY

January 29 - February 2, 1979

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 time
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 unaninmusly accepted at our 1976 conference. The second First was
that we held our meeting in the sunmer (July 17-22, 1978) on the calllpus
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 tbbacco 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 ca~t~pus 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 cotlwllittee work was done
by mail and a draft of all conmittee 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 conrllittee. 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 pt-o-
ject are to prepare and publish a soils map for the Northeast with an
accotilpanying  bulletin. The map and bulletin conmlittees  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 II~J be at a scale of about 1:2,500,000 with associations of (It-cat
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 Confrrence.  In retrospect
this was too large a number of committees and may bc part of the reason
only 3 of the 12 made significant contributions. I do not intend to SUIII-
marize the results of all of these committees, but I just want to mention
a few things about some of the cotllmittee work.

The Legal Aspects of the Use and Interpretations of Soil Survey COIII-
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 Conwrit-
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 mot-e than one committee.
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The need for a standard method and its immediate use to determine soil
mapping unit conlposition  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 conlments on the experilnent  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 lllaterial. Studies in
Pennsylvania on soil alorphological  changes due to waste water
irrigation indicate that also in finer textured soils there is
a significant channeling of water through the soil.

2. Soil temperatures are being Imeasured 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 fanlilies as well as the possible relationships
of spodosols to the frigid temperature regime.

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

4. 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.

5. Everyone seenls to he doing sludge application work. I hope
someone is going to pull all this infornlation  together sollleday.

6. 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 90-952 complctr.

7. 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 null+
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 front small projects
within 3 months.

8. Dick Arnold gave a very interesting presentation on quantify-
ing the accuracy and precision of our soil Illapping  as well as
its variability. If you are interested, the paper is given
in the proceedings of the NE Conference.
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NATIONAL TECHNICAL WORK PLANNING CONFERENCE
OF THE NATIONAL COOPERATIVE SOIL SURVEY

January 29 - February 2, 1919

Southcro  S o i l  Research  Committcr

Report  o f  Ll\c L a n d  Crnnt  Collc~e  Kcpwscnt:titjvc

o f  the

Fcnt~on  Gray,  Chnirpersun



H.  II. Bai ley,  Prcrfessor  of Soil, SC~CIICC  f rom the u. of Ken~uc-kjf,  COIU~IIC,~

011 tllc. colltr.tbuLions  tile 12 solll:llorn  PlzilLCB  arc  rll:lking f o r  Sol1 Survey:;.
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NATIONAL TEClINICAL  WORK PLANNING CONFERENCE
OF Tllli  NATIONAL COC)PERATIVl<  SOlI. SURVEY
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Wee~ern ueSionn1 Soil Survey Work Planning Conference ~eporL
bY

L. A. Daugherty
New Mexico Stute Univernity

‘The Western HcSIonal  Work I’lnnnioS Conferonco  met the week of February
13-17,  1 9 7 8  in Sao  DlcRo, Celifornio. More  then 70 soil sclentlnt  wore in
:ItL-w~dunco  roprcsrlititq:  the Soil Consurvntion  Service,  Yorctlt  S e r v i c e .
Iiurrnu  o f  Lend MunaScmont,  Rureuu  oZ Indian A f f a i r s ,  Burouu  o f  Reclometion.
II. S. ~~coloSlcn1 Survey ,  ARriculturel,  Rwearch Service ,  Kxperjment S t a t i o n s .
r i n d  LhO Soil surwy of L’nneda.

T h e  inltl~ul ~csslon includ,*d  telke on the following topics: “Organization
wll survcYH  to ma-L Loday’n  needn”; “Hole of  the Universitlrs in the loll
wrvcy proymm”; “Kol~c  of ‘I’cchntcnl  Srrvlrr  C a n t o r .  S C S ,  I n  the eoll ourvey
proyrnm”. OLhcr dlscusulone  throughout the course of the conference included:
n punr~l  ou rewnrch ncttvities  Ln t h e  woatern atetea: * pnnel on remote
rr~nslllg; D pswJ o n  dcelRn of  ~011  surveys  t o  m e e t  objectlvca; agency rqorte;
and ii field  tr lp  Lo l ook  ot n Lrfintlect oC the soils o f  San  Diego C o u n t y .

Mwt o f  tlw confercnco W~H  on prewntation  e n d  discussion  o f  six coumittw
rcportsl. Most  o f  thr committee  work welt done prior to the confrrcncc. 1(ach
wrtfcipetit  In the collSerence  had the opportunl ty  to  enter Into diecweion  on
wch report. ‘Chc  followinS suct ion  dce3 .e  with the eix commltLnc reports.

Commlttcc  1 coneidered  no11  e u r v e y  ope.rotiona. They explored uoys  to
rrvluu and modcrnlrr  trchnlcel  guides end suggaetcd that the TSC develop u
form tci ditapley  sInglo  mapping unit intcrprctotione  from the date bnnk.
They ewlueLed  Ltw effoctfvcnctw  of vnrious  training  methods  used  with  now soil
acicnt.~ata. The committee coneidcred end evaluetod odventogen Rained by
wbiltty progrsms  between  etotes  in contrast to mobility wlthin  R state In
prepnring  e ~011 wicntlet f o r  udditlonel  rceponeibflltlr~.

c:rxumltLw  2 dual t WI t h  *oil survey publ~lruLlo~~s. ‘Thry cxpl or~4 wllct  I,<*‘1
wll~llll’c illtcrpr~!L~~tIons should hc mad<- at a t(lxil level or 1,~: trl’:\Lcd  jn LIw,
&wrrLpLlve  mstrrlnl  of a  gcnerrtl tioil~ mop. ‘Chc committer  recomwndcd  t II:IL
walls-wildlife  intcrprctations  should b e  devclopcd  f o r  broad  lnndscupc  unltn.
The Netionnl Committee gave a charge  to this regional committee  to develop
a  so i l  Formetlon  s e c t i o n  f o r  e selected  MLRA. Th. ragionol  committee doen not
c o n s i d e r  e coil formution  section by MLRA to be suitable for wwtero etntcn.
The devrlopmenL of R no I,1 formntlon  nnctlon  b y  s o i l - l a n d n c u p r  wlntlonahip:a
nhould be an option. Cunnrd  no.11 Forwit Ion actions  art. not nppropr  late.
‘The commlttw cva lull1 c d  curt-wt  mep compllutlon  proccdurrt;  and euSgon~ed  t huL
map f i n i s h i n g  should  be done at the cartogruphic u n i t .

Commit tee  3  considared  improvement of  soil  eurvey techniquoe.  The
committee recommended that persons with a good working knowledge of foil,
vegeta t ion  and  geomorphic  rrlationehipe  aid in the design of mepping units .
eapeciolly  for order 3,  4 a n d  5  s o i l  surveye.  Each f i e ld  so i l  eciwtiat
should be given training in soil and lendscape relationshlpn. Rcmotc imogcry
( inc lud ing  eerie1 photographs)  and  ite we should be givrn rquel statue  with
eurvey  s ta f f ing . The committee also recommended  that the range of chnroctcrlstirs
of n Hales description should be in a tabular format. l’hr taxollomlr  jwt-

ificotion  should not bc in the renge of choracteristJcs  unless  needed to
refine the series placement. During  the fjcld review process, more timmr  should
b e  epont  on  field chccklng  the mapping u n i t s .



Comsittee  4 cvalunted sol~l  survey interpretations. A new interprctution
form should be prepared and udapted for use by all agencies making eoil surveys.
A more dctalled  “How the survey warn made” sec t i on  nhould bc prepared  with more
diticussion of sampling rates and statistical  reliability of ~011 mope und
interprctotions. Tntcrprctetions  for maes wasting should be butlcd on obwcrvetio
of pust slope failure and related to named kinds of so.tle. The commlttoc 0
recommended  that each etatc prcpnre sol1 potential rntingr within the next
two years.

Committoe  5 VON charged with assemblin&  guideline8 for the lnterpretatiou
of ROJ~H  and sol1 matcrlnl d.lHturhod  hy mining operetionfi. A tublc w&ill
compiled which p.lvrr,  guidclJ,nus  f o r  rating foil f o r  UHU DH cover-en11 i n
s t r ip  mi,ne  recl;lmation. ‘I’hc committee recommended  the definitions of Vluventcl
uud 1Iuventl.c tlubgroups  bc chongcd to exclude spoils by ndding the phrase
“Jn strata  parnll.el  t o  the gurfnce” Jn ~hr statements  on organic carbon.

C o m m i t t e e  6 contildcred tachulqueo for mcasurln~ tiourcc and yield of
scd I munt . l’lw USlJi Rhould bc uecd in the wcstcrn rugJon but  wi th  cut-c, cuutton
XXI flood judgoment. l’he cetnblishmcnt  of odditlonul cror;irnr s t u d i e s  tllrou.c,hout
Lhc! rcglon Is cncouregod  with omphatrlw  on benchmark soll~.

‘I’hc uewly formed Western  Hrglonnl Coodinoting  Commlttco  o n  Sol1 Survc:y
(WIKC-30)  met :Jn con junct ion  with the work plannJ.ng  confercncc.  l’ha &c!nerciJ~
purpose of the committee Ir; to allow b’xperimcnt StnLlons,  through  thclr
rc*prctientat  ivecl, to pnrticipotc i n  the programti  o f  the Natfonal Cooperutivc
Soil Survey. ‘l’hl~ group 1~ conslderlng  scvcral~  projects  lncl~ud Lug the: rcvlslon
o f  the wetitero rcglonal eo.11~  m a p  and dovelopmcnt  of II bioll moltilurct  m4p
f o r  t:ho rcglon.

‘I’hc nex t  conl’ercncc 1.n schodulcd for the wcuk of February 1 0 - 1 5 ,  1980
lo Sun 1)Ju~o. State S o i l  ScJrntJsts  f o r  the nurcnu of I.ond  Management  nnd 0
A r e a  Sol1 Scientist of the Hurcnu of Indian Affnirn with nctivo ~011~ biurvey
projiramli  will be now votJng mcmbere. Yuturc confercncen wJl1 be  rentrictcd
to 0 committc<~s  WI th ,I ccl1 In); oC 3  chnrKoH for csnch commlttec.
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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?)

Cbnr  ‘08 :

1. Cartographic
2. Standards of
3. Standards of
4. Soils survey

Introduction:

.-

-.

quality and format of soils maprc.
interpretations of taxonomic or cartographic units.
correlation of taxonomic units.
staf f ing.

Ttw preliminary work for the committee was done by correspondence. A
.wt of questions was circulated with request for comment8  on those
questions and on concepts not covered by the questions. The preliminary
r.eport was prepared by the committee chairman. Two seesions were held
211 the conference in San Antonio. The preliminary report wt18 adjusted
t0 incorporate the later suggeslions.

Cllfll- yc 1. Cartographic quality and format of soils maps.

Rrcommendnt  ions :

1. Spatial accuracy should be balanced to expected need. In aomc
areus~hiqh altitude photographs provide an adequate base. In
other area8 orthophoto bases are neceslsary. High tine areas
would benefit from a highly controlled coordinnte system to
ussls~ ~II computrr storage and mergfng  wllh ot1lc.r  milp d;ll:i.
Tills requires nn orthophotoRrophic  bnw.

2. We recommend that soil survey maps in hlRh uw areas be sturcad
in a computer system.

Other Important Comments:

il. Soil survrys should meet the accuracy stilndord c~f the
National Cooperative Soil Survey. The detail shonld Iw
matched to the expected use and management for the area.
We expect that onsite investigations and more detailed
maps for more intensive u8e will be needed for most, if
not all, survey area*.
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National Technical Work Planning Conference
of the National Cooperative Soil  Survey

h.

c.

W e  muat continue to strive for highly accutatC  drlineatlon
lines between unita, We also need to better inform utwrs
about the coils within the  del ineat ions .

C o n s e n s u s  wa8 that maps should be avalJr!blr  to all URPTR.
Sevrral  member0 mentioned t h e  n e e d  f o r  aoils maps In
v a r i o u s  levels of libreriee  and for a better dcllvery
*ystem  f o r  s a i l s  m a p s  i n  progreaslve  ~1~13 Hurvc’y O~LVIH.

Al 1 contributors commenting on the suh_lwt  of computer
ntoragca  of  so i l  map lnformution w e r e  jn favor  of  rlt Iwut
eons sull m:\p  computer  data; othcrt,  thoufiht all ~011 nwp
wmputer duto should  b e  digitized a n d  madr uvullublc  t o
“Bet-B. However, with computerizat ion cornea  the respon-
slhlllty of spntlal a c c u r a c y  a n d  acccswbllity,  :lnd Chc
program must  be designed f o r  u p d a t e  so thzlt a static dr11;1
h:lnk does not hinder Improvement.

CII~C.-r Stnndurds  o f  interpretations  o f  taxonomlr o r  cartr)&rrlphl~~  u~LLR.

Hrwmmcnd;l Lions:

1.

2.

3 .
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4. we recommend that update of  published soil eurveya should
be done when new knowledge  regardin& the response of 8011s
in the survey area makes the survey but-of-date or change@
in land we or in kind of intensity of management makes the
update of  the information necessary for proper interpreta-
t i o n . The soils mapping  and correletion should be  eva luated
at the time of  the update of  the Boil  interpretstlons.

Other Important Comments:

a.

h.

C .

A point mentioned in making soil  interprctatlons  EIL highrr
categor ies  was the improvement to our ~011 c lass i f i cat ion
system through examination of uniformity in soil inter--
pretatione  within  h igher  categor ies .  The  po int  was st~restxd
that u.ser~ must read the mapping unit deecriptJon. AIW  t he1
point  was that we should e m p h a s i z e  that foils mops arc for
p l a n n i n g  a n d  n o t  f or  s i te  des ign .

The question asked the coannittee  member8 wtl. “Are our
interpretat ions  accurate  enough?”  Host members  thought
they were acceptable,  but most also etreesed  the need for
cant inued improvement lo gathering data. 0r.e o f  the
m a i n  fioints  addreosed was the timelinetis o f  the  so i l
survey  interpretat ions ;  because  o f  rapid  improvements
in techniqueo and the data base,  Interpretations become
outdated quickly.

I n t e r p r e t a t i o n s  a t  t h e  phase of the scrlrs leve l  are
the kinds of  interpretations most commor:ly~  used. Ollc
member expressed concern about possi~blc confus$on  by
nonsoil  scienl 1st~ i n  tryins: t o  undcrsr3n~l  intcrprct~z~-.
tions  o r  soils at CFltrgories  a b o v e  tllc.  SL~1~lCS lwcl.

A n o t h e r  p o i n t  was  that the level of intc~-i>rt~totions
s h o u l d  r e f l e c t  t h e  i n t e n s i t y  pf the sol1 wrvey;  t h e
Idea being that we should not attempt to make  the same
precise kinds of  interpretations for an Order 5 survey
a6 for an Order 1 s u r v e y . O t h e r  membrrs nwntionrd  the
wed f o r  mnre opecilic kjnds  o f  infor-,,~atlr>n  a n d  there
was also the concern that  so i l  sc ient is t , , :  contiuur  to
get help from other disciplines in mnklnl: and  improving
soil survey  interpretat ions .
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d.

e.

f .

A question from the chairman to the committee membera
asked if soil interpretation8 should be made from
relatively simple guides, ouch as those used today, a o
that nonsoil  scientirts  can interpret them to users  or
should they be more specific  and, therefore, more
complicated.

Most members responded with the idea of us$ng  the current
simple guides that are understandable to e wide variety
of ufier’8. Several members indicated the need for more
specific  information, but thought the published ~11 cur-
voY report was probably not the place for this kind of
information. Such information would be worked out locally
a”d furniehed  people willing to take the tfme to underetund
the concept.8 presented. We do need to tell the user of the
published soil Rurvey  where to get more specific informs-
tion. There were several suggestions that we puhlfsh the
guides  for making ponagricultural interpretation6 in the
published soil survey or at least make them available.

Host members commented that computer storage of soil
information, such ae on the present SCS-SOILS-5 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
loca l ly . Some thought that soil potentials should be
published in the soil survey while other were against thle

0

idea because they are not coordinated.

This point addressed the problem of what port of the i”rc’r-
Drol~lt~on materiel  ovnilahlr s h o u l d  go Into  the sol] s”rvc’Y
mnnrrscript  and how much into the Soil Conservcltion  Srrvice
field “ffice technical  guldc. No  member  s”gec.st  ed putt 1 W
all  of the Information available into the soil survey  man”-
script . Most suggested that specific interpretations, ouch
ee ~011 potentiale, fertilizer recommendations, and inter-
Pretotione undergoing rather rapid change be a part of thr
technic01 guide and not the soil survey manuscript.

The ides was expressed by several members  that the 6oll
survey manuscript cannot answer all questions and cann*t
be updated a8 rapidly aa local information. IO the future,
more users may receive a map and special interpretive
information Instead of a soil survey puhlicotlon.
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Charge 3. Standards of correlation.

Recommendations:

1. 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 mape should be checked
for accuracy when the correlation is updated.

2. 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.

Charge 4. Soi l  survey s taf f ing.

Recommendation:

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

a.

b.

c.

d.

R e m a p  some soil survey areas at a higher intensity
because of land use changes.

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

Tra in ing  - More of the soil scientists’ time will be
spent training other disciplines about soils.

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 o f
organic matter to pesticides, etc.

Other Important Comments:

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

Soil survey staffing at area levels should be determined
by a  s taff  analys is . Some high use counties might
require  a  soi l  sc ient i s t , while low use areas would have
a soi l  sc ient i s t  for  several  count ies .
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b. The soil science job of the future will be very
demanding. The eoil ecientirt will need a wide
base of technical training. There will be very
little routine work.

~iacussion and Comments

Comit 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 - Old 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. P. B a i l e y
Hubert J. Byrd
Dr. V. W. Carlisle

*Jack Chugg
*J. R. Culver
Albert W. Hamelstror
Dr. I). E. Hill
G. R. Lsndtieer

*Kermit Larson
*Donald E. McCormack

*Attendance at conference

Dr. B. J, Miller
Glen E. Murray

*Joe D. Nichols - Chairman
Dr. C. Nielson
Sidney A. L. Pilgrim
Jack W. RoRers
Donald R. Robertson

*Gerald J. Post
Dr. R. H. Rust
‘H. Raymond Sinclair

.
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0
Attachment  to Committee 1 Report

The following changes in Part I of the National Soil8 Handbook are

required to implement the recommendations of Committee 1 of the

National Technical Work Planning Conference of the National Cooperative

Soil survey. January Zl-February  2, 1979.

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

Charge  I, Reconmwndntion  2
The policy for this subject ha8 not yet been published in the National

Solla Handbook. It should be a part of the policy when that pert IL)

Issued. This would require the operation of the automated mnppinR

system (AM).

Charge 2, Recommendation 1
Intcrpretotlons  at higher categories of the soil clnasification  system

0 are allowed in the Nntionnl  Soils Handbook. We need botter guidelines
-

on intcrpretntion  of such categories in Part II of the NSH. The recom-

mendutlon  that WE coord inate  any  euch interpretationfi  requires  a chnnge

in Port 1, Section 605.1. In the lset sentence, remnve  the ntotancnt.

“soils named from categories in the taxonomy higher than the serleu.”

Chil~2, Recommendation 2-v
The cant inuntlon of lnlrrpretntions  f r o m  thr relntiwly eimpl~~  ~‘rI,l~.s

such as those wc uw today in the soil manuscript requires no chunge.

The recommendation that we tell thca uwr that ouch guides end  other more

fipwlfic  or detuilccl intrrpretntions  arc a v a i l a b l e  I n  locnl SCS off Ircn

should hc placed In thr soil survey manuscript, The* informilt jon would

seem to bel~ong  in the “How to Uee the Survey” in the beginning of the

published soil surveys.
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Charge 2, Recommendation 3
that soil survey interpretations be made at theThe re&mmendetian

county, state, and

the kinds of soils

needing completion

national level requires that we have information on

for each applicable level. One of the first items

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 I, 700, Land

Inventory and Monitoring and it may not be the policy to place such

m a t e r i a l  t h e r e . In any  event ,  inventory  and  moni tor ing  gu ide l ines  cou ld

po in t  ou t  tha t  county  re l i ab le  inventor ie s  o f  count ie s  w i thout  comple ted

so i l  surveys  would  a l low pred ic t ions  o f  the  k inds  o f  so i l  in  those  areas .

When added to the mapping unit  use f i le,  we vould then have sn i n v e n t o r y

<If the k i n d s  of soils  in the United S t a t e s . We would not know whcthctr  or

not those  solIs were’  c u l t i v a t e d  o r  w h a t  u s e  w a s  b e i n g  mndr whrrc  the

information  came f rom the  mapping  un i t  u se  f i l e . Perhaps a longtime goal

should be to store the published soils maps in a national system such ss

AMS as  In rccommendntion  2 of charge 1. Hopefully, lnnd use f r om

s n t e l l i t c  dota cou ld  over lay  those  areas  and  pred ic t ions  o f  k inds  o f  so i l

w i th  land  use  cou ld  be  re t r ieved  f rom such  a  sy s tem.  As  LIH s a m p l i n g

proceeds ,  in format ion  on  the  qua l i ty  o f  the  so i l  and  changes  would  be

a v a i l a b l e . 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  atates 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. I recommend

adding a statement that up to 10 (or 20) percent of n soil survey mny

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 kinds of soil interpretation,

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

the maps. In c,aws 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
Ie a recommendation thet the completed roil rurvey of each date have

an updated correlation. Thin in the policy now etated in Part I, Section

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

soil Survey  Handbook, item 103, part l(a), The completed so i l  nurvey of

the United States will include an updated correlation and updated inter-

pretetions for each soil survey area. When Part II, Section 301.6 on

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

they should contain ecctions on updating end correlating of older publiehed

a”r”eya.

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

a statement on evaluation and uee of older published soils surveye when

that section of the National Soil Survey Handbook la ieeued.

The following  changes in Part II of the National Solla Handbook are

required to implement the recommendatione  of Coanaittee  1 of the Nstionnl

‘I’<~chnlcal  Work Plnnning Conference.

SCCLIO~  203, tivalurrtlon and Use o f  O l d e r  Publlshrd Sol1 Surv<~

‘This  section needs to be developed. Charge 2, recommendation 4, charge

3. recommendations 1 and 2, and charge 4 recommendationa  are related to

LhlS  RUbJCTL.

Section 205

This eection needs amending to rhow proceduree  for evaluating older

published  soil surveye and older soil mopping that wae  never corre la ted .

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

time.
- 46 -
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Attachment to Committee 1 Report

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 soil 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 coil survey m a n u s c r i p t s . 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)(iI)  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 CONFEHENCL
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.

mttee Action: An outline was prepared by the chairman, posing
questionsrwhich  the members of the conmittee could respond. This
outline was distributed on October 2, 1976. About 3/4 of the connlittee
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
conmnittee for review and comment on January 2, 1979. Some conllents
were received prior to the work-planning conference.

The cormlittee 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 ilorthwest 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) r&>ses of soil families are being compared with phases of
soilseries

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

1.

2.

3.

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 conmonly
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. Cartographtc detail is influenced more
by other factors such as mapping unit design, scale of field
sheets and complexity of landscapes.

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.

The same basic principles of soil correlation as defined in
the National Soils  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
mdpPing units. Some soil correlation time is saved by not
Processing soil series. The connlittee  emphasized the need to
provide adequate documentation of both taxonomic units and
mapping units.

0. 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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CornnOn names for families shortens the namas but is considered
to be misleading by some users. Soma families that cover very
large geographical areas should have 2 or more series names
selected for the cornnon names of the family. Identification
of conlon namas 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 mappin units then satisfy the
needs set forth at the beginning o9 the soil survey.

2. No solution was discussed.

3. No fully acceptable solution to the naming problem is
identified at present. The option should be given to use
either the cormK)n 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 comnon names for the families.

4. The committee agreed that the SC&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 Taxonoll(y 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.

D. 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, nloncy
and personnel required to identify, describe, define and process
soil series. However. the comllittee  did not favor attempts to
make the concept of the soil series more flexible.

r. Possible solutions to problems dealing with the use of soil series.
The preparation and processing of soil series descriptions could
be strealnlined. The comnittee 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 leaders in proper nlethods  of prepariny series
descriptions. Properly prepared initial review drafts
facilitate review at all levels.

4. Correct the misconception that the requirement for a miniIlIum
of 10 pedon descriptions for each new soil series means that
all slust be _cg~pj,g_~~ descriptions to be acceptable.

Discussion ,ind Conclusions:.._.~.... ~..._. .

Most of tht! conG ttec ~lqreed that there llre ilmy  athalil~~q~!s  to using
phases of series in 3rd order soil surveys and cncourdgc  lhci r 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 conlmittec
that the phases of soil falllilies currently being mapped in several areas
differ little from phases of soil series mapped in other survey ilrcas.

Heconwlendations:.._-_. .-__._-._-

A multi-agency task force be assigned by the Assistant Adlfilnistrator
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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1. Modify SCS-Soils-5 or develop a similar form.

2. Modify SCS-Soils-6, if necessary.

3. Develop a system to allow transfer of data.

4. Evaluate phase naming conventions for soil families. Recommend
additIona phase names and criteria, if needed.
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QuestIons andDj>cusslon:

Jim Talbot - What do you envlsion 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 made 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 ULM 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. So'il Series,
Order 3 Soil Inventories, Nevada BLM-SCS" prepared by Bureau of
Land Management, Nevada State Office, with assistance from BLM.
Elko District and Soil Conservation Service, Nevada State Office
Jnd 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 Comittce Nmher 3 - Surface Horizon
Characteristics Under Different Conditions

CllARGE-_,__..-_

The characteristics of surface horizons arc related to the ease of seedbed
preparation (cultivated soils), plant emergence. soil erosion, infiltration
of soil moisture, and others. The%? .charnc$ristics  ?ny cham~e during the

0

.
year. lhcre is a ncod to observe and record information about surface horizons
at different times of the year SO that 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.
I'ropcrtics  include: crusting, SOi1 telcl~maturc.  &ire of wetting, cracking,
Lit-anulation, stability of clods, structure, evidence of biologic activity,
periods when wet, moist, dry, etc.

MT.MRI:HSI1IP. . . . _ . __

R. R. Allmras. SEA-AR; Pcndlcton, OR
P. E. Avers, FS, Atlanta, GA
0. W. Bidwell, Kansas State University, Mmhattan, KS
S. 0~01, North Carolina State University, Raleigh. NC

Cambell. SEA-AR. Florence. SCR. D.
H. M.
01. w.
R. W.
IO. w.
c. s.
G. I.
w. 1..

Cru&?. N&th Carolina State University, Raleigh, NC
Dorm, SEA-AR, Lincoln, NE
Fcnwick, SCS, Davis, CA
Goss, SEA-AR. I.incoln, NE
Ilolzhcy,  SCS. NSSI., Lincoln, NE
IIuIICirl!lton, Iltlivwsi ty of California, D,lvis, CA
I ,,,*wn. SI A-All, $1. I'~n11  , MN

II. I . I+:Kitll,  A~wy Co,j6 of I'wjiwcrs, ll~1IIovitr, NH
W. I). Nettleton, SIX. IX, NSSI., Lincoln, NE
Fred Pe,ttcrson,  University of Nevada, Rcno, NV
1.. F. Ratliff, SCS, Auburn, Al
0. W. Rice, SCS. nroomill, PA
Jill] Hiclmrdson, North Dakota Stale Ilnivwsity, f,jqo, NO
14. Scillcy, SCS, St. Paul, MN
E. I.. Skitlwre, SLA4K, Manhattan, KS
0. M. Van Down, flhio Agricultural Rcscarch and Dcvclopwnt
Center, Wooster, OH

R. A. Young, St&AR, Morris. MN

INTRODUCllON___~____.._..._

WC prepared a "first draft" state-of-the-art report concerning surface
horizon characterization. emphasis was given to both obwrvations md

0
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:
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measlurrments  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 Cotlnlittee mcmbcrs
prepared statements.

A summary of the
follow:

SOIL MATER

1. Mntric

state-of-the-art report along with specific reconulcndations

potential-water content relationships.

The report sulllnarizcs  current methods of measurallcnt very well.
Matric potential-water content relationships at low 10tentials in
cultivated soils are highly dependent upon bulk density. Occause
the physical conditions in cultivated surface horizons are so
dynamic. a measurement of matric potential-water content in the
l&or,atory may have limited applicability. Tar IMny purpust?s
water content at a specific matric pntential can be cstim;lLcd
satisfactorily by Lhc equation,

0p = a sand + b silt t c clay + d 014 t e RD.

the

The coefficients a. b, c, d, ;lnd c need to be dcvclop~d fur coach
potential. Further, they will prohably nwd to be dc?vclopr!d  by
taxonomic classification, such as Suborder. DaLa ijuy he ,lv~~il,~hlc
in the l.incoln  laboratory.

I~c?collsllr!ndation: USC Gupta and Larson's (107:1) rcgrcssion tl:chniquc
for estimating soil waler rr!I.r!nCion curves for
soils whet-c measured values arc not available.
Cstablish regression coefficients by Order or
Suhordcr.

7. Infillr~~tion.

P,~ra1111~tcrs  closely rrl‘~L~d to infiltr,l  Lion itI Lho Ciold c~~'(? \oil
roucJlmc?ss (iaicrorclicf).  plant rcsiduc Lover, Ik~siccaLion r:rdcks,
and m~ropores.

The English Soil Survey Field Handbook classifies roughness  as (a)
rut.rnwc?il, (b) mountlcd,  or (c) fla Llcncd. Rftc;t!arch  w 1.hnds for
~~s;l~r  in!) roughi~css  inclutlc ln(‘~l!,Ilrc!lll(!rlt of I.~I! ~rf~~zc!  soil ~1 rv~~tim
on a 5-(.III y-id over a lOO- x IIIO-cm circa. rh,! clcv4 lions ilIT
corrccLcd for land slope and cul liva tion Imrks and a random rough-
ness index calculated which is the standard (:rror of the differonce
in clcvations (A11il147r).ds,  et al., 1966).

Cover of the soil with plant rosiducs influmu:cs soil wntcr,
tclqm-ature, arid other soil properties. ror both soil waler and
soil t.empcrature the percent soil surface ,:,)vcr  is n&cd. h!tY.t!nt
surf,lcr,  cover can be mr:,isurcrl  directly or ~~4timaL4 from wl!ight
measurements  (Slonckcr and Moldcnhauer,  19//).
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Grossman (1979) suggests that gross surface cracks be defined as
having a surface width exceeding 2 mn and into which a 2-JJan  diamotcr
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 slrrface
Is taken as 5 cm below the actual surface if there is a surface
cultivation mulch. Definition is needed as to how to cxTlrt!ss 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.

Rccomlirndations:

a. Estimate soil rou9hness with pinhoard trchnique (details of
of mcasurcment and expression of data need to tr worked oJJt
if methods of Allmaras et al., 1966, are too tiitr-collslJtlling).

b. Mcasurc gross surface connected cracks (see Grossman).
C. McasJJrc  slrrface plant residue cover by line transect acthod

(details are being developed).
d. Estimate macropores  by methods in new soil SlJrVCy nanual.

3. Saturated and unsaturated conductivity.

Cl,~pp and Ilornbergcr (1978) Rrescnted SOIIK?  emTJirica1  regression
ty!!c equations based on moisture retention curves fur cstimnting
soil hydraulic properties. Us,ing this tcchniqJJe  they divided soils
into 11 textural groJJps and cotmlutcd  the hydraulic parameters. In
the ,ihscnce  of mrasurcd moisture retention curves. cstimatc~d
moisture rt!tcnt~ion curves of ClJpta and t.arson (1 979) may bo JJsc?d.
Estimation might be improved by considering only a given l.axonnmic
unit such as the suborder.

Rcr:o~~~~~cr~rl,\I.ion: Explore Clapn and Ilornber9er's Jlrthnd for
nstitnn tin9 h,ytlr,lrJl  ic conductivity.

4. Soil w,Jtur i~~~pc~tlct~cy.

The roljort sumnarizcs the c(Jrrent  litcraturc and JJr!thods  of mnilsurc-
nicnt of water rcpcllcncy. Water repellency, or lack of it, can be
used as a significant diOlgnostic. The suggested field test for
w$llcr rcpcllency is as follows. A single rlt~p of water is pl<lced
on a suil sur.r;lco  dry cmugh tllat a dt'y color cdn Ic IIQ~. I:l,J:ord
pc!J.s  istcm:r!  as weak rc!x?llcncy if less than 5 ~conds is t.~quircd
for water penetration, moderate repellency from 5 to 60 sccond5,
and strong repellency as grcatet-  than 60 seconds.

Recolllllc!rltlation: Estilllate wdter repellency for all soil mappin
units usin the method descrihod above.

.

-.

:
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SOIL TI:14PfRA'fUIIE.___. -_ _.~ . . ..~._

The detailed report sumarizes the literature on factors influencing
soil temperature and mans of estimation. Soil tcllipcrature  of surface
horizons can be measured directly or estimated by regression type
techniques tiich consider such parailWcrs as air tc!lqm-aturc,  wind sp!ed,
solar radiation, soil water content, soil therlnal conductivity, and
plant or residue cover characteristics. Unless imlledinte  surface
tcllpcrature (~1 tm) are noc?dcd, we feel that soil tclqpet-aturcs  can be
c0111puted satisfactorily for Itlost  purposes using regression techniques.
Regression ~nodcls for cstilmtion of coil tqjcrrlture  arc available frown
SW-AR, St. Paul, Minnesota.

Al bode is a property of the soil Lhat influcnccs the telapcrdture  of the
soil 5igni  ficantly, and is a required plr-;lllic!Lcr  in sun! csLinkll.ion
c!rju" Lions. Soil color is closely rclaLcd Lo alhc~do. fhcrefore, it is
sug~cstc~l  that WL't and dry soil color be rlmsurcd in the field on all
surf,~cc soils. If the soil surface is covc!rctl with an orgnic mlch
lavcr (crow r(>sidues). the wet and drv color of lhc Ilnllch sliould also

RI!~OIIIIII!III~~~~O~: Record H!.!t Ed dry soil
For rc~si~lue color. note

surface should also be
the type of rcsiduc noled.

and rl!sirllrc Munscll colors.
tiillc  of yl!ar.

1. Soil f~~ctor for soil loss f3plLion.

me soil factor (K) for iisc in the Univcrsal Soil Loss Equation
(IISILI:)  is widely used. fhc K-factor h,+s b(>on Itll:asurcd  on a few
sclc~ctc~tl  soils ,md ,facLors for oihcr soils tlctemincd  by colnniLLc?e

K-fS1~:I,ors ,,re ,~ssi~~nod  for rliffcrent Ilori/olls in Lhc! soil sc?ricts.

No rc,ct)llilll,ntlation  at Lhis Lilllc.

7. IIilIII ot7)llillil  i ty illtlr>x.

fh(! witid cro~dibil~i ty imlr?x (I) for u~2 in LIIC witid ci.osion  cqu~ltion
has Imn rletcrmined for only a few soils. At prcscnt, 1 val~rcs
For oLllcr soils are cstimtcd hascd on Lr:xlu~ and calcium mrlmatc
crmtciit  of the surfxlce soil.

The I-value is derived frON Lhc weight pcrf:cnt.dgc  of soil ~I~,1~I*('!1;~LOs
105s than 0.84 Inn in dimetcr. It can be det.c!rmined in the field
by dry sieving, ,~l Lhough IIDW accuracy is ol~la inr!d under \L~lndard
conditions  in the 12lmratory. But the I-value is Lrmsicnt, imi
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it may be that it can be estimated by other means more accurately
than a single field measurement.

Recollnlerrdation: It 4s suggested that researchers, soil classifi-
catfonists, and agronomists explore the possibility
of assigning I values to taxonomic units; perhaps

0

the family. Means of assignment would have to be
worked out.

3. 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 forms.
Bulk density cstimtions of surface horizons cnn be 11nd0 by a
variety of nlethotls. At prrscnt the Saran-clod (or silllilar)  tech-
nique is widely used. A simple excavalion procedure dcvcloped by
R. B. Grossman for imsuring bulk density in very loose cultivated
horimns appears promising.

Regression type equations which consider pnrttcle sire distribulion,
organic Illattcr,  and cn1ci11111 cat%ouate contents have been dcvc!l~pc?d_~
and cm be used to estimate hulk density to within 0.1 to 0.2 g cm .
The cstimtion can be improved if the regression alid estimation is
limited to a taxonomic unit or horizon.

Two rlovclopments  appear worth further explorlltion. 'These are lw!ing
followctl up by Dr. R. R. (;rossm,ln  of the I.incoln laboratory, SCS.
One deals with a laboratory mcjnsured  soil compression model. 'This
Iprocrldure  developed  by SEA-AR in St. Paul (I.arson et al., 1979) is
HOW king tested in the soil mlBch,lnics laboratory in I.incoln. 'lhe
proc:~:dure  tjivc:s  an estimation of the bulk density as influcnccd by
~pplicd stress and is a quluilitative  mcasuro of the soils' susccp-
tibility to compaction. A packing 11arle1 has also been dcvclopr?d
by SEA-AR in St. Paul (Gupta and l.arson, 1979) which IIEIY he useful
in rlcscrihing the p&c>ntial for soils !,ackinrJ to high hulk
IlcnsiLins. Input to tlw m[,~lcl arc p'lrliclc  \i/c! di~lt~ihuI.ir~ns ,u~l
orll,lllic ~~,il.lcr  c:ontc!lit. rhl? u~~l‘uln15s of LIli5 11r~d1!1 is ,11~2
bein!, ~!xplorcd  by Or. Gt.ossman. rhc model p~~di(:l.s  II mitiimum.
maximum. dnd "normal " bulk tlcusi ty for a qivcn horizon.

Rccolimc!nda tl on:

a. Make soil cnmpt-c>ssion  mt$.1surl!mcnts  in Ihe l~~l~o~~,~I.~~~~y  on
~:lc~tc~l  \oilr ai~l clltrzk 1,1l)uraLory vrl111oc.  ~~'~~iin\l Tillld
mcnsur(hmc!nts  . If the ro~ults arc in ;1gIw-w!tlt. IllIke soil
compression  a standard laboratory measure.

b. Cxplore use of Gupta and I.arson's  (1979) packing model for
estimating bulk density range.

4. Uscfulncss of consistency and soil strength in soil ini.c!rpretntion.

-.

.-

We rccotluncnd  no changes to the consistence mc!asurcmcnts  as outlined
In USDA NO. 436 and in the 11sua1 Atterbcrg tests. WI? rr?:nmmr%d
use of a pcnl~tromctcr  for field classification I~ccnusc o,f its

0
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simplicity and usefulness of the, data. However, standard procedures
need development.

No recorrmendations at this time.

5. Aggregate stability.

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

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

6. 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 recomnend 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.

7. Biodynamics of soil structure.

The complete renort sununarizes  well the importance of microbiological
and macrobiolog\cal activities on the soils' physical properties.
It ipoints  out that organism activity is highly dependent upon food
supply and enviromnent. In the laboratory, organism counts, and
biochcclical  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.

- 60 -



Biological activity in the soil (particularly earthworms and plant
roots) creates macropores. These macropores are important channels
for water flow.

,o
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 alnouut  of water available to plants depends on climatic factors, physiographic position, and
watcrholdillg  capacity  of soil including the effective depth of storage. What data are available
and whal  are nccd?d 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:

sutl~ect Documents Pertaining

.-

-.

Field soil water data . ,
Relation of short- and long-term weather records,
Field water state evaluation in range 0.01-15 bar

Simple procedures. . . .
S o p h i s t i c a t e d  m o n i t o r i n g  s t a t i o n s .  .
Interrelationship with remote-sensing efforts.

.lO, 11
8, 11

7 ,  1 2
7 ,  1 0
. 7, 11
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Hydrologic modeling. .........................
Root  distribution and water extraction by roots. ........... 2, 3, 4, 5, 11
Definition of available water and interpretive tables. ........ 1, 6, 11
Taxonomic  description of the moisture regime . . . . . . . . . . . . . 9, 11

Much  of the work was on root evaluation, sources  of field soil water data, and on presentation of 0
Water information in the interpretations program. Little work was done on the
interrelationships with hydrologic modelling  and in the assembly of procedures for the field
meeSuKem@nt  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 is
because a description of the pattern of water states would contain information on available
water present during the growing season.

RECOtUfENDATIONS

Roots

The Problem: Most states do not document quantitatively the rooting depths of the phases  used to
define  mapping uniLs (Document 2). R o o t  abundance classes of  the current draft  of  the revised
Soi l  Survey  Manual  are at  variance with research (Documents 4, 5). Editorial policies for
publication of root information reduces its usefulness.

Elakr Itart  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
Rrsource Area.

Adopts the recommendations implicit in Document 5 for the root abundance classes in the new
Manual.  Include Instructions in the Hanual  on the di f ferences in application for mOnocOtS
vctsus dicots.

Use th? Dutch specification, namely, that the base of effective rooting is the depth above
wbicb  SO percent of the total root length occurs.

0
Include (be date of observation and the crop (plants) in published  pedon descriptions if
root depth information is given. Define terms such as “effective rooting depth,” “Eoot
zone,” etc.

Inlplencntation:

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

Current Avai~lable  Water Estimation----~.-~~ ..__,..__~ _ _..____

The  problem: Available Water Capacity (AWC)  currently is based on a laboratory Water Retention
Difference (WRD)  modified by ideas about how morphology  DE composition reduces (for example,
through root restriction) or augments (for example, through textural change) the WRD. 'i-hpse
guidel ines are not  codi f ied national ly . WC have come too far to drop AWC and switch to WRD,  and
quite probably we should not, because the plant‘inference involved in Lhr adjustment from WRIT  to *’
AK is healthy.

Recommendation:

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

:

Implementation:

include a set 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 (salL concentration for example is no.t treated). 0
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1. Jf the information has not been obLained  already (Reconraendation  G), begin Lo CoJJecL  a,,d
assemble  date on the f i e l d  d e t e r m i n e d  maKimum  rankc in w a t e r  contenLs. Re6Irl  t o
inc”rPoraLe  a plant available water nun,ber into the interpretation pr”kram that “se*
laboratory wter  r e t e n t i o n  a t  low tanafon or an evtimate t h e r e o f  f o r  the manimun,  “ate
content and the minimum field “atar content for the lower limit if above lS-bar
and the soil  is drier than us”alJy moist and lacks a water Lahle within 2 n,.

Implementation:

*saJsLance is needed on guidelines on limitationa of the technique hecau~e  upward  wLer moYen”‘nL
ib: iwportant. Jnclude measurements at O-5, S-15  co, (or thereabout,s)  wberr  fasliihle to provide -
information for evaluat ion of  remotely  sensed Water, cultivatio,, zone variability,  s”rfirt~J
horizo,l LCmyecaLures,  and mulch rffectivenasa.

l’axonomic

The I’robJem: Thr preuent  definition of the moititure coorrol ser~lon  Ls cumhrrsome Lo aPPJY a n d
erl’J”~los  the UpperOoSL  p a r t  o f  L,he soJJ in which f o r  soila  with a  l a r g e  CO~~OIWIIL  of  Lk LoLal
J,r~‘CiPJLetton  from s m a l l  s t o r m s  d u r i n g  t h e  growinK  sea#on  much of  the totaJ rOoLR a r e
wnwnlratrd. ?‘hc PresenL rriterion  for the moist-dry separetion is largely nOl%-OP~~~L~o~)~~  for
other ttl.-tn aridic (_t,orric)  r o i l s  because  Lhe lpinimurr,  w a t e r  ConienL  approachem  b u t  dot’s  “ot do--I . . . .
klov 1s her.

~._

J. DeLirw the thicknrss  of the te*onomJr  mo<st”re  control section on Lhe summat ion  o f  WKlJ
(LlXWRDl  + L2xWKD2  +  1,3XWROB  = 6 cm). Move the upper boundary to thr soil WJrfaCe. 6et “P
fi,,lWect.lOns  of O-10 cm and fro,,,  JO cm Lo “here Lhe total WHD fro,,, the soil surface  J6: 6 Cm.
Use 0.8 timer IS bar for the lower water content  for  the  c~JrulaLion  of WW for Soila  LhaL
ore e i ther  aridic (lorric)  or intergrades  t h e r e t o .----. - _,.._ __
!L.or~J&)  soils from alhers,

Kxcepl for the separation of F.!!!.‘!
change  the  cr i ter ion for  nepilration of moist  and 49

from 15sbar  rrleution  to a higher w a t e r  content ( i f  sandy,  15 bar is;iKht PerCenta
w,i”Ls; others, 15 bar + i/4 of ~KD).

lmplen,entalion:

w,’ r’V”sL Lh;,L  Dr. McClrl l a n d ’ s  Lnxono,ny  conn,i ,,r,. c_o,,,~idrr  the. prolweiil.

*“;,“.,I  SrtJuww watrr  st;,t?a.~. -. -. .._ .~. __

‘The  Problem: lhr current,  draft of the rcvjaed  ha,,“aJ  does not require suhdivisiou  of Lhe “,,,oiaL’*
CJUS  during the wowing 8ea~on within the zone of major root ing. The records, lhc~rrfore,  would
he of JimJLed  value for the application of Lhe charges of thin committee.

Keconmwndation:

K. Hfvlu i rr i u LIw proposed  a,,uuP t .<)t t -w;,t,sr SPIt~~~“~~.  t-or ttlr- rcw i srd Hi,,,w I tlwl hri w t h’
Krowing  .~?3tio11  thrre ia a rnrord  for carla motllh co ;, drplll  of I  melcr 01 Lo i, root 1 ialli  Li”R

(or some  (iuch  tern,),
-.

ZCW’  if above 1~ of Lhc proportion of the Lime the zone is u er moisL,
def ined a8 a stare when the water content c~recds the awn o the 15-bar estimate and the

q_- __--

foJJowing proyorlions  of an assumed WRD,  where the family particle fize rlfiasefi Pertain to
the f ine  earth and coarse f r a g m e n t s  a r e  excluded: sandy, A/5;  co~r~t~-Jo~w~Y,  214; (il)r-

.
.

loamy,  coarse-  and f ine-s i l ty ,  J/2; c layey ,  J/4. Consider ~“b.qLJlutio,,  of z-bar rcLe,,Lion
for these Kuidelinen aa soon  aa estimates are generally available.

Future Activities

Doi1 water undoubtedly will be a Lopic of thr next meeti~~g.
and central  to our interpretationa  p r o g r a m ,

The topic  il; technical ,  W3llY  lil(-PtPgl
which iu t h e  f”L”re  prohobly will rewlw

proportionately  more aLtent ion in these deliheralions. There is (I need now Lo enJiSt Lt,V ht’ll
regional  ConbnitLees  and to focus tine and energy  on a few topics thaL will he fWJorell i,L t
next meeting. JL ix recommended that:
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l’be WaHhingto”  Office shortly establish working groups that would become a commitLee  for
lhe next NWPC. The working group would enlist the help of the upcoming regional work-
planning conferences to pursue:

0 (8)

(b)

cc.1

Cd)

Improvements  in the definition of root abundances classes, frame guidt>lineg 011
description of crops which differ in root abundance,  work 0” field procedures, ““d
assemble rooting depth information.

Apply existing water regime data to complete an annual water stale ~eque”res  for tl
major soil phase for each HLRA, if the data  are available. This recommendsLion  would
fi(snd apart from whether annual water ~~ate  sequences are ill the rf*vir;~d  Hunual,  sj”cr
i” one form or another we need a standard fornlat  for Lhe assembly  n”d dlsplny  ol w~tr,
regime informalion.

txpl.ore  the  appl i cat ion  o f  utlsaturated h y d r a u l i c  condurtivily  m~~~~~.urem~~nLs  f or
standard pedotogicel  documrutation,  for interprctetio”~,  and as applied Lo hydrologir
models. Recommend  procedures.

With both the enhanced activity in remote sensing of waler, which is rrfitrirtrd “ow Lo
Lhc upprr  few centimeters, and the greater i”Lereet  in the applicatio”  of pcdoloSy  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 patlern  oft wutcr  staLrti
of the uppet-most  5 to 20 cm of Lhe aoil as this relates to remote sr”sing, cracking,
locat variation i” row-cropped fields, soil mulch effectivrnrsn,  and intcrrc*JaLiont; t.o
ru”of1  n”d erosi.o”.

DISCUSSION

The section perst  lels  and amplifies upon the recommendations of the previous 8ecLion ot~d
provides a Jirlk  Lo the Documents.

ument  2 reviews Lhc documentation of  roots in recenl  standard soil survey reports.

OI

Thr
armat,iorl ge”rralty  is scanty and commonly is wanting in quantitative exactness. It would
m a low apple to improve the situaLion  greatly. There would seem to be “a teal trrhrlical

imnedinlrnts.  Guidelines (to be auaeested)  should be established shorLlv and a~nlircl  i” the
ongoing soil survey qualiiy controi-pro&m. There is, though, a further matter. Thr soil
survey  is largely complrtr4  in many !kijor Land ~esourre A r e a s . For these HLRA’s,  w(s w o u l d
COJlVVL ro0L infotx~.#l  ioll by phone  u”d correspo”d~~~~~~  f?os caxpcri  cllcrd soi I sl‘icnl i  st s
indrpt*“‘lerlt  01 Ltbo qu”I i Ly  ro”Lro1  pragr~m  of o”goi”y so i l  survrys. A ”  i”it  inI pro~c~i!~rl*  Lo KC.L
some illformat  ioll r;lpiclty, laight  he l~or  Lhe S o i l s  S t a f f s ,  TSC’s,  L o  asri~u  MI.UA’s  L o  stxtrs,  awl
10 rcqwst  llw staLcs to Rive best  estinlates for  the  domi,nent p h a s e  ol the s o i l  series tlaulcd  i”
the mapping  ““its of the general soil maps of thr compJ,eted  soil surveys  of thaL MLHA. We need,
in a”y event Lo get the joh done soon to capture the experience of people who have mapped in
these HLRA’s.

.-

-.

Possible Ruideli”ee  for data collection o” a survey basis are a6 follows:

IFor Lwo i”drx crop  plants (trers  i n c l u d e d )  i” the M a j o r  L a n d  Hesourcr  Arr,~ whcl-c>  the tiurvfy  is
located, provide estimates for each soil phase of Lhe  depths (to the “eareat,  IO cm) to the basr
of common or many roots and to where root8 essentially stop. Provide depth limita  for both
irrigated and nonirrigated soils if considerably different. Select index crops o” Lhr hssis of
entensiveneas,  ubiquity, and economic importance. If valid field water depletion informaLion  ifi
at variance with the maximum depth of rooting, then substitute a depLh  hased  on the water
depletion information. Provide in the soil survey report in tahulrlt form the dcsrriplors
indicative of strong root restriction and explain. I n d i c a t e  i n  the Reneralized disrua.io”
(tabular, hopefully) of the mapping unit that no coots would b? expected because of thrxc root’
restricting features. Document 3 shows as an example that for imporLunL soils of Major I.ar~~l
Resource Area 103 presence of sand and gravel and mnssi,vcness  insLead of w#,nh  sLruc_lurr~  arc
highly correlated with where roots stop. Hake root ohhervations an imporLanL ronsidrrat ion in. . _ ~. _.~pcoons tor qualrt,y c o n t r o l  documentation ot soil ph”sca. 1,o n o t  “lake  roo1

a  parLicularly  i,mporLant  criteria” f o r  inclusio”  oE a  pedau i” the publish4  soi t
Concentrate 011 rool depth gcnernlizeLiona  in published Documents.
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!jd+t Howard  Taylor’s: rerwmendation  on C~~OIC~  of root rbunduoce  (Document 5): This would
require  chnngrs in the current draEt  of the revised Soil Survey Manual (Document 4). Hake  an
t’vei~;~ti~n  of within-hor,izon  root reatri,ction  from the aoil surface for horizon6 with few rooLa_
A Possible uppronrh  is lo have three claaaea: No reotriction,  BOP~C  rratriction, and nearly
COniplOtlS restriction. For the last claaa, caaentially all roots would he between EtrurtUral
(~1116  or in permanent  voids or porea. For the “some”  and “complete” restriction classes, Provi

de11 number related to the size of soil vol~~~,ea that are nearly frte’of rootu.  Thia number  miRht  b
tukrn a6 Lhe minimum dlamrtrr  of volumes from which  roota  arc reatrirtcd. It would hc enUe@sed
bY u trRll6erl normal to ~hr planea  of maximum root concentration (verlical  If hctween  pJat@s,
horizwtnl i f  IICLW~OII prisme). Tht* mrdian distance would be rstabliahed  for the?  di+mclrr  Of
VoIunles  from which routs RT,!  excluded.
I i1131 mt=diun  valur~.

T h e  tot*1 traneect  l e n g t h  fihoold  br al Icast. 10 t imen th1’

English physical pedologiata use 0.05 bar for a laboratory ealimate of the ULV’r  water
rontenl  for avoililble  water rapacity measurements.

Field neusurements  (l)ocunsnt l), particularly for aurficial  horiz:na, indicllte th:il
lhe upper water limit considerably exceeds that retained against 1/3 bar.

Mcaauremrnts  hy the chairman augseat  that the minimum lenaion 81 15 cm hv~ facmr
cultivate iu below l/3 bar.

Water-Related information  in Inttrprttalipn  Docume&-_-. .-. ~--_._-.__  _ __.._  _.__.~._

The table (Dorumrnt  6) would iuclode Ringle value estimatea  by grOL#ped horiswns of lJerm~‘ebiLitY~
Ibt’opOrtion of that mtrix and  s t r u c t u r a l  surfilce w,itb  7 2 chrome  ( o p t  ional IVY Hl,UAl,  I/:)- and I’,-
~I:IV  wet.rl- retenlicrn  und JVB~ Iable  water  by horixou groups; b u l k  dc.usily IIIIII YOIUIIN Of C~(rsf’
fr;lgments if not in another table; depths t o  t h e  bosea o f  common  rools and of f6.w roole; 1’ -*
measure of the relative moiatneaa  or dryness  over the depth of common  rools using vrhw the
soil taxonomy estimator program; runon and runoff class placements; thr acnsooal  high Position
and kind of Water table ;  hydrolo8ic  grO”p; and floodin  Inc idence . Last  three would  be RS :
entries for the phase.

The chroma would be useful in certain soils for predlcting’  the reasonal  occurrence of rrc’~ waler.
Retention values would provide nurPbrra,  not adjusted for plant u6e, that may find  application  in
such  thinga aa computation of air-filled pore apace and determinalion  of the amoM of w~+l~r
energetically available to plants at a given field soil water conleut for irriRatiol1  srhcarluLin8.
Computation of the nwnbcr of dry days in the month of highest  rvapotrrrnspirat  ion over the rlrPth
to the base of the common roots combines available water, rvapotrallspirstioll,  and PrrciPitnti
The example employs the procedure developed by Franklin Newhall,  Cl imstologitit,  SCS (C:ll(.Llet
of Soil tloisturr  Re8imes from the Cl imatic Record.  Mimeo. 1976).  SPJ~YO~II  h i g h  waler  lnblr
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now part of the standard documentation. Hunoff and runon  classeii  have to be deilned.  ‘The Idea
wo,,ld hr LO list those #oil phases  where  there  i s  suffiHent runoff or rune,, thaw there 1~ a n
important impact on the i,,teroaI aoil moisture. For such aoil Bhaseu,  caI,.ulatio,, of water &tatc
from prcacipitstion  and evapolranspiration  (dry days,  for example) would uo1  be reported.

0The advantage of  such a tabI,* is that WC would have in one place much of the ‘iniora,ut,ion  t h a t
pertainn  to the water regime. B y  t h i s  assembly  w e  w o u l d  reiuiorr~  i,,t*rrelationshil~v  aud
provide  more of a iorur on plaut  ~rowlh ronsidrralions.

hs~mbbab  _~f~.Fi,r!iJJe_!rr.  H,~as,,remr,,ts__._.  -, .._-.

I,, 1 9 6 4  t h e  rhi,irmar, (then also chatrma,,:)  rcqueated  informalion  i r o n ,  t h e  Rt,ut,*  soil hrirntista
(Document IO). Recently,  the rhsirman made Inqulriee  by phone, mainly to SEA-AU pcr~onn~l,  MHI
also reyucstrd  the committee members Lo supply informalion. The  re,‘c”,  survey (I)or,,nn*r,t  10) is

2
incomplete. A ro,,gh rst imate is that 2 0 0  tnxa-vegetation  r e c o r d s  wcr,’ u,,rovrrc~I  in  11,~  receut
%;urvcy that should be explored for po”siblr Incorporation iu the I,:,, io,,al  data ban,?.

Thrsr f igures do ,,ot inc lude  work  begun in 1 9 7 9 ,
etudie6, the dryland  wheat  s ta t ions ,

the ESCS program, various remote-r;,,“l;ing
and Cal  I iornia  wo:~k (survryed hy a commit tee  mc~~~hrr).

N,*ilt,cr does  i t  inrludr  datn f o u n d  i n  111,’  1 9 6 4  survey *,hich W,,R  n o ,  u,,rovrrr,l i n  t,hc  rc~,~“t
SUWP~.  W e  may  OFGSU~  thal  a complele  survry would  double  t h e s e  f i g u r e s ,  b u t  tt,aL tl,iH inrrenn,~
w o u l d  br oifsc*t by h a l f  of the turn  p lus  vege ta t ion  rombiuation.  bein ,u,e,,lLnhlr  for one reason
or another.  For p~allllillg purposea,  then, a figure of 200 tara-vcgetatio,,  combi,,atio,,s  m a y  b e
ausum(.~l  A” estimate of  10 weeks truvel  is  assumed to vis it  the mnjor ins1111  lulions. The w o r k
itarlt  would take at least t year of  concentrated effort after which it  could be t,,cned  ov,*r t,t,e
t~he Hegional  S o i l s  Stllffs  t o  ,onti”ue. T h e  assembly  shoold be so arranmrd  tt,t,t per80,,,,,~1  oi  the
orIginaCing  organizat,io,,  are auLho,-s  ou the port ion of the publicaLion  th,, coutains  Lhcir d a t a .
The  fitHt efforts  should go into hard copy publication.  One reason is  LhaL the detc, would b,*
accessible Lo the most people the quickest. A,,ott,er rruso”  in t h a t  i, fornuil  c o u l d  ht. adoyted,
u s i n g  aepacetr  sec t ions  by  or ig ina t ing  oiiire, which  would  g ive  expl ic i t  autt,orst,ip  to the
people and organizations from which the data originntrd. A  t h i r d  reason is thal  thcs  vurious

0

limitations and complexit ies  of  the data set can be explored  and explaiued.  It would 8eem lha~
the Hydrologic Bata Oiiicc~,  SEA-AU, Brltsville, would h,, a good plecr  for a person to work on tt,e
projecl s ince  there  i s  a l ready  the  in fras truc ture  for  the  in terpre ta t ion  a,,,1  publiratin,,  of
hydro log ic  in format ion .  Furthermore ,  the  encumbent could anaociate  wilh Lhe peoyI,* uesrby in
the National Soil Correlation a,,,l Classiiicat,io”  Offices.

Water state  data .assembly  is only par1 of a more ~eueral  need to as~,~,,,hl,~ hard-Lo-Ret,  exprntiive
wa,,*,- IlilLU. Such data inclucl,~ iree waler height and ro~t~mt; hydraull ir ,o,,d,,,‘l  ivity. s~,,,,ralr,l
t,n~l  ,,ns*t,,r;,trtl;  and  i,,I~iI,rr,,io,,.

l,‘it’l  ~I-II~~L~‘~-,~,~I,~~~I  B.,xim,mI  W.,,,*r _,~o,llr,,,  _Bil,,B,x

Bocumrnt  7 coutains  m e t h o d s  proposed  try Ritchie,  et al., a n d  ulso by Lhe rhai ram,,  . Uocumeut:~t  ion
o f  Lhc*  p r e c i p i t a t i o n  f o r  the p e r i o d  o f  mcasur,mc,,t  is imporlant  a8 is comparison of the et,ort-
term a,,d long-term precipitation records in order t,o estahlinh the relative wetuesa  or dryness
over th,, time of measurement (Bor,un,nt  R)

‘Ill,*  r,~,- i s  J queslio,, ;,I,,,,,, th,* vslidily  o f  the 1owt.r  w;,,~er l i m i t  i,, soi IY wl,,*r,s  lh,*rc*  i s
apprrriahlc  upw;,rd  movrmenl  oi w a t e r . Ili~cumenl  7 couln  ins  a paper o,, a sludy  iu w h i c h  ,,pw~,r,l
movemrut  of water is  ~mranured. A small difierruce between the upper uud lower limit at the base
of the zone of water depletion may be the result  of  upward water m o v e m e n t  a n d  uot be a

‘. cousequrnce  of a small removal of water by roots. As a rule of thumb,  ,,pward  movement may be
assumrd to be small for soils that are drier than usually moist if free waler irz below 2 meleru.
Perhaps the method may be applied to most soils in the area of usually moisl .aoils if they lack I ,
water table above some depth. The subject needs more consideration.

Special attention needs to be given to the collecti~” of field water contcuts for the upper 5 lo
2 0  c e n t i m e t e r s  o f  the soil . Thi s  zone  commonly  is quite diiiereut from th,, tioi I hr,u~rrtI,  i,,

0

composit ion and organization. I n  r o w - t y p e  c u l t i v a t e d  f i e l d s  the orgnnizat~io,,  is atron(lly
dependent on the degree and the kinds of mechanical dieturbancr. W a t e r  rontculh: in parts  01 thca
auriicial  zone that are not compacted are highly seneilivc to trnsiou  i,, the range below 100 ml,.
Th,, u p p e r  w a t e r  limit a8 d e t e r m i n e d  i n  t h e  f i e l d  ( D o c u m e n t  6, Fra~~zmrier, et ~1.) may  Iw

ronsiderahly  h i g h e r  t h a n  l/3-har  re tent ion  for  suriicial  horizons. I.nborato,-y  water rel~nl  ion
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mrssureaents  at low tension on such surficial  material are scarce hsceuar of the diffiallty  of

CO11N'ti"8 temples. t!inimum  wat~er  contents may be useful in the predictton  of the 10~s of waler
by surface evepolrenspirrtion. R e m o t e  Stnling  of water ir limited lo the upper 5 to 20
centimrtefs. We should obtain ground truth for the ainimum  water content of the uppermoet  few
centimrters  l i n k e d  t o  H probsbiliatic  IteLement  r e l a t i n g  t h e  preripitsrion  d u r i n g  the
measurement period lo long-term preclpilation  (Document  8). 0

Taxonomic  Matters-_.-.-._.  .-~-__

Dornment 9 contains comment6  about the moisture contrbl  rection with regards to th,, thirk,,rRs
and Irounde.riea. Baaed  in part on the discussion  in Document 9, lhrer changes ere proposed: Thr
first is to place the upper boundary of the control nection  at the soil RII~I’BCF. The r,*a~~oo
originally for not plarin~  thr upper boundary et thr surface was to remove lh,* effect of sn~l I
precipitation events that would not have much inflnrnrr on plant growth and would r,~d,,ct~ the
reliability of calculations of the soil moisture stale from weather claln. Field lil,*atauren,*nts
now ore more ronvoon.  and there is less nerd  to calculate the moisture regime from went.hrr  dot,,.
t’lIrthc!r#n”re) remote sensing techniques to ineubure  the upper few crntimetrrs  2,~ al hand, nnd WC
s h o u l d  r a k e  edvantagc of them for taxonomic plaremrnt. Perhaps the most important rt~son to
change  i s  that  the  pn!‘t of the lroil exc luded  ia of ,‘rilical  importancr for il wid,. ,‘i,ngc>  of nail
bc*havior  i,,frrences.

The second recommendal~ion  is lo have two auhhectio,,s,  from 0 to IO cm to a depth snfficirnt  to
hold u specified am”u,,t  of water. The O-10 cn ~nbsection  would be employed in the definition “1
the moisture regime of soils d,‘ier than t~liuslly  !@!A, that lend lo hnvr  shallow’rooting. Such
soi Is ro,n~~only  have an tlppreriable component of sunm,er  prerlpitalion.

The third rrcommendution  is Lo definr thickness of the lower subsection on centimelerr  of waler
held between l/3 (0.1, 0.05) bnr end 80 yerrrnt of 15-bar for soils where the question is whether
aridir  (torric) or not, and lS-bar  for the other soils. Such n drfinition  would h,a m,,rh casirr
lo apply than  the current one (difference between depth of prnetration of 1 inch and 3 inchrs of
wat,.r.) If the upper  10 cm were excluded, the control section shoul,d  have u capacity of 8 cm of
walrr. If the control section were placed at the snrfnce, the rapacity should be 10 cn~. ‘The RO
pcrrcnt  of 15-bar approximates loo-bar retenlion.

0
The fourth recommendation  i,,v”lves  the use of 15-bar 88 the criterion for the scyaraliou  betwren
moist and dry states. This is unsatisfactory for the separation of soiln that are only somewhel
d;ie? tha,, uauqlly  moist because thenr soils unless they crack ~trO"gly,  exrepl  in the exlremt!

--?--upper parta,  have minimum waler contents very near 15 bar. The reason is ‘hat adapted plsnts
I<~IIIOVL.  w;,,,%r o n l y  t o  ,,,‘i~r IS b a r . F o r  tach sojIm, it  ia imposnihlr  b y  firld trchniquek t o
t,stnl,l isll wl~c~lhrr  tl,?y AW dry o r  ,~~ois~. l’hc wit kt‘ needs study. I’~rh;~pr  a wuplr  OK I imils arc.
~~vtvlrd  wi ,h water content i,,crensing  81 the taxonomir boundary  in q,,,‘st ion h@.romc*s  ~WW  moi sl .

l‘he  rurrerbl  drirfl lor the drscripti”,~  o f  Lhe yearly ~quence o f  soil wott’r ~Latcs  (which is II
subject  of conunittre  6) makes it optional whether Lhe ,Flightly  Foist and ~?y ?,nis snbrlarse~ of-.
moist are used..- ~_ The ~&i~_~I  class encompasses more than the range of water normally conRidered
r,voiiable (0.01-15 bar vs. l/3 or l/10 or 15 bar). Hence to say the soil is moist, Rives little
i,~i”rmaLior,  on .smounLs  of available waler. “--~:To implement the charge of this co,nslLter  it would
seem  obligatory to provide more precision than is possible ,,sin@, the*  class t!oi.st r,lon,!.  The
rcqui rpmc*nt  to ,ISV s~l~clnssrs  of uboii& c o u l d  be rcsst rict~ed  L o  Lhr upp,‘r o,etcsr and ,cr the pr”wi,,~(
season in order t<, rrtlucc the work and slill I,“vP a data hnse highly rl*l~*vant  Lo pla,,ts.

-.

:
Document II raises the concern  that, more attention should be give,, to Lhe water  state below the
moisture control section. It is the chairman’s though1 that we should  give the moitzture  regime
description proposed for the new tlanusl  (the charge of Comnittee  6) several yearn Lo beromc
applied before considering the issues.

This report overall puts emphasis on field observelione and mrasuremenls  (roots, n~(1sure,,11!,11li  “I
maximum and minimum waler content, d o c u m e n t a l i o n  o f  water slate8  ovrr time*, 1.1r.j. T h i s
reflects  the chairman’s hiss ,  corunittee  membership,  and Lhr direrlion of lhr soil survey, whit
is a v e r y  emperical  a c t i v i t y . There ie another viewpoint,  which l;~vors cmpha~in on drclur~l  iou om
the water  reg ime  from weather  data  snd  mt%a,rements  of soil pr”prrLics.  Keith  Saxtoo,  SKI\-AH,
Pullman, Washington, very ably presents this position:
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“For the SFAW model (Saxton, et al, 1974. Trrnn. ASAE 17:673),  I nded to know the water
holding cbaracteriltics of the roil by each major horixon. This conaints  of tenlion-water
and unsaturated conduct iv i ty-water  relrtionlhipr  plus valuel  for .aaturrtion,  field
capacity, and wilting point. For J recent study involving u#e of the model over broad area@
o f  Uirsouri,  Kanran, Iowa,  and S o u t h  Dakota, I uled s o i l  t e x t u r e  de!criptionl  to aelect
from a eerie8 of generalized water characteristic  relrtionlhipr  which we developed from
literature data. This method, with all of its aimplificrtion~ and assumptions, proved to
be quite useful for computing #oil  water regimes and relating thrae to crop water stress  end
c r o p  y i e l d s . ”

II . . . I aec  little u8c of measuring existing 8011  water .  We f irs t  need the  basic  so i l
properitiea  then we can integrate the climatic and vegetation cffectp. If aoil  water
monitoring ia done, extensive variable measurement is needed to document the climate, 8011,
and ve&ation effects if any explanation or extrapolation is to be accomplished.

“Hydrologic q odelling will use data  inputs of 811 of these factors and allow them to
interact with time. Soil,chrrrcteriatica  are one of the most important but they vary  less
with time 80 they add Itability and predicstable  performance through time for a given
location.

“Root  distribution  with time end depth ia very important since this is the prlmery
connecting method between soil water in storage and climatic evaporative demand. The
romplexitiem  of root penetration, densities , aging, and effectiveness certainly need much
more definition and relationships to the aoil  profile.

“Dercriptione  of plant rvrllable  water should come from the roil water characteristic
curves. 1 believe if we had ‘adequate ’ deacriptians  of the soil  water relationships,
particularly tension-water curve@.,  we could then relate these to plant availability for the
chrracterintics  each plant polserses  to abstract aoil  water. This again rays  to focus our
attention on the #oil and not the vegetation interactions.

“In ounaary, my comente are biased toward J phyaicrl soil water approach. But to advance,
1 strongly believe we need to focus primarily on phyricrl  soil  deacription~  as we now find
them existing,  then integrate the cli.mrtc  and vegetation effects for explaining the soil
which haa developed over time and for predicting the water regimen  and,vegetation  growth.”

.-

*.

To a degree, @a&on  is saying that the roil rurvey should do more hydrologic mOdelling.  We
currently are applying two hydrolo&  modclr  in the NCSS genetally.  One is the model for t h e
calculation of water  rcagines  for taxonomic placement developed by Franklin Newhall; the other is
arve number approach for runoff which includes placement of soils in hydroloxic  groups. The
clforl ill hydroloRir q odelling in Lhr NCSS would sec”~  too small. There is no way to test Ssx~ori’e
posiL  ion on the relet Ive emphasis oo enperical  measurement or deduction but Lo apply one or more
hydrologic models widely. The current taxonomic  model ia simple compared to several oLher
hydrologic models in use. Do we have the necessary  input data  to teat  t,hc use of more hydrologic
complex modelm  for :sxonomy?  Apparently the SCS drought monitoring stations  (Document 10) would
gather the necessary  d a t a . Should we apply more complex models to the interpretive
documentation for soil surveys (see Document 617 Could the effecl of nlope and aspect  on radiant
energy received be added to models such as Saxton’s SPAW? Ueuriser has a model l,hnt  includes
Lhrse  dtlla (Document 11). Pcrhsps  N C S S  should list whaL ouLput  is desirrd  from a m o d e l  and
rrqueet SEA-AR to recommend which of the available models to apply by HLRA.  Apart from which
hydrologic model ia applied,~  until we have the staff and experience to rpply models  widely, we
are not going to 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 hydrrulic conductivity.

co!GfENTs
;’

x: One intention in formin this corrmittee  WIB to consider the integration of rainfall,
crops, and crop needs. Nave different soils and different plant needs. A given circumstance may

0

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

Grorrman: We would like to test the Newhall  model and also more  complex modrbls  for our
interpretations program.
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NATIONAL TECllNICAL WORK PLANNING CONFERENCE
OF THE

NATIONAL COOPERATIVE SOIL SURVEY

COMMITTEE 5: Ccl?lFIDENCE LIMITS FOR SOIL SURVEY INFORMATION

I. COMMITTEE MEIBTRSHIP:

* Dr. F. P. Miller, Co-Chairman
* Dr. L. P. Wilding, Co-Chairman

Dr. R. W. Arnold Dr. R. L. Handy *Dr.
* Dr. Ray Dideriksen * Dr. 8.~ L. Harris *Mr.
* Mr. William J. Edmunds * Mr. Victor G. Li.nk Dr.

Mr. Frederick E. Gilbert * Mrs. Hcleaine Markowick *Mr.

I I . OBJECTIVES:

-

E. H. Rutlrdgc
Charles Thompson
Gore Ueharo
Earl E. Voss

1.

2.

3.

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

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

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 prospectfves.

I I I . STATEMENT OF PROBLEM:

Soil surveys are being used i~ncreasingly by a more sophisticated
clieutclc. Many users are familiar with statistical iudiries  and now
r e q u e s t  confldcnce 1,imits and varinbllity  pctrnmetcrs  be prttscsutcd  wi th
data and information provided to them. In transmitting information and
interpretations of soil behavior vin maps and tables. the soil scientist
is being pressured to provide confidence limits and’measures  of homogeneity
to document the authenticity  of soil surveys. Among many users there is
still a sense of rnystiquc about  soi l  surveys; how :rre they mode  awl whst
is thcic dcgrcc  of predictability  under constraints  of mapping-unit compo-
sition vnriabiLi.ty  and in incredibly small samplfng 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 obscr-
vatlons on the landscape to points beyond where these inferences are
judged to be valid. The points  at which the inferences no longer apply
become the boundary of mapping unit delineations. The scientific basis
of  soi l  surwys 1s that soil conditi.ons  do have a prcdlctoble patteru
of associstion with a given landscape.

* Members prcscnt at Nations1 Workshop in Son Antonio. Texas 1979

-.
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Thercforc, lo use the soil survey effectively and within its  confidcn,:r
limits. the user must be aware of the scient.ifir  philosophy.  techniques  und
bnsls for: moklny:  sol1 maps , the composition of resultinR landscape IIUJ~~.I,I~
units . thr vnrLobi,lity  of both mapping unit components and nssocintod  soil

0

properties, and sources of error in constructinfi  a soil map. W h e n  a  llHCr
of  soi l  survey informntion does not possess this understsndtng.  it ,IS the
responsibility  of the interpretation special.int  and report writer to trans-
mit these concepts clcnrly to the usor so ht. places no more nor no less
confldcncc  in the product than what is intended. _

IV. API’ROACII RATICNN,R:
‘.

Membership to this standing committee is interdisciplinary in scope;
ind iv idua ls  hnvc been invited to serve on the busis of their exper t i s e ,
interest  nnd rxpcricnce to contribute to the objectives  set forth. Rcsponscs
to initial nct.lvltLus  have been  excellent and individuals hove taken their
commitments scrlously. This report neccasarily  represents a status report
of past activities and future endeavors.

Work Rroups  were nssiRned  to nssrmble  preliminary information rcgording
confidcnco lim,Lts  that could bc expected from soil surveys fur properties
ident i f i ed  us drtermlnants  for soil response bchnvior to applied uses. The
following format was followed for commIttee input:

1.

2.

3.

4.

5.

Identify soil properties including depth nnd other attributes
(i.e., pnrcnt material, bedrock  geology,  topography, climntc,
etc . )  that  affect  use and nlnnagemcnt  of soi ls  for  given purposes.

Identify sources  of error and relative msgnitudcs 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).

Identify  COPIIIIUII  Lent ion vchicl~es  to r e l a t e  knowledgc of conlldencc
limits to users.

Draft consolidation report nnd recommendations.

Init.inl rfl‘orts w i l l  k’oncfntratc o n  ltrms ( 1 )  innl ( 2 ) .  After the
pcrtlnent sol1 propcrt Its hnvc been ldcntif 14. the work groups  wil.1 stole
sources of errors  that affect estimation of these determinants from soil
survey informutlon.
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V. CASE RXAMI’LES - PRORLEEIS.  SOIL PROPERTIES. SOURCES OF ERROR AND MANAt-XMENl
THAT AFFECT SOIL INTERPRRTATIONS

0 A. Waste Management:

.

1. Problem: Waste management includes the loadfng  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 .

b.

c .

d .

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

depth constraint on information; knowledge b:lse  and dcgrcc of
predictebil.ity  for soils decrease with depth. even though degree
of heterogeneity of substrata varies from landscape to landscape.

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

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 V S. overland
runoff system, etc.

4. Recommendation:

An expanded discussion of the most comnonly used systems and their
behavior and causes of failure could enhance the user’s confidrnco
in  so i l  survey interpretations.
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B. Soil Corrosivlty:

1. Probl~em: Metallic and nonmetallic materials  are used to transmit
a varlrty of resources, electric currents. and mossages. Many of
these materials are buried in the soil medium. These  mntcrials
are also used  to anchor and support structural loads within the
s o i l . The longevity and etrcngth 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  a multlbillion dollar a year loss to the Ammericnn
taxpayer and consumer.

2. Important soil properties and land attributes influencing  mcttalic
corroslvity:

a. nvailnbility of moisture to form electrolyte.

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

c. variability of electrolyte and oxygen with time, spatial
distributi~on 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.

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

a. inndequrtc  chnrncterizntion and  description  of propertics
causlnp.  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 influrnced
by both depth and time (e.g. fluctuation of sonc saturation) .

4. R~TXonunc!lld~ll  In,,: Wbcre  intrtprrtntions irrr mndc f o r  rorrosivlcy,
there should bc an expanded  narrative scctlon rxplatnin):  tbc
other attributes and conditions tlrat can produce concentration
cell rlrctrocln~mical potentials beyond just soil properties. SUCb
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: Bcc:~usr  of the need for more prccisr mnna):rmcnt  dccislons
ncccssitntcd  b y  the coat/prtcc  squccxc  focrd b y  todtry’s farmers and
the incrcasinb:  value of cropland, berauac of the potmtial  i m p a c t
of production rrsourcos  on water quality, and hccause of the in-
creasing  dumnnd for  defining, dclinentin~.  a n d  dcsi~:natlng  prime
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farmland, production indices and ylcld data eru needed.

2. Important soil properties and land attributes influencing crop
production:

a. solar radiation, day length, temperature, s~~~~nnl  character

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

c. nutrient supplying capacity

d. permcobility to both water nnd oxygen (drainage)

e. trafficability

f . erodnbility (slope, K factor)

g. susceptobility  to salinization

3. Sources of error:

8.

b.

C .

d.

c .

f .

mrlnegcment  vnrisbility

climate

crop variety

tillaRc systems (lower yields with lower production costs
provide higher prof It)

crop systems (fallow. etc.)

varl;tb,llity  of  root ing volume (e.g.,  impart  0C erosion on
produc t i on  - do not do adequate job of prcsc.nt Ing topsol I
in map descriptions)

4. Recomnmndetions:

a. systcmntic  yield dots ncquistion should  hc  considered:  Extension
ngrnt, SCS district  conscrvilt  lonlst, :~nd rspcrlmcnt  st:lt Ion

personnel s h o u l d  b e  g:nthcr Lu): y i e ld  d;ltn bcforr ;IWI during
pr0grcssive soil survey.

b. cotlsidcr produc t i on  index rather. than spcciCic yields for
map units in soil *urvey.

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

D.  Mlncrnl Rcsourccs:



rcsourccs.  however. their  depth beneath  the solI prec ludes
the U&C of the soil a-9 an indicator  of their presence.

2. lmportont soil propertics and land attributes influencing mlncral
resource identICicl\tlon:

a. mineral resources are often speciCic to geomorphic  units
( e . g .  gravel  tcrraccs.  eskera. rtc.)  associated with speclflc
soi l  or  soi l  wquence.

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

c. depth and homogeneity of soil parent material can provldo high
con f idence  lcvcl of predlctnbillty.

3. Sources of error:

a.

b.

c .

depth and homogenity  of soil parent material often not know
be low  5 -6  feet. (e .g . , 7-foot loess cap over gravels).

confidence levels can and muat be limited to specific  gco-
morphic units and narrow physiographic  basis for many rc-
8ourccf-4.

sands, gravels  predictable bnscd on geologic deposition (cncrgy
gradient) sequence; therefore. soil science is often not the
approprlata  di~scipl.ine  to provide a predictive basis  for
mineral rc8ourcoa.

d. climate - macro and micro

e. landscape unit attributes
etc.)



1. nvnllublc water supplying capacity - intcSrntion of items
c thru C.

3. Sources of error:

a.  Cartography - very little. map scales approprintc,
mnp quality generally good

b. Soil survey procedures - smnll error

c. Definition  and composition of map units - major
error; comccpts change  over tlmc;  r a p i d  turnowr
of soil scientists in arcba: map units inadequntcl~y
defined; inconsistent lntcrpretation  of definitions
by different scientists.

.

d. Inndcquatc means to relay knowledse of confidence limits
to Veers.

4. Recommendations:

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

b. Need more comprehensive definition of mapping units.

c . Need  better means to transfer knowledge of sources of error
and confidence limits to users.
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. AI’PROAHCES  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, clumsy t.n use and hard to read,

Dr. R. W. Arnold and associates of Cornell University have
developed u graphics1 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. probsbility  levels and classification
accuracies have been developed as a simple, rapid means to
statistically summnrizc 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 cluss 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
ac t iv i t i e s .

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

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

The graphs produced use the number of ground truth observations
on the Y axis nnd the number OL “other thnn” class mcmbcrs  o n
the x axis. The “other than” cl.aas members rcprcsent  those
observations that do not fit within the limits of the class
concept. The levels of accurac.y  (maximum = upper confidence
limit and minimum = lower confidence limit) are shown as
straight lines and interpolations  can be m:idc  between them.
The estlmltes obtained  by this gr;lphic;ll  solution arc more
than adcquatc for our purposes in soil survey.

2. USC of confidence ltmits: 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 . It is included or excluded; it is a yes or no decision.

In making probability statements. trade-otfs are involved. For
any set of observations,  one can vary the cl~~nccs  of being wrong
(probability level)  or one cnn vary the 1imiLs  of accuracy
(degree of correctness). It is always a compromise. If you want

.
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to ho rcnlly  confident  of your statement (say only 1 chance in
100 of bC1ng Wrong), the limits will be very vldc. On the other
hnnd, if you like to gamble (1 chance in 5 of being wrong), then
the stated limits  ~111  be very narrow. If a somplc is truly
reprcscntcltivc o f  n lnrgcr populntlon,  then h y  incressing  the
numhcr ol snmplcs the limits  will become narrower, For cx~~mple,
if we mcrlsured  all pedons  in n msp unit we would huve  R perfect
f i t  ntd the snswer  w o u l d  b e  nbsolulely  c o r r e c t .  Crnph~ can bc
prepared  f o r  nny l e v e l  o f  probohility.  Likcwlstb  each graph cnn
be prcprlrcd for a number of snmplc sizes. The two c!xnmples  that
foll~ow  nrc for the upper and lower confidence  limit using the
90% probabil i ty  level mid for snmple sizes up LO 50.

A lower confidence limit lets you make an at lc:ast  stotcmcnt._~_ ____~_.__ -_ _--
When you make  40 observations and 10 belong to other clsssrs,
the mcasurcd pcrccnt  is 75% and graphically you note that ”
least 62% Is estimnted to be the some ~1~s .(l in 10 chance of_ _ _ _
error) .

An gp~ confidence limit lets you make an s_ ss~ statement.__-_--_ -
With rho previous example you note that at most 83x Is estimated- - -
to bc the same clnss.

All too often  we report only our guesst~mnte of the proport ion
found in a sample or suspcctcd of being found. It is more
reelistlc  LO give ranges based on the sample doto at our dls-
posnl.. I&cry decision  we make is bnsed  on our preception  of
the correctness of the information and on our preceptlon  of
the risk or expected consequence of making this decision  versus
an alternative dcclslon.

3. Now  many samples to take? The minimum number ‘of observations
to make varies with the chnnccs of being wrong (probability
level) nod the 1~~~1  of accuracy (degree of correctness) desired.

The grnpli:;  ior t~he lower conflcl~ncr.  limit cnn bta used  t o  cstIm;~tc
how “lally  s:ulq’I <!S “i 1 1 bc uccdc%J . Set prohnlrtl.ity ilt 90X :lnJ
assuuc you “*nt your estimate  to be at lcast H(lZ 3ccurocc wlleu
npplyiug  the snmplc  results  to  thr rest of the map unLt. F01 I ow
the 80x line for minimum love1 of classification accuracy down
t o  the Y ~~1s  where there arc 0  “other than” cl.~s mcmbcrs  ilnd
you note 14. This mc,nns 14 r:nldom  obscrvnt~ons  would he nccdt~d
i f  Ull~  lJC*lon$;in~  L,, tllr SillllC c l a s s ,  tht is 14 OllL or 14. 1I you
expect, m f Lnd, 3  obscrv;~t  Ions that brlong LO other ~:l:isscs.
then go to 3 on the X axis and vcrtlrol till you cross the 8OZ
nccurncy level nod over on the Y ~1x1s where It Indicates  a oecd
f o r  about 38 observ:ltions.  That Is, with 35 out of 38 obscrvntions
belonging to the some  class , you wiil expect on 80% accuracy
of the major component.

Another woy to think about sumplea  Is when you plilu to t;lkc 200
aamplrs (observi~cion.5)  then y o u  mu*t n o t  hnvr more thnn nbout
2 7  obscrvntions  in other clnswrs j.f y o u  hope  Lo ;~chfcvc  nL Ic;lsl
on  80X accuracy.

- 80 -



4. Estimating composition: The purpose of stntistical  prob;rbllity
is to let you cxtrnpolatr  from obrervarions  dr;n?n  from n s;uxplc
t o  the popul;ltion ns il whole. Par rxamplc,  you or ten wish t11
extrapolntc from mcasurcmcnts made in II few dclinrations to map
unit as a whole.

Assume you made 4 transects having 13, 9, 7 and 11 observations
for  0 total of 40. Out of that 4@, only 30 helonged  to the SDITII?
c l a s s . The predicted mnximum accuracy  would be nhout 83% and
the minimum accuracy would be ahout 62:!. Y O U , thcrcfore,  would
e s t i m a t e  that the mnp unit  comprises hctwcrn  62 and 8 3 %  o f  t h e
major component based on your set of observations and assuming
a 1 in 10 chance of being wrong. Lstimates of each component
can be obtained from the graph, or if ncccssary, by extending
the graph if you nurintoin the same intervals  on both the X and
Y axis.

This same procedure applies to consociations,  cpmplexcs,  and
associations. It also oppll~ed  to other features such as
stoniness, rock outcrop, and in as many ways au you hnvc
binomial decisions to make.

B. Analysis of Variance (ANOVA)  Approach - VP1

1. Introduction: There is a move afoot nationally to introduce the
statistical method into the characterizotlon  of mapping and tax-
onomic units in soil survey. The statistical method provides pro-
cedures for assessing the magnitude and distribution of the existi!
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
fgilure to randomly replicate observations limit statistical
analysis of the data to simple descriptive statistics, such as
mean, stnudnrd dcvi~atlon, vnrinnce,  stnndard error,  a n d  c o -
ef f ic ient  of  varinbility. ‘l’hcsc stutistics  drscrib,~ t h e  d i s t r i -
b u t i o n  o f  a  populnt  ton about :nr avcragr for n given p:lromctrr.
It is further argued that statistical statements based ou these
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 lnck of repl.ication of observations
and of an experimental design prevents an ;un:rlysis of the vari-
ability of a mnpping  unit . ‘The USC of rocfriclcnt  OC v a r i a b i l i t y
as an estimate  of vnriabili.ty  in il mapping unit can lead to mis-
lending conclusions if covarinnre occurs betwctn sample mean sire
and standard deviation (S.D.). Table 1 illustrates such a situ-
ation for base saturation.

Table 1. Base Ssturdtion  by Strata for Napping Unit 105Cl
Montgomery County, Virginia

__
cv Y S.D MIN MAX--____---L-____-~~~_--_--- - -

Stratum 1 47.1 45.4 21.4 13.1 79.2

Stratum 2 55.6 8.2 4.6 2.2~ 15.5 __

- at -
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If soil science is to comprehensively assess the variability within
mapping units, it foll.ows that the use of statistical analysis of
variance (ANOVA)  is a powerful tool. ANOVA  provides a proccdurc lor
determining whether pcdons or delineations arc similar or different
at a given probability level. The use of ANOVA  for determining the
variability wlthi,n a given mapping unit can be accomplkhed by using
a nested sampling design since a pedon can occur in only one delines-
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

(1) Strata within a soil association.

(2) Delineations within strata.

(3) Pedons within delineations.

from:

(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 aruluaed by computer  for the parameters of olevdtion
and relief and for the.percentage  distribution of slope classes and
topographic shapes. The variance “as partit,ioned  and calculating
formulas and assumptions have been provided in the statistical design.

2. Summary :

The use of ANOVA  and the partitioning of the total variance into
error (variability within 7 meters), pedons (within delineations).
dellorations  (within strata), and strata (within soil nssocintlons)
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 taxonomlc unit.s may be used to describe the mapping unit. llow-
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, pH and clay content
were among strata, pedons within delineations and among duplicate
pedons

Extreme variability within mapping units should not be used as
the sole basis to evaluote  the validity , quality or accuracy
of the soil survey product because variability is a criterion for
defining the mapping unit in terms of: Consociotioos.  Complexes,
undifferentiated groups and soil associations.



A statjslicul  procedure that enoblcs a hcttrt  ,JArtitiO!,ilJ~  of
tclntive soutccs  it’ vrwli~bl.lity  with n n d  umonp,  mapping wits n t e
pettlncn~ to cscnhlishing a mapping unit Icgend.  dclinlug map untt
compwit~lon  :lnd dcsi~ning  cxperlments f o r  acccsslng  s o i l  bchovlot.

Thr, major xlvant;,gc of the ANOVA  :Ipptonch i~ that it p r o v i d e s  unbinscd
cstimotcs  o f  b o t h  ccnttnl,  telldewy and confidcncr  .lImi~~. D1 s:xlwn t;lg:os
ate that it tcquires n mote comprehensive undcrstondlng  of st~\Llstics,
tcsults  may br confnundcd  by interactions that make 1~ntctptrt:~~lons
difL-IculL und the method  d o e s  n o t  toedlly  lend ilself (II tupid i~nolysls
and  data tedwt  Ion by iicld soi l  sc ientists . Another 1 lmlttrt  ion Is lhnt
it requiter il I:lt~:e  number of obsetvatlons  to obtain II uniform dLsLtLbutLou
of “hsctv;~tloos  owt the atoa of  invest igation.

C .  Coofflcient  of Vntiubility A p p r o a c h  (CV) - l’exas A&N

Onc approach 1.. P. Wildl.n& and others have found uscrul to portray
variabi l i ty  amow different so11 properties and snmplinx encttics
iS the rocific&  of vnriability’  (CV). cv it? n stntistirol  mcasllre
“I s a m p l e  vnrlntion and 1s defined as sample  deviation (S.D.) exptcswd
08 a petcent:ige  of the sample  mean (E), i .e. :

1t is  npptoptiutc  for c”mp:wJng  d i s p e r s i o n  o f  differcut  soil propertics  ftre_
from scale LocLot  but iC nssumcs  normal Ltequency dlsttibutlon,  no covi~tlauce
bctwoco the sumplc mean and S.D. and data whctc the mean does nof npptonch 0.
IL hw been convcnicnt to us” CV ln comparing data from different t*xpucimcut;ll
sources when cump;~tisons  wr>te  not possible by other mcchods  because somplc
designs wctc dlrictcnt. Flgurcs 3. 4 and 5 ore examples of thins opptonch
to illustt:ltc  teln~lve magnitudes of soil property vatjntion  with inctensing
scal~e factor (pcdon __+ series -----_) mappinR unit + survey arca).
‘TllC~SC  es;rln~~lc.s roprcsenl  n :nmpllation  t;lkcn  f r o m  the 1 itrratutc nnd thr
n~ltllots’ work  but ilrc hcwlly welghtrd to  gLacl;ltcd  scc~tots of the w o r l d .

W h i l e  it is not possible  to  grnctalize  soil vatiobflity for all cor~ditions,
crttain soil properties consistently tend to be more variable than others;.
Ilxamples  hw’c been  categorized as follows:

1. l e a s t  vnrjnblc ptopettfrs  - CV’s conmonly < 1 5 %_-.---
- sol1 color (hue and value)
- soi l  p1l
- thlckncss  of A hor i zon

2. vntl;~~~_pywctticamodct:ltcly - U’s commonly b~~twccn 15 nnd 35%
- totu1 sand, t o ta l  s i l t  and total  clay scp”t”tL*s
- CEC
- base sntutntion

- G, _
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- grade and class of soil structure
- liquid limit
- calcium carbonate equivalent

most variable properties - CV’s commonly > 35X and sometimes 100%
or more for some chemical properties (see Figure 3)
- solum  thickness
- B2 horizon thickness
- soi l  co lor  (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
retognized  that different bio-physical conditions, specific objectives
to be achieved and time or labor restrictions would impact on this
deciBiOn. Several sampling schemes should be developed to satisfy
alternative needs.

- y,



VII. SOUKCI:.S ANI) K~:I.ATlVII  ~1hCNl’I‘lIDlB  OF CKKOK KELATED  TO SOIL SUKVEY
I’KOCI1DUIII~S  ANI)  VI:KI 1~ICA’l’ION

A. Cnrtogrophy  nnd Sol1 Survey Procrdurca

1. l~I1trud”clioII: t’cdology  is b a s e d  o n  working  models that nttcmpt
t o  oxplain  t h e  relntionshlps  bctwecn  sets nf soil propcrt let;
end rclntivc lrrndscnpc  posit ions. O n e  cxprcssion of thL>sn mdels
is u 8011 survey m n p .

’ Inhcrcnt  in the sources  o f  e r ro r  idcutlfird  inter arc two
fundamcntel.  concepts.

1. Recognition  of central tendrncies of observed phcnomcnn
(ccntrol concept of n clnss).

2. Recognition or cstnblishmcnt of ncceptablc  limits
(boundaries  o f  n clnss).

What  constitutes  D CluStWinR  and w h e r e  is the bounclarv of  such
clustcrtny? Some propertics  do not  c luster  in n sprltlol  s~*nsc,
yet we &et linllts (for exomplc, Soil Taxonomy). Other featurcxs
nuay hnvc consistently rccognlznble boundnries ( s o m e  slope breAks)
w i t h  mlnimnl  clustering  of other properties on cithcr side of
the boundary. The qucstlon  resolves to “how well do we know
whcrc and under what cunditions  the various combinations o c c u r
i n  idcnt ~LClnble  landscnpcs?”

2. Sources of Error:

Scvcn ureas Lh;lt may bc sources of error Invludc: the model
o f  soil based o n  geogrnphicnl~ dlstribul ton oi sull-formIn):
factors; relsttonships  o f  s o i l  propcrtlcs  to Inndncaprs;
applications of Soil Taxonomy; t y p e  and scnle of f Jeld sheets;
philosophy of whet  to emphasize; mapping procedures; and prcpa-
ration of published maps.

3. Magnitude of Errors:

It is not easy to assess the magnitude of errors brcnusc wh;~t
h a p p e n s  o n  t h r  map may rrsul t from dtffcrent  drfl~lcnc~~s.  yet
t h e  n e t  o r  e n d  result is consider4  to bc inrorrct~t. It Is
one t h i n g  t o  pass judgmrnt o n  tllc scientlilc  intry,rlLy  ot II



.

.-

-.

sol1 survey n,sp, and another to assess the interprctntion
sti~tc!lIonLs  or implications because the stilndnrds  m:ly differ
for different uses by diffcrcnt  users. An error can be
considered to be incorrect. T h i s  implies th;lt something
else is correct and we consequently have st least  two
classes--one correct, and all others that arc not correct,
but nuy differ in their degress of departure from correctness.
Most cvaluntion  of correctness for class placement 1s dlrectcd
to the limits or boundaries of classes rather than in the
central concept of the class.

ln Table 2 an attempt has been made to scale the sources
of error clnd co give an overall rating by an “X”. IL is
antjcipated  thut low sources of error would foster high
map accuracies and vice versa.

4. Conclusions:

Mapping proccdurcg  is considered to be the biggest source of
errors that contribute to lowered accuracy  of soil maps.
Devclopi~~ motheses  ol 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 h:lve  low degrees of
error and, therefore! assist in providing nups of high qulity.
These areas ore: model of soil, &lcnti~u  of soil taxonomy_,- - - - -
philosop!y_ 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
d e f i n i t i o n  nnd cornposltion of map units  hnvc been  defined.
Sonic rrCcr t o  our conccptul  perccptlons oC s o i l s  nnd others
refer tu operation;)1 proccdurcs ot obtolninr:  ilnd intcrprctin,:
Inf~lrnKlL~Loa.

The five areus of concern are:
- concepts of taxonomic units and mpping units
- working models of soil property-landscape relationships
- population chnrnctcristlcs  of map units
- Conl,,Onl’nt  compc’sit ion of m:,p  uni LS
- intcrprctaLion9  0i map u n i t s

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

2. Sauces of Error:

a. Unit concepts - too often the difference between taxonomic- _-
and cnrtographic  units Is misunderstood by soil scicntlsts
and WCS of soil survey  information. ‘I’hc prlmnry purpose
of toxonomic  units  is t o  p rov ide  i~dc*utlty :~nd a mrntal



~:stimltecl Ik3;rw of I~:rrorI_
Lcw R?ClllPn

--~ - ‘.-

1. t4x-M of :;oil -X
Ill&- - - _ -

:-:-----Divlsron ot soil-fonntng factors __---_

Climte J
Biota
Parent nWeria1 5
%?lra*hy J
ACJC J

2. Developing Ilylnthesos - -

Ibfinerwnt  of land&xqzc features ------G -
Nature of soil profrrties J
Limits of soil properties J
Urxlcrstanding factor interactions J
Accept,able  correlations of soils

and landscapes J

3. &&cation of Soil Taxoncmy in U.S.
Cbicctivcs of schcne

---
X

R&isis on soil process related features J
Misrutch of features needed for use and

nqt* J
Constraints of fixed class limits V

4. Map Scale and Type of Field Sheet
Scale x
Ground reference pints J

5. Philos+~~ of Fhphasis___
User d&r&s -F------
Tradition in an area
Using prior series concepts
AnticipatA land use J
Extaq~~lcr,~t  in<, hirlh contrast areas J
Mlintaitl scjc!ltific  integrity J

6. IQ&ll'KX\KlW-C!~~____(~
Undcrstan~rng  predictability of soil

pattern
Mq>ping skills

Air-photo intcqxctation
,

1'ravursc lk!:;iqII
Fcaturc? rccqn.ition
Gcneralizinq ohscrvations
Adhcrcncc  to quality standards
Ccntinuinq wtivation
Mequate cxwination  of pcdons

mlity control by Party Lcadcr
Soil correlation--guality  and nature

----_ _-. .~_~ _ -
X

J
J

J
J

J”
J
J

J’
J

scale Ghang”” J
Correlation chanqcs J
Hap cuq~ilation J

-

-.

.’

0
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construct of the mutually exclusive  taxonomic classes.
Mnp unils consist 01 the collection of delineated sol1
areas on a mnp nnd usually Include nkore  variability than
pcrmittcd by taxonomic c lasses .  CorreL1tion  is the pro-
cess of bringing  together the taxonomic nsmi~p,  oi classes
and the realities of soils which exist or arc presumed
to exist in delineated arens. Guidelines and procedures
for the correlation process Ire numerous, somcttlaes
difficult to intcrprct and often not understood by either
laymen  or professionals.

b. Working Models (Hypotheses) of Soil Property  - Landscape.
IJrlation~

Legend doslgn is not an easy task because it attempts to
comblnc i,nprecise  correlations of soil properties associated
with delineated landscnpc se!:ments  w!th imprecise cnrrelnt 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, Emplu~ricnl
correl.ations of observed soil properties with external Innd-
scape features is the usual wny to develop sull-Landscape
hypothesis. What  about nearly level featureless nrcns whcrc*
subsoil nnd substrum  propcrtlcs  rely primarily on sedimcntnry
structures (1.e.  floodplains, terraces, lokc bottoms)? A
knowledge of geomorphic procosscs  and landforms will likely
influcncc how we test the relationshps and evelop a data
base.

c. Charnrteristfcs  of M~J_ Unit P-ulations--__-_~._--

Very 1 I ttle work has been done on tbc geography of rn:kp unl ts
nnd “lc;,r:ures  to desc r ibe  CIlCm. A population of tlL$l  illr;1t~~d
units nnmcd the same constltutc a mnp unit. It IlilR 3  lllllllhl~r__~_._.
of dcllncntions varying in size and nhnpr with dif fering-.-_
nature of contrast of boundaries with adjacent units and- - _ - - -
has both an ovcrnll pattern as well ns a locslpettrrn  of_-- _---_
occurrrnrc  nnd an assumed int~~rnnl composf  tion of Included--,___-.  .___ __ -- ..-
conlp”n<Y,ts.

Lack of infomration about population pnramctcrs or charncLerisLirs
of map units has largely been  ovcrcomo  by making  slmplifylng
assumptions. It would be bettor to obtnin Information  nn6
learn how to describe, deEinc.  and cvcn propose criteria for
classifying the diversity  that seems to exist.

The compelling reason for obtnining  informstion  about a m:tip
unit  is  to  guide us i,n designing s~~~pl ing schcmcs th:lL WI I I
adequately and ef f ic iently  permit us to mnkc stilt cnx’nt  zlbout
what  can be expcctrd.  botb in composition nnd bchnvlor Ear
the map UI~ILS usrd in a given survey.



d. Compotjent  Composition of Map Units

Over the past ten years data has been accumulating which
indicates the complex nature of tnxonomic components of
map units. Such information eventually is used to “djust
or modify guidelines for naming and describing map units.

In most studies of mapping unit composition, the short-
range variability from observation to obsrrvatfon  within
a delineation contributes much more varinnce than among
delineation differences. This suggests that the greatest
effort per expended input could be gained by incrcnsing
the number of observations within a single delineation
rather than increasing the number of delineations observed
for the mapping uit. Short-range variability  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, lnndscape 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. *J Unit Interpretive Statements

In the p a s t , 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 quolIfy  our statc-
ments with back-up data. This indicates the high r’c-
lioncc we place on the observntional  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 tendcncics
and the amount of variability or ranges about the mean.
Less attention has been given to oxpressing the information
as probability statements. Consequently, the lack of guidz-
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 statl?-
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?

0

.

0

-.
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3. Magnitude of Errors

T h e  estlswted  degrees  OF error  result  from :r lack of itv;ltl- 0
able information and how to express the results in n moilni~n~:I !I I
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Imy. W C nppcor to be at a threshold of ~rnnp~ing
the problem nnd dcvrloping appronhccs  to obtain
quantifiable Information. Often it dots not have
to be rigorous or tndious,  rather it can bc bxzd on
taking advantage of the keen observational skIlla
of people who work in ttw fie1.d. HowL%v!r  * those obscr-
vationa must be recorded and where  obvious discrepton&us
occur, then testing should be undertaken.

Estimated dcgroc of vrrnr
LOW Medtum H i &-

Concept of uoits x
Working models x
Population chnractcristics x
Component cornposit  ion x
Unit interpretstions x
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VIII’. RECOMMENDATIONS

A. Long-Range

1. A subcommittee  bc established to develop alternative  pro-
CedlltfSS (detailed format and statistical  dtsslgns)  to RSSCRS:

a* the taxonomic  composition ot soil mnp u n i t s

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

c . the confidence limits relative to above attributes; and

Il.

c. 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 texonomic  concepts, etc.).

3. To program for a redirection of NCSS cmphnsls and efforts
towards greater quantification of mapping unit composition 0

as interlinked with soil performance interpretations.

Short-Range

1. Devclop model drafts of confidence statements that could bc
u t i l i z e d  t o  t r a n s f e r  informntlon gained in items l(a) thru
l(d) t o  map unit dcfiuitions i n  the solI, survey rc’port.

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

a.

b .

C.

ob j e c t i ves  o f  the soil survey -.

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

provide the user with a generalized understanding of the
relative magnitudes of soil property variability that could
be expected in a lnndscnpe  unit (i.e. Lncrensing  varlnhiliL
with scale factor from a prdon to the Iwndscape  as whole,
chcmicnl properties, solum  thickness, hydraulic
generally more variable  than physical propcrtlrs such as
par t i c l e - s i ze , surface horizon thickness,  soil ptl,  cojor,
e t c . ) .



.

3. Dovelap more not less comprehensive descriptions  of mapping- - -
units including  kinds, amounts nnd qmtlul  distribution of-.- _ - - -  _.--------.
component soils.yzorporate  specific probability stat.emenr!~
of confidence limits of soil composition when data is avail.-
ahlc. I l lustrate schematicslly spatial relationships of soils
or specific  properties pertinent to soil performance. Include
more definitive  information on surface  horizon thickness.

4. Drvclop a section in the manuscript regarding gcneralizcd
aspects of soil water movement in n vertical and lntcral
vector. Consider infiltration. permcnbi1Jty.  topography.
restrictive layers, etc. Develop for the Jayman,  model
concepts of water movement from upslope  tt) downslope  land-
scape components. Relate water changes to possible impact
on soil behavior  (i.e. water supplying cap;1cLty. seasonel
watertables ,  traf f icabi l i ty . soil strength and stahtlity,
corroaivity,  e t c . )

5. Develop more detailed narrative with appropriate  schematics
(block di,agrams), 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.

6. Coordinate cooperative  planning efforts to obtain crop yteld
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
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0 C O E F F I C I E N T  O F  V A R I A B I L I T Y  V E R S U S  N U M B E R  O F  O B S E R V A T I O N S
NECESSARY TO ESTIMATE POPULATION MEAN WITHIN SPECIFIED LIMITS

.

1. A = f 10% o f  p o p u l o t i o n  meon

2. A l f 20% of population mean

0 0 IO 2 0 3 0 4 0 5 0 6 0 7 0 6 0 9 0 100
Number of observations 1.95 confidence  Interval)

b Figure 6 - I.. P. Wilding. 1972. Developing concepts nnd dinRnostic
C r i t e r i a  f o r  s o i l  clnssiflcation.  Proc. of 8 symposiuw
on Classification of Soils and Sedimentary Rocks. Cuelph.
Ootnrio.
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SOIL-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 jo
order to relate to the soil  properties at that t ime. Ideal ly ,  the  soi l -water
stat~r would be observed for each soil at least once a month during the year.
Howevtrr,  the soil scientist can generally make observations only during tht~*
time the landscape is Lraversed; hence, patterns of soil-water states will
have to be estimated by using available climatic data and evaluati.ng  the
position of t~he individual soils in the landscape.

[This introductory material may be omitted depending upon the manner in which
the mat~erial  on soil water aud related topics are placed in the text.
Conf l ic t ing  rec:ommeu&tioos  were offered and it may be besl to omit. 1
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Soi I-WaLer  S t a t e s
Sojl-water state is  the t e rm  used  fo r  a  de f i ned  moisLurc  c o n d i t i o n .

.’

‘_

Three s o i l - w a t e r  states--$ry,  __.._,m o i s t  a n d  wet.--cno he est.imated in  the  fjeld.
The soil-wlc%r s t a t e  s h o u l d  b e  r e c o r d e d  w h e n  a pedoo or oLher srmq~lc~  u n i t

js described. D i f f e r e n c e s  i n  t h e  s o i l - w a t e r  statue c a u s e  v a r i a t i o n  i n  c o l o r ,
cons i s t ence , and grades of  struct.ure  o f  s o i l s . In  addit ion,  arrumuleted
o b s e r v a t i o n s  o v e r  a length of  t ime can est.ablish  t h e  p a t t e r n  o f  s o i l - w a t e r
slalc~s.  By comparing f i e l d  o b s e r v a t i o n s  w i t h  d a t a  o n  p r e c i p i t a t i o n  awl
w3pot ranspi t-al ion, a c o m p l e t e  sequrnc’r call he drtrrmined. C o l o r  a l s o  i s
indiraLJw or drgrres o f  moist~ure  conlenl wilh g r a y i s h  c o l o r s  ani1 mot1  Ies io
zoucs 01 longest ~orwrnt  r a t i o n  a n d  b r i g h t  colors in zonw 01 IK> o r  s h o r t
cowent t-at ion. Horc holes a r e  m o r e  p r e c i s e  indirnlors of  the  prrs,islcww  of
the wet HLII1C.

A  s o i l  o r  Boil h o r i z o n  i s  c o n s i d e r e d  l o  be d!:y whrn the water is  held  at
a t~wsion of 1 , 5 0 0  kPa ( 1 5  b a r s )  o r  m o r e . ‘ T h e  s o i l - w a t e r  conlenl in the dry
s t a t e  his less Lhan t h a t  r e q u i r e d  t o  kerp m o s t  mesophytir p l a n t s  alive. The
Lerm a i r - d r y  m e a n s  that lhe soil is in e q u i l i b r i u m  w i t h  t h e  a i r . Thr amount
o f  wntrr in  the soi l  wi l l  vary with Ihr h u m i d i t y , hut a n  a i l - - d r y  state can hr
attainrd  in the field o r  o f f i c e  h y  letting the s o i l  d r y  iu t h e  air. When a
soi I  i s  a i r -dry ,  the w a t e r  i s  held aL t e n s i o n  m u c h  grralrr thao 1 , 5 0 0  kl’a (IS
bars:).

A soil or soi I  h o r i z o n  i s  c o n s i d e r e d  t o  b e  moiaL  whrn the  water  i s  hr’lcl._~.. -
~81 L+~wion bc~tween 1 kl’a ( IO cm I I  0  o r  0 . 0 1  b a r )  a n d  1 , 5 0 0  kt’a ( 1 5  b a r s ) .

?‘I’hi  s rcpresrnts  thl* range f r o m  jut a b o v e  t h e  waLrr ronlrnt~  a t  w h i c h  most
IwsophyLi  c plants wi 1 t beyond recovery in a humid ntmosl,lww (vi 1 tlng point)
t o  HII orbilrnry poiul. Thr amount o f  waler i n  t h e  s o i l  and t h e  s o i l
pt-opt*rtirs  change appreciably  wi thin  the  mois t  xtaLe. Consequent ly ,  for  solnct
purpows it nwy Irr usriu’l  to  seporaLl*  t h e  d r i e r  h a l f  oi thr m o i s t  c l a s s  fi-om
the wrLt.cr h a l f  a s  s~l~ightly  m o i s t  a n d  very moi,sL, respwtiwly, and sepal-atecl
a t  l/3 bat-  ( o r  .l).

Soi l  i s  considered to  be  wet  when i t  contains  f ree  water . F r e e  weL.c.1. ins_.-_

‘INcknrss  and c o n t i n u i t y  o f  t h e  z o n e s  o f  free water v a r y  g r e a t l y . The
irrc wa te r  may  be  resLricted t o  a  s i n g l e  t h i n  z o n e  n e a r  t h e  s o i l  s u r f a c e .  I n
s o i l s  h a v i n g  a  fragipan, free w a t e r  o f t e n  o c c u r s  ahovc thr fragipan b u t  n o t
tw I ow Two or  mo~-c layers of  free water m a y  h e  r;~~pawt.ed h y  less satutaled
sui I nh3tcrial. ‘This of’tcw happ~~ns i n  s o i l s  t h a t  Corwd ill strnlifi~?l  ;I~I Iuvium
t h a t  ir; mostly ~l:lyry but cootains l o a m y  sod s a n d y  b a n d s . I II muuy so i Is, 1 n-c
watt-r  i s  cont inuous  f rom i ts  h ighest  level  to  Lhr  depth  normal ly  observed
d u r i n g  a  s o i l  s u r v e y .

S e v e r a l  k i n d s  o f  fi~eld c lues  can be used to  determine soi l -water  sta1.e.
I n  wet s o i l , w a t e r  iilms  on the  surfaces  of  sand gra ins  and peds  are  visible
w i t h o u t  magni  iication. ExcavaLion  through a  wet  hor izon will cause  water  to

___.~.__~  ._..__..  _~_.~_.

1J W a t e r  m a y  hc under  pressure  and rise in the boreholc* above the  level of
f r ee  wot,er ( a r t e s i a n  p r e s s u r e ) . I n  t h e s e  c a s e s ,  d e p t h  t o  waLrr  in  thr
horehole is  less  than the  depth  to  f re t !  water .
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flow down the exposed face, though flow may he very slow and confined to lnrge
pores and cracks. Many clayey and loamy horizons of high hulk density contain
very  few pores that drain under 1 kPa (0.01 bar) auction.

Most soils become perceptibly  darker on moistening within the range of
s l i g h t l y  m o i s t . The change of color wi.thin the range of very mojst is nearly
always leas and is negligible for some soils. A hal l  of  moist  so i l  maLerials
can be formed  in the hand by firm pressure at moisture statca  of vsy moist or
wet for soil  t,exLures  finer Lhan fjne sand or  loamy f ine  sand. A hall may be
fat-med nt p r o g r e s s i v e l y  l o w e r  m o i s t u r e  c o n t e n t  a s  s i l t  incrrases relative  to
S;UNI 8nd a s  c l a y  increases. Hany  c layey  so i l  mater ia ls , especta’l  ly those high
in 2:) I:lLLice clays, may be formed into halla when they are s+i,&_ttjy moist .
IV, a f t e r  t h o r o u g h l y  desLrOying  t,he soil  structure, a “t~hread”  3 mm it1
diameter  cnn he formed by rolling the soil. between t.he palms of the two hands
and Lhca  t.hrrad does not crumhl~c  when handled,  thr? material is moist or wet..

Soils are considered flooded when they are inundated hy moving  watet- .,.. -__-_
originating from stream overflow, runoff,  or tides. They are c o n s i d e r e d
p+dd when Lhry arc covered by water from adjacent slopes. @HIII~. so1  1s are
gen~r:rlly  in c l o s e d  drpressions.

The amount nnd rate of water moving over, inLo, and through the soil ilre
conLrotled  b y  s u p p l y ,  hy intcrnnl a n d  e x t e r n a l ,  s o i l  propc%rties,  and by
t9lvironmeutnl frtrtors. Soi 1 properties influencing water movement include
s IO,“, , surl;~cc~ roughness, water repellency, cracking ,  coarse  fraRmcnts,
Sl rur:turc., t o t a l  porosiry,  p o r e - s i z e  distt-ibutiou. and w(tLcr contrnt.
I~:~~vircrr~nicr~t;rl  filclurs inc lude  form o f  precip,iLation,  vc*grL;llive c o v e r  snd
sp2c i ng, and 1 c?npr  ra t~u re . A n y  f a c t o r  i.ncrcasing thl. rrsistnuce  to  f low
drc~-t~as(~s  the rate nod amount of water  nloving over, into, or through the solI.
For c~xumplr) surfact*  roughnrss increases rcsie.tance  to flow of water over the
suil, whi Ic irlrrcrasinp,  slope decreases resisLancr. Water repellency increases
Lht.  rl*sislancc  l o  f l o w  i n t o  s o i l . Since water moves much more easily through
I:~rg’ p o r e s  t\Nn sn,:3I I ones, Lbe p o r e - s i z e  disLribution  of a soil  largely
d~~tt~nnines  its internal rrsisLonce  L o  w a t e r  f l o w . Cracking, structure, coarse
f r;3xmtrnt  6, crud porosity determine the cross-sectional area available for water
fmovcmcrlt  through  soi’l . Decreasing Lhe cross-sectional area available for flow
,Iv~I~~:I.‘:~s  the’ rate  01~1 timonnt  o f  w:itcr movemcnl t h r o u g h  thl* soi 1 Dccrcasing
: ;I<- soi I-w.lLrr cont<*ut decrc~i~sc~s Lhr cross-sect ioni4 ilrea avai Iahle f o r  water
, I I_\,,’ , sin(., w<ILel’ I,ICI”,‘fG ill tllr I iquid ph;lse. 111 otther words ,  ilir arts:  likr
C(L~I~SL’  f rap6’“Ls  UILCI dr~.‘rc~s~*s  t h e  arca avai labIt% f o r  I low. I:nvi  ronnll~llt 0 I
Iactors influcncc water movement. mainly by controlling lhe amount, rate, and
dist ribut ioIl 01~ water  reaching the  so i l  surface .

Thr term ruuoft is used to describr the movement of  writer across  the
su,~l~~cc o f  thf. soi I. I n f i l t r a t i o n  i s  the #*ntry o f  water  into thr s o i l  nl i l s
Slll~I il<‘?. I’~~‘col:~t  i all i s  the  movemr!~~t  o f  w a t e r  frorl iln urrctrse<l  horrholc i n t o
sllI-l~t,llndillg w(*t  soi I )!yrlr;~,ul  iv r~~uducL  ivi ty i s  2 prcqur~-1  ion21 ily ter’al
rc’I;1ting  s o i l - w a t e r  flux to  hydraul ic  ~r;ldient. SaLurnlrd hydrilulic
conductivit,y  is the tet-m med i f  the s o i l  i,s wnturated  sod u n s a t u r a t e d
hydl-xul  ic colldllctivity  i f  the  water  i s  under Lensi.on; hoth terms for hydraul,ic
rondllcL.ivity  can be applied LO vertical or horizontal wntrr movement.
Permeability classes are based on saturated hydr1ullic  condurtivily.- -.. _

Runotf  is the p r i n c i p a l  Let-m u s e d  t o  describe exlerna  I wakr movrmcnt.,
a n d  permeability  is the p r i n c i p a l  Lerm u s e d  t o  d e s c r i b e  inLrrna1 watrl
movcmcnt  in the s o i l .
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Runoff- - - - -
Runoff is the term referring to the portion of precipitation lost by flow

;;:I;,;;eze
o i l surface and to the periods when excess writer  stands on the soil

Surface water includea water falling as rain or water flowing onto
the soil from other surfaces. Six classes of rate of runoff may be recog-
nixed. The relative rate and loss from the soil surface is determined by t h e
internal and eaternal 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 cult.ivated. 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 soi.ls and phases is recognized. Phases such as stony and
eroded soils are evalualed for runoff.

Ponded.__~..._._
Littl~e 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 depressions1 soils, and the depth of water may
flurtuate grest.ly  seasonally.

y_eg S 1 ow_.~...  .--_
Surface water flows away so slowly that free water stands on the surface

for l,ong 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
somt\ soils absor-b Pl.ecipitation  rapidly enough ,that  only a little water can
r-1,,, of I.

Surface water flows away fasL 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  ahsorbrd  by the s o i l  a n d  u s e d  f o r  plants growth. i s  los t  by  rvaporntion,  o r
moves dowuwi\rd  into underground channel a.
- . . . .._.. -_-.-.

?/Runoff i s  def ined as “that part of precipitati.on 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
1------F  -.with a htgher perviousness  than the  so i l  be low. 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 tn temporary storage in
adjacent alluvium.

- 103 - ,



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.

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 wit.h a wide range of rates of absorpLion
of precipitati.on. 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 moryhology and laboratory determinations of saturated hydraulic
ronrlurtivity  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 appreriabl~e thickness of soil below the least~ permeable horizon
is signi ficent~ly more permeable, then both permeablities may be given.

Permeabj,lity does not describe the capacity of soils in their natural
scttjng to dis+ose  of water internally. A soil may have high permrabil~ity
throughout ye1 contain free water at shallow depths because there are
im~~crmrable  or more slowly permeable underlying l~ayers 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
arlu:tlly  move very slowly despite the high permeability. Further,
prr-moability  does not describe Che capacity for water movement under
unsat.urated  condilions. The unsaturated hydraulic conductivity is more
sigrlificant.  for most soi l  uses , particularly those related to plant growth,
than is permeability. A sufficient base of data and experience does not exisl
for construction of classes. Unsaturated hydraulic conductivity at very low
Lrjlsions (up to .01 bar) is closely related to permeability for many kinds of
11or i xons kkrauxc  of Lhis close relationship, permeability is useful for
,lI~g,<lict  ing brllavior- when soil contains water at tensions Ir~*Lwc~n  O and 1 kPa
(1’ ~IlId 11.01  b a r ) .

I:or most soils, no direct measurementa  of permeability have  been m a d e .
llalrs of mowwent  often must be inferred from soil moryhology  and behavior or
pr-o.jected from measurements made on similar soils.

The hJSh roles of permeability occur in soils or horizons composed
largely  of gravel , sand, or both, with littl~e silt, and clay and with large
ro~~jLr~‘l ed voi da. l~‘hr  low r a t e s  01. pc~rmeability  occur in struc.LuL-eless  s o i l s
or in soi 1 horizons with f ine and discont~inuous pores  (as in somt~ c l a y s ,
f~ragipsns, or c:emcnLed  horizons). Medium rates of moisture movement, occur in-.--
soils or soil horizons that transmit waterrapidly enough to remain wet for
only a moderate time after thorough wetting.

Soil of J~J permeability 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 coul~d 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

0

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.

The soil material holds large amounts of water

prismatic,
Horizons may be massive, granular, blocky,

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.

Soil of hi@ permeability has enough capacity to transmit water
vertically that the horizon or soil remains wet for no more than s few hour6
after thorough wetting. Horizons and soils have many continuous conducting
pores (usually medium to coarse).
not close on welting.

If the soil cracks when dry, the cracks may
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. tlany
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 vx rapid. Very_ rapid
Ermeability  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.

0 Permeability- -
cm/day

>1200
400-1200

Saturated Hydraulic Conductivity
in/hrm/a

High
very rapid
rapid

Hedium
moderately
moderate
moderately

Low31
slow
very slow

rapid 100-400
40-100

slow 10-40

4-10
0.4-4

extremely slow CO.4

m/s = cm/day x 1.157 x 1O-7_2
in/hr = cm/day x 1.640 x 10

>1.39 x 10
-4

4.63 x 10-5-1.39 x 1o-4

1 . 1 6  x lo-‘-4.63  x lo-’
4 .63  x 10-6-1.16 x lO-5
1 .16  x lo+-4.63 x lO+j

4 .63  x lo:;-1.16  x 10:;
4.63 x 10
C4.63  x 10

-54.63 x 10

a19.7
6.56 - 19.7

1.64 - 6.56
0.656 - 1.64
0.164 - 0.656

6.56 x 10-2-0.164
6.56 x 10-3-6  56 x 1O-2
C6.56 x 1O-3 .

--

?/The upper limit of the lov class exceeds by lo- to loo-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-

0

ness have not developed, have permeabilities lo-fold or more below the upper
limit of the low class. It is, therefore, desirable to make subdivisions of
the low class.
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Soil Wetness Classification__-...__,__-._._  .~:.-‘_-_
Soil wetness 1s characterized bv the deuth 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 noil~ 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
c o n c e r n i n g  t~he soi!  ‘s use.

rlyl.h to the wet state 4’
1. Nrvrr57et above a depth of 1.5 m for longer than a few days at a

1 ime.:-

2. Wet, in some  part above a depth of 1.5 m but. not. above a drplh of 1 m
for longer than a few consecutive days at a Lisle.

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 dept~h  of
25 cm for longer than a few consecutive days at a time.

5 . Wet ahove  a depth of 25 cm for longer than a few consecutive days a t
a time.

?/Based on soils that are not irrigated and not frozen in any part.
11 A few days may be required for water to drain out of a soil a f t e r

period of high precipitation or temporary flooding. The period may vary
a few hours to usually less than 3 days.
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Duration of the wet state 6’

0

__~_.__
- A.

~... _-
Wet leas than l/12 of the time.

B. Wet l/12 to l/4 of the time.
C. Wet l/4 to l/2 of the time.
Il. Wet lj2 or m&e  of the time.

Periods of pc~_siateace-.-._ ._
The period of time during the year wetness  occurs is of importance.

Agriculturally, soils which are wet during periods outside of the growing
aeaaon  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
hsve much value for rulti,vated crop if the wetness  is during the critical
planting or harvealing 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 wrl period
during the calendar year.

The wetness stste is normally defined in describing o soil by sLaLing the
drpLh  Lo, duraLion  of, and period of weLness. The wetness state can also be
symbolized hy using t.he cl,assea listed.

Example: A soil t,hat is wet above a depth of 100 cm for 110 to 140 days
rack year, but never longer than 2 or 3 days above a depth of 50 cm, Is in
wrLllf!ss  class 3c.

If the wet layer continues to s 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 reaLrirt,ive l.ayrr,  such as a fragipan theL is dry or moist, the wet layer
is perched. The 1eLLer “p” is added t.o the class symbol, and the average

0

t.hickncss  of the WCI. layer ia 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 rp l-3; Scptemher  through December 3 cp 9-12; or twica a year 3 cp
l-3/9-12.

Annual Water-State &&I
Theannllal  writer--�state regime i,s a continuoun  record of the water state.

The water rtet:e  of the soil all&e  bedrock is evaluated for drsignntrtl  layers,
specifically Che slayers  usrd in defining wetness classes. A moisture regime
for a hypothctiral soil ins shown in table 4-3.

61- Periods of wc~zsa of a few days are disregarded. Subrlnsscs  are used
in wetness classes 2, 3, 4, and 5 only.
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Table 4-3 Annual Soil-Water Regime

---- -_-----.----.--_-~.---  .____
Depth :

(cm) .,iF.,i,i, :.Ji.JiAiSiOiN : D

o- 25 : f : f :m:m:m:m:d:d:d:m:m:f

25- SO :f:f:f:w:m:m:m:d:d:d:m:w

50-100 : w : w : w : w : ni : m : m : d : d : d : m : m

100-150 : w : w : w : w : w : m : m : m : d : d : d : nt

f - l~rozen more than half of the month
w - wet more tbao half of t~he month
m - moist more than half of the month
d - dry more than half of the month

A more drt~ai1t.d  approach rn” he used. The moist sLatc ran be div.idt=d
illto.  slightly moisL  and very moist. The presence of free wat.er  in the wet
stste  ~3” be  iudi~cated. Free water may not be evident. where there are “o
noncapi llary po,-es.

Avnilshle  Watt-r Capacity
The amount of water a soil ca” 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) estimati,ng what
horizons or parts of horizons are sufficiently accessible to plant roots to he
significant source!; of water, and (3) snmming  up the available water
capacities 01. thr 5. ‘rious horizons to the depth plant roots  can be reached.
‘I%? suu is crltled Ihe avil~ilahle  water  capacity  of  the soi l . IL does not
I-cl’t  ect the amourlt  of ;a&;-;-‘a-soii  ~.‘;il  in .supply f o r  p lants ;  th;,t  dcpe”ds ou
r-oiilf;lll,  rlllloff,  run -o ” ,  i r r iga t i on , w a t e r  rcquiremc~“ls of ptanLs,  3114  lhl*
I ihc.

Available water capacity is the difference between field capacity and Lhc
pcrm3nent  willing percentage. The concept of available water capacity ran
apply Lo a horizon or the whole soil.

Many kinds of materials affect available water values, including bedrock,
crmrrlted  layers, and saturated zones. Generally, in a horizon haviq a bulk
deusity of 1.8 or mot-c  whc*n mo~ist  a n d  d i s t a n c e s  ~realc’r  than  IO cm brlween
yla”ar voids larger than 0. 1 mm whet1  moist, moisture is not accessible to mosl
rootv. Horizons of higher bulk density generally lower available waLer
ValUeS. Fragmental soils or horizons have reduced values for available watrr
capacity.

Estimates of available water capacity can be made on the basis of field
measurements and observations, supplemented by any available laboratory data.
Relationships can be established, such 73 that between field estimated clay
content and moisture at 15 bar tension.- Such relationships apply only
---._.-.---~~-~-..

z/Percent  clay x 15 H20 x ED = 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
-jyillg r*:j_tl of  so i ls ,

-_
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 dreinage refers t.o the removal of waler from the soil. It is the

overall evaluation of the removal of water as influenced by climate,  slope,
and position in the landscape. The precipitation, runoff, amOut  of moisture
in f i l t ra t ing  t.he soil, and rate of movement through the soil affect the degree>
and duration of wet~ness. Moat soils which have rrpeatad  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
1~~ without visible mottles because the dark organic colors mask the mottles.

Soil drainage c.lasses are used to describe the different degrees of soil
wetness. Soil morphology, mostly color, is used lo infer the degrees of
wetness, relati,vr  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, distribut.ion, and intensity of rainfall, runoff, evaporation, and
other available information.

Not alI wet foils show a record of soil wetness. Some soils are very
slow’ly 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 weatheri~ng
sc*‘,““nrr) ok inherited from the geologic deposit and its ancient  environment.

Exressivc*ly Drainc4_. ., . _ .
Watrr is rcmovrd  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
WatcBr-  is removpd  from the soi l  rapidly. Thcsr soils are vrry porous or

steep or shallow or moderat.ely deep, or some combination of these conditions.
They are free of mottling throughout the profile. (Includes soi 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.)

1
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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 Za, 2b, 2c, 2d;
and 3a, 3b, 3c 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 1s removed from the soil so slowlv that the orofile is wet within a

depth of 25 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, 3b, 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-ha1 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  Lhc time.)

Very Poorly Drained
Water is removed so slowly that~ free water remains at or on the surface

most of thr time. These soils generally have a high water table or a slowly
p’l-!B~:*“h~le  layer or additions of water through seepage or runoff, or some
colutri n;~tion ot 1 hrse rondi t ions. Most of them are level or nearly level and
tiavc plane,  cL>,,ca”e!, or depressed surfaces that  are frequently  ponded. Some
0121 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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INTRODUCTION

The National Soil Survey Conferences are designed to provide a
forum for discussion of scientific and technical questions on
soil classification, description, genesis, morphology, 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 made up of representatives from the National,
Regional, and State Offices of the Soil Conservation Service;
other federal agencies having an interest 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,
although many of the recommendations ultimately may be adopted.

- Klaus W. Flach
Assistant Administrator

for Soil Survey
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Work Planning Conference

of the

National Cooperative Soil Survey

January 30 - February 4, 1977

AGENDA

Sunday
January 30

3:00-6:00 p.m. Registration

Monday
January 31
7:45-8~30 a.m. Registration

General Session - Grove Room
Klaus W. Flach, Chairman

8:30 a.m. Conference Opening
Welcome to Florida

Conservation Southern Style

Reorganization of the Soil
Conservation Service

Role of Technical Service J. Vernon Martin, Director
Centers of SCS South Technical Service Center

Role of the University in
the Soil Survey Program

Charles F. Eno, Chairmen
Soil Science Department
University of Florida

10:00 a.m.

10:20 a.m.

Recess

The South Revisited

Soil Survey -Belgium

Soil Survey -Canada

Lobby
Miriam H. Plastow, Registrar

Grove Room

William E. Austin
State Conservationist, SCS
Slide Presentation

William M. Johnson
Deputy Administrator for
Technical Services

Slide Presentation

Rene Tavernier, Professor of
Soils, Geology Institute

John A. Shields, Western
Correlator,  Soil Research
Institute, Canada Agriculture



Monday
January 31 (continued)

Soil Survey -France

Soil Survey -Netherlands

Soil Survey -International

11:30-12:30

12:30

Lunch

Soil Surveys for Economic
Planning and Development

Regional Conference Reports
North Central

Northeast

Southern H. F. (Jack) Perkins

Western

Dept. of Agriculture
Agriculture Research Service

Cooperative State Research
Service

Extension Service

Forest Service

Dept. of Interior Wesley R. Booker
Bureau of Indian Affairs Soil Conservationist

Pierre Segalen,  Inspector
General of Research ORSTOM

G.J.W. (Wil) Westerveld
Head Soil Survey Division
Netherlands Soil Survey Institute

Frank Moormann, Soil Scientist
Institute of Tropical Agriculture,
Ibadan, Nigeria

Kenneth R. Tefertiller
Vice President for
Agricultural Affairs
University of Florida

Fred C. Westin, South Dakota
State University

Richard M. Smith, West Virginia
University

University of Georgia

Robert D. Heil
Colorado State University

Carl w. Carlson
Assistant Administrator

Eilif Miller, Principal
Soil Scientist

Harold T. Owens, Agronomist

Kermit Larson, Soil Leader,
National Forest System
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3 : o o  -

3120 - 5:15

Bureau of Land Management

Bureau of Reclamation

Geological Survey

Dept. of Transportation
Federal Highway Admin.

Recess

Reports from SCS Divisions
Programs Group

Resource Development Div.

LeRoy de Ploulin
Soil Scientist, Watersheds

William D. Peters
Division of Planning
Coordination

James R. Anderson
Chief Geographer

Don Fobs, Chief Soil and
Exploratory Techniques,
Office of Research

Ida Cuthbertson

Tuesday
February 1

0 a:15 - 11:30

Committee #3 Waste Treatment on Named Kinds
of Soils Palm Room

85 Soil Surveys in Woodlands,
Rangelands, and Wildlands Oak Room

1~6 Interactions between Soils
and Fertilizer Responses Cypress Room

R7 Organic Soils Pine Room

Lunch11:30

12:30 Technical Services Group

Field Services

Preparation of committee reports by committee
members and other conference participants.
Participants not assigned to cormnittees are
encouraged to join in the deliberations of com-
mittees of their choice both in the morning and
afternoon sessions.

Cartographic Jerome A. Gockowski

Ecol. Sciences & Tech. William J. Lloyd
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Inventory & Nonitoring

Soil Survey Group

Soil Classification
& Correlation

Soil Survey Interp.

Soil Survey Investi-
gations

Soil Survey Operations

Raymond I. Dideriksen 0

John E. McClelland

Donald E. McCormack

Raymond B. Daniels

Donald E. McCormack

Preparation of committee

Committee #l Modernizing Soil Surveys

#2 Improving Soil Survey
Techniques

#4 Water Movement in the
Soil Landscape

reports

Oak Room

Cypress Room

Palm Room

* Committee on Soil Taxonomy,
Classification of Alfisols
and Ultisols with Low Activity
Clays, and other discussions
of Soil Taxonomy. Pine Room

Adjourn5:15

Wednesday
February 2

8:15

Committee 1'13

9:45

1o:oo

Committee #5

11:15

Committee reports and
Discussions

Waste Treatment on Named
Rinds of Soils

Recess

Soil Surveys in Woodlands,
Rangelands, and Wildlands

Lunch

Grove Room

*Not a formal committee of this conference.
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12:oo

5:30 Adjourn

Thursday
February 3

8~15 Committee reports
Discussions

Committee 84

9:45

lo:oo

Committee #l

11:30

12:30

Ccnmnittee 116

Committee #2

3:oo

3:20

Committee it1

5:15

Friday
February 4

8~15

8:45

Field trip to observe potted plant industry,
orange producing area, and experimental areas
with winter vegetables on organic soils and
ornamental plant production.

Water Movement in
Landscape

Recess

and
Grove Room

the Soil

Modernizing Soil Surveys

Lunch

Interactions between
Fertilizer Responses

Soils and

Improving Soil Survey Techniques

Recess

Committee #2 continued

Organic Soils

Adjourned

Grove Room

Soil Survey for Changing
Needs

Recommendations for 1979

Mel Davis, Administrator,
scs

John E. McClelland, Committee
Chairman*

*Committee consists of Kermit Larson, John Rourke, Mike Stout, Gene Whiteside,
and Jack McClelland (Chariman). Contact any of these during the conference
relative to suggestions for the next conference for format and subject material.



11:30

Potentials of Tropical Soils H. (Ike) Ikawa, University
of Hawaii

Report on progress of Inter-,
national committee on Classi-
fication of Alfisols and
Ultisols with Low Activity
Clays Frank Moorman

Prime Farmland Slide Presentation

Remarks .J. Vernon Martin

Conference Summary Klaus W. Flach

Adjourn
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Welcome To Florida

William E. Austin*

Flor ida  Stat is t i cs

A.

B.

*State Conservationist,  Gainesville,  Florida

Population: Total population for Florida is approximately
8.5 million. Most rapidly growing state in the nation.
Four centers of population: Jacksonvi l le ,  Miami Area (Gold
coast),  Orlando, and Tampa-St .  P e t e .

Agriculture: On-farm income for 1974-75  was 2.2 billion
dollars;  retail  sales of  over 6  b i l l i on ;  approx imate ly
860,000 acres of citrus; 16.2 rnillion  acres commercial
forest; 13.2 million acres in other farms and ranches out
of a total 36 mill ion are in the state.

Cirrus: 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,  Nelons,  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, escIWle, 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,BS9+ milk/cow. The-417 daries in
the state average about 475 cows each.

Beef Cattle: Florida ranks second in nunber of beef cows among
States east of Hississippi  River and 11th in nation.
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Ornamental Horticulture: Florida has one of the fastest
growing ornamental horticulture industries in the l
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 arrong  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.

C . 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
c itrus. The line runs approximately east and west through
Gainesville.

D. 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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E. Soil Survey in Florida

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; I&E’s for spreading effluent on the land;
DER; Department of Health evaluating septic tank and landfills
s i tes ;  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.

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
ident i f ied  the  need  for  bas ic  so i l  survey  in format ion  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  s tate  d iv is ion  o f  p lanning  i s
developing interpreting maps from county general soil  maps
us ing  a  new concept  o f  so i l  interpretat ions . These maps
show the  “probabi l i ty”  o f  s l ight ,  moderate ,  or  severe
l imitat ions  for  var ious  aand  uses.  We have worked with the
Seminole County Planning Department to come up with
“Soi l  Potent ia ls ”  for  var ious  land  uses . The County has
published this data and is using it  in its day-to--day
operat ions . We are also working toward developing management
pract i ces  to  overcome so i l  l imitat ions ,  in  order  to  at ta in
s o i l  p o t e n t i a l s .

We could cite many more examples of how soil survey
information is being util ized 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 I  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-- I 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  cooperat ive  sp ir i t  and  team e f for t  are  certainly ev ident  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
sta te  and local  agency people  involved in  naking a n d  s u p p o r t i n g  t h e
so i l  su rvey .

At  th is  t ime I ’d  l ike  to  introduce  a  short  s l ide  presentat ion  we
developed, showing our work with plant materials in an attempt to
stab i l i ze  the  eroding  beaches .
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Reorganization of the Soil Conservation Service

By- William M. Johnson, Deputy Administrator
for Technical Services, SCS, Washington, D.C.

Thank you Klaus. I didn't guarantee to explain the changesin the SCS
Organization. I said I would describe them. Explaining them is some-
thing else, you know. As a matter of fact, I don't know that they really
need explanation. Whenever you have a change in administration, whether
it be in your own agency or the entire federal establishment, or when a
certain period of time has passed, reorganization is inevitable.

You can read accounts of Roman field commanders who complained about the
fact that every time they seemed to have their organization shaken down,
well trained and disciplined, and thoroughly understanding of their tasks,
they were reorganized. I am not trying to point out any parallel with
our situation, but it is a fact that no bureaucracy maintains itself in the
same way indefinitely. I don't want to get into the discussion of the
philosophy of the reorganization. I will talk about it a little bit, but
I have some other things to say.

I tried to count the work-planning conferences, too. One of the foibles
of people as they grow older is to look backward more frequently than
they look forward, and I've been trying not to do that, but I did try to
count the work-planning conferences and this must be about the twenty
second one. We met at this same place, in this same room exactly two years
ago. Since that time soil scientists have made a lot of progress. Many
things have happened that affect soil survey in this country and in other
countries. In these two years, Professor Tavernier has completed his new
building for his Institute in Ghent and is in the process of moving into
that beautiful modern structure at the edge of the campus. Another thing
that has happened is that the weather has turned lousy in Florida. I don't
know who is to blame for that, but I'm sure that it will improve as the
week goes on. Dr. Kellogg still lives in Hyattsville. I know he wishes he
were here. In fact, he said not so long ago, "Maybe, by God, maybe I'll just
come down," and I 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 last
summer and fall and spent a few days in the hospital. He recovered from that
and he's active. We writes; he keeps up his correspondence; he gives a few
lectures; he is working on another book; and he hasn't lost his interest in
soil survey--not that I need to tell you that. He sent his greetings to all
of you and his admonition to do good work, and I know that that isn't
necessary either, but that's his message. I know he will be glad to hear from
those of you who know him. He almost froze to death the other night. He
burns oil in his house and he is on an automatic refueling schedule. With the
bad weather there was the necessity to put on additional truck drivers. The



driver that “as supposed to deliver at his house “as about three days
l a t e . 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  l ike old hone week here. But for quite
a few of you, this is the f irst time I have seen you at one of  these meet-
ings, and this  i s  the  f i rs t  t ime, I think, that we have had attendance
from those of  the majority persuasion. I am delighted to see this. For
you ladies who are honoring us with your presence this morning, I hope
this is the beginning of  a pronounced trend. The  part i c ipat ion  o f  so i l
survey agencies and soil  scientists outside the United States has broadened,
and I 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
e f f o r t , that ’s  got to be one of  the longest gestation periods for a book
that I know anything about. Twenty-five years--Jack McClelland, you can get
up and take a bow. Y o u  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
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deal  o f  impl i cat ion  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
re l iab le  so i l  surveys  o f  a l l  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
Soi l  Conservat ion  Serv ice , I want to emphasize that it is a Washington
office reorganization and it  doesn’t  have all  that much impact on the work
of  the  cooperat ive  so i l  survey , nor  part i cu lar ly  the  work  o f  th is  conference .
Just  for  general  interest , 80 that you will know why Klaus is in charge of
this conference and not me and why some of the other changes have taken
p l a c e , I  w i l l  t a l k  a b o u t  i t  b r i e f l y .
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Previously, in our Washington office we had four deputy administrators,
one for Water Resources, one for Field Services, one for Soil Survey,
and one for Administration. Now we have three. We reshuffled some
divisions, created some new ones, znd organized them under three deputy
edmiaiatrators, who report directly to the Administrator of the Soil
Conservation Service.

The three areas of activities are (1) Administration, (2) Programs, and
(3) Technical Services.

Administration includes procurement, budget and finance, personnel, and
program evaluation. It is under the leadership of Verne Bathurst.

Programs includes technical assistance under our Conservation Operations
Programs-- river basin and small watersheds programs and resource
conservation and development activities. Vie Barry is the Deputy Admin-
istrator for Programs. the has two assistant administrators, one for land
resources programs and one for water resources programs. The various
divisions that fall under them are the divisions with which Technical
Services has the greatest interest, and we are fortunate to have some
representatives of program groups with us at this meeting.

Technical Services is my 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
Division headed by Jerry Cockowski; Economics Division,Mack  Gray; Environ-
mental Services Division, Glen Loomis; Engineering Division, Neil Bogner;
Inventory and Monitoring Division, Ray Diderikson (who is here today), and
Ecological Sciences and Technology Division, Tom Shiflet.

Ecological Sciences and Technology includes agronomy, range, biology, and
woodland, and we have a representative of that division here--Bill Lloyd,
our forestry expert.

In soils, the Classification and Correlation Division is headed by Jack
McClelland. This is the division that deals with Soil Taxonomy, classification
and correlation, and maintaining the records and reports related to those
matters. The Soil Survey Operations Division is being looked after, on an
acting basis, by Don McCormack. Don is also head of Soil Survey Interpre-
tations. We are about to relieve Don of the Operations task. I am not at
liberty to talk about the replacement yet, but you all~know him and I 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. I 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 I will be concerned with
the conference. And, s ince  I  s tarted  my career  as  a  so i l  sc ient is t  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  l ike ly  to  lose  my interest .
But,  now I have a chance to expand cooperation with other disciplines.
We have had a tradition of good cooperation between soil survey and
engineer ing ;  so i l  survey  and the  p lant  sc iences - -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. Fortunate ly , the understanding
of the uses of  soil  surveys and the relationships between soil  survey and
economics, land-use planning, land management, crop  product ion ,  recreat ion ,
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
b e f o r e .

In the United States our cooperation with state agencies is growing all
the time. T r a d i t i o n a l l y , our  cooperat ion  “as  with  land grant  univers i t ies ,
part i cular ly  the  agr icul tural  exper iment  s tat ions . But no” our cooperation
is  with  s tate  conservat ion commissions, state departments of  taxes,
health, highways, and transportation, with state environmental agencies and
departments of  agriculture. I can’t  name all  the kinds of  state agencies that
are cooperating in soil  surveys by providing money, manpower, supplemental
e x p e r t i s e , 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 0
control that affects farming and other land uses. Various state agencies
are  charged  with  respons ib i l i ty  for  i t . 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 , we can adv ise  these  cooperat ive  s tate - federa l  operat ions  that  are
try ing  to  deve lop  p lans  to  contro l  th is  k ind  o f  po l lut ion . I t ’ 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. Increas ingly ,  these
laws are becoming dependent on soil  surveys,  as they should,  because the
capabi l i ty  o f  the  so i l  resources  to  per form under  d i f ferent  k inds  o f  land
u s e  w i t h o u t  c a u s i n g  degradation  of either the resource itself  or the
environment, is obviously extremely important, a n d  the.best poss ib le  source ,
o f  in format ion  on  that  subject  i s  the  so i l  survey .

s3’
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State agencies are participating actively in the important farmland
inventory. The identification of prime and unique farmland and the
identification and delineation of other important farmlands are
important statewide and locally. These inventories are causing
interest; they will be extremely helpful to both federal and state
agencies. The Council on Environmental Quality has issued a request
to consider the impact of major federal action on our resources of
prime farmland. For example, just last week I attended hearings most
of one day at OMB on the subject of strip mine legislation in the parts
of the United States east of the hundredth meridian. It is quite
likely that the new strip mining legislation will have reference to
prime farmland.

Many state agencies are helping us to accelerate the mapping and
publication of surveys, and we welcome all of them. We are glad to
have all the help we can get. Other 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 making these
contributions and they are increasing. I would mention particularly the
recent agreement between Forest Service and SCS, growing out of the work
of Mel Williams, Bill Wertz, Kermit Larson,md others in the Forest
Service and in SCS, that developed this understanding 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, Geological Survey, Bureau
of Indian Affairs, Bureau of Land Management, and the Bureau of Reclamation
have been traditional cooperators. We are getting more things going with
each of them. We are using Geological Survey to provide us with orthophoto
maps and with intermediate scale base maps for a lot of our activities.
BLM is expanding its soil survey efforts. T'his causes us some problems.
When other agencies contract with consulting firms 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 I think we have some things we
do need to work out. As Klaus mentioned, the old Bureau of Public Roads
was a regular participant in this conference. We are delighted that the
Federal Highway Administration people are now back in the fold and meet-
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 regular
meetings with us, at least at the Washington level, and at regional and
even state levels they are working out ways in which t~he soil survey can be
helpful to them.



THE ROLE OF THE TECHNICAL SERVICE CENTER IN THE SOIL SURVEY PROGRAM

For YOU visitors from other countries and others who may not be familiar

with Soil Conservation Service organization, let 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.

Our technical service center in Fort Worth has several units under one

roof. They provide technical leadership and services in engineering, train-

ing, cartography, information, and soils, to name a few.

One of the main reasons for having a cartographic unit, plant sciences

unit, soil correlation unit, and others under one roof is for easy exchange

of information and ideas. I see our overall role as requiring an interdis-

ciplinary approach to assistance to the states.

The soil survey programs, as almost 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 must mesh efforts to make

the National Cooperative Soil Survey happen.

But if you found yourself in a state agency office, or on a school

campus, or research facility, and asked for directions to the national soil

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,
Soil Conservation Service, Fort Worth, Texas, at the Work Planning Conference
of the National Cooperative Soil Survey, Orlando, Florida, January 31, 1977.
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Similarly, if a stranger found himself in Washington, and asked the way

to the national soil survey, the answer would have to be, "You can't get

there from here."

Let me hasten to add that I am not bad-mouthing the leadership roles

that must be carried out at the university and field level, or the Washington

level--because we couldn't have the national soil survey without you. But,

I want to make the point that the TSC fills a unique role.

the results of research and university leadership, the work

scientists, and national leadership.- If you ask us the way

program, we are in a position to point out the way.

In our role, the TSC Director and the Soil Correlation

constantly look in two directions.-

We bring together

of field soil

to the national

Unit head must

First, we must look toward the field. We must give field people the

utmost in support that will result in improved efficiency and accuracy of

work. We must also innovate suggestions or methods that will increase soil

survey production.

We must also look in the other direction: The TSC Director and the

Soil Correlation Unit head must constantly keep the soil survey user in

mind. The information must be delivered to the public with a combination

of accuracy, usability, and timeliness.

This places on us the demand that we be scientific,. but we must also

respect and serve the practitioners  who need the soil survey infonnation--

the farmers, builders, planners, and others who want and need the informa-

tion on which to base wise land use decisions which will result in a world

built on sane principles, not just helter-skelter.
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1 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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* Another highlight of TSC leadership is in the preparation and tech-

nical review of manuscripts. Most of you know that not too many years ago,

it was felt that to achieve the quality needed in these documents, each

had to be absolutely tailor-made. It was like producing an automobile by

machining each part separately, and that was a slow 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

some of the parts of our soil surveys from a central supplier, and, with

just a little bit of hand-fitting, produce a serviceable document

and cheaper. In 1965, we were clearing only about one manuscript

in Fort Worth. This year we will clear 54.

quicker

a month

This has not been done by adding more people, but by using technology

to achieve objectives. Working with universities and others, the South

correlation unit innovated the use of computers in manuscript preparation.

We use a combination typesetter-computer that greatly reduces the burden of

retyping manuscripts.

Our role in the production of manuscripts has been enhanced by the ad-

dition of a technical editor. His most valuable contribution, by the way,

may not be to edit, but to train soil survey party leaders to do a better

job of writing in the field.

I wouldn't want you to think we have achieved this increase in pro-

duction without making some sacrifices. Our TX soil scientists are having

less time for reading and preparing papers. Also, soils investigations

and training have been curtailed.
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* This opens UP the subject of OUT role as trainers of soil scientists.

This is something that, in my view, must have across-state-lines leadership

for the greatest effect. If all soil science training took place within one

state, there would be a great problem of provincialism. our soil correlation

unit employees like to conduct training on a face-to-face basis, sometimes in

the field, and sometimes in our own facilities. But all training can't be

accomplished this way. Our Employee Development Unit arranges two formal

courses in soils each year--one in soil basics, and one in soil correlation.

The faculty comes from the 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. I've

already 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 Alabama discovers a

time-saving trick, we see that soil scientists everywhere find out about

it. In the world of soil science, es I have mentioned, it is desireable

and often absolutely necessary to give training in the field. Our soil cor-

relation unit and others in the TSC carry out this responsibility along with

other travel and duties. Good opportunities for exchange of information

among the states are generated. We must also make sure.that the confluence

of effort among the states is orderly. One of the important things we do

along this line is to help the states schedules so that soil surveys will be

coordinated in a systematic, smooth flow of completed 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

improved since it became an interdisciplinary responsibility. Series de-

scriptions and interpretations utilize the TSC forester, agronomist, 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 knowledgeable input by a highly-qualified forester; or if it is an

estimate of cotton production, you know an agronomist has approved it.

* The ultimate measure of soil surveys is their use. This brings in

the need for informing the public. Our 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

to states in information programs for the purposes of achieving

of soil surveys. One special effort was right here in Florida.

state conservationist wanted to accelerate public participation

giving help

fuller use

When the l
and under-

standing of soil surveys, he decided to use television public service an-

nouncements. Our TSC information office worked with the Florida infsrmation

officer and several spots were made. Although they were made over two years

ago, I saw several on television here in Florida last year. They've received

heavy use.

NOW as I wind down this talk, I 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 dynamic program that requires the best

possible input. Rapid land-use changes, critical production of sediment,

the management of prime farmlands, and other critical land use issues create
a

a steady pressure on us to produce soil surveys and get them to 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 I look to the future,

I can offer no advice except that we must do still better. The need and de-

mand is not going to go away. On the contrary, with improved education of

the public and acceptance of soil surveys, there will be increased demands.

All this means 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 long-range plans, we must continually

try to do better. There are going to be changes, hazards, and roadblocks.

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.

I don't mean for this to sound like

0 theless, leadership achieves by brushing

is what we must do. We must let nothing

I take problems lightly, but never-

aside obstacles to progress. This

stand in the way of keeping a con-

tinuous flow of soil survey reports to those who want and need them.

Whatever burdens these increased demands create, we cannot look on them

es problems, but as a form of success. Because soil surveys are of no value

for their own sake--but become of value only as people

telligent decisions on how they will use and treat the

ture world will be built on wise land-use principles.

use them to make in-

soil so that our fu-
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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. I 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--It has

changed from one of Competition to one of Cooperation. Because I am at the

University of Florida, permit me to use some examples from our program.

In our State, the role hasbeen 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 of.the soils of

Florida is hereby declared as a matter of legislative policy which shall

be basic to:

1. The development of intelligent

potentialities of the soils of

research programs on the agricultural

the state;

'Presented before the Work Planning Conference of the National Cooperative Soil
Survey. Orlando, Florida. January 30-February 1, 1977
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2.

3.

4.

5.

6.

7.

8.

The organization of effective soil conservation and land-use plan-

ning programs;

Agricultural extension and home demonstration work;

Highway and secondary road planning;

Establishment of equitable land tax assessments;'

Agricultural teaching;

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

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 novr,  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.

0

3.

4.

5.

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.

Plasticity, liquid limit, permeability, and corrosivity of the major

horizons.

Available water, soil reaction, extractable nutrients, organic matter

content, exchange capacity.

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. It 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 sumnary, 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 I am

confident the SCS - University - Other Agency teams will succeed in this

mission.



.SOIL SURVEY IN BELGIUM

Rene  J .  Tavernier

First of all  I  wish to thank Mr. W. K. Johnson  for  the
invitation to participate in this Work Planning Conference of
the National Cooperative Soil  Survey. I have had the privilege
of attending several previous Conferences during the past 30
)-SClr.S, so I have  been  eager ly  looking  forward  to  th is  one .  I t
is not only a good way to gather valuable information but also
a  f ine  opportuni ty  for  see ing  o ld  f r iends  again ,  f or  renewing
acquaintances and for making new friends.

Although the
t h e  f i r s t  p a r t  o f

The Soil Survey in Belgium

study of land resources in Belgium started in
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 publ i shed  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
i t  i s  p lanned  to  f in ish  the  pr int ing  be fore  1983 . The most
important  act iv i t ies  o f  the  So i l Survey work is oriented toward
Soi l  Survey  Interpretat ion . This work is carried out in co-
operat ion  with  the  So i l  Inst i tutes  o f  the  Univers i t ies ,  wi th  the
Experiment Stations of  the Ministry of  Agriculture,  and with the
Research Centers of  the Ministry of  Public Works.

So i l  Survey  invest igat ions  s t i l l  are  an important  part  o f
the research in Belgium. They  are  not  on ly  re lated  to  so i l
g e n e s i s  a n d  c l a s s i f i c a t i o n , but  a lso  to  the  interact ions  o f
var ious  k inds  o f  so i l s  and  potent ia l  polluents  such  as  fer t i l i zers
and pest i c ides .

The  s tudy  o f  so i l s  in  t ropica l  and intertropica l  reg ions ,  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,  Ivory Coast,  Indonesia,  Nayaysia, Peru  and severa l
countr ies  with  mediterranean c l imates . This work has been facil itated
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 so i l  sc ient is ts ,  mainly  f rom deve loping  countr ies  rece ive
advanced training.
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Soil Survey activities in Belgium have been
by the USDA Soil Survey. Several of our present

strongly influenced
and former staff

members have been trained in the United States and we are much indebted
to many soil scientists of your country, amongst others to Dr. Charles
E. Kellogg and Dr. Guy D. Smith. As early as 1949 Dr. Kellogg
published "An explanatory study of Soil Groups in the Belgian Congo".
This publication has been very, stimulating 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. Guy D. Smith--on the preparation of a new system
of Soil Classification, which has now been published. We all have
learned a great deal during the series of meetings, both in the U.S.
and in Belgium at which the various approximations were discussed.

Thanks again for extending an invitation to participate in
this conference.
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SOIL RESOURCE IXVESTIGATIONS IY CAMIJA .

John A. Shields
Canada Department of Agriculture

Ottawa, Ontario

I must first take the opportunity to thank you for the invitation
to participate in this work planning meeting. I assure you that my
colleague, Dr. Cliff Acton  and myself are very pleased to be here.
Dr. Acton is Senior Pedologist and correlator  for the Ontario soil
survey. We also bring warm greeting from your friends John Day
and John Nowland  to the sunny north who attended your last meeting.

SOIL CLMSIFICATION: The System of Soil Classification for Canada
(Canada Department of Agriculture, 1970) has been updated as amended in
1972 and published as a revision in 1974 (Canada Dept. of Agriculture,
1974-Revised).  Revisions included in the present volume are based on
changes in the system agreed upon at the 1973 and 1976 meetings of the
Canada Soil Survey Committee (CSSC) and on decisions of the Sub-
committee on Soil Classification. This revision as prepared by the
Classification Subcommittee of the Canada Soil Survey Committee under
the capable (and somewhat persistent) chairmanship of Dr. J.A. YcKeague
has maintained greater continuity in content and in format and writing
style than previous versions synthesized from the efforts of various
chairmen responsible for different soil orders.

The major changes introduced in this publication are:

1. Inclusion of a Cryosolic order for soils having permafrost close
to the surface.

2. Elimination of subgroup modifiers and hence a major reduction
in the number of possible subgroup combinations.

3. Deletion of soil type as a category in rhe system.

4. Increased uniformity of presentation of the soil orders.

5. Amplification of the introductory material to give more of the
background and rationale of soil classification in Canada.

This version of the Canadian system reflects the present state
of soil taxonomy in Canada. It was influenced by history, by regional
biasses, by various concepts of logic, by new information on soils in
Canada and elsewhere, and by international concepts of soil. It
represents as it should, an approximation of a collective view of
Canadian pedo.logiSts,  but it is not necessarily entirely satisfactory
~a any. QW  pedol,ogi.st..__It_~ js..c.ensidered_as_? +ge .!?t!.e_~ evolution  of
a~imprp_"~~_~~y~s_t_,hat  will results  f:om g"'fher knowledge of soils  and
improved  ordering of that knowledge.
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The material is organized as follows: First, the history and
rationale of soil classification in Canada are outlined briefly to
point out the changes of concepts with time and the current points
of view on soil taxonomy. This is followed by chapters that define
soil, soil horizons and other basic terms, and explain how to 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 alphabetically but great groups and subgroups
are arranged as they were in previous versions of the system.
Chapters on the family and series categories and on soil phases follow.
The recently developed landform  classification system for soil surveys
(CSSC, 1976) is included as a separate chapter. The chapters on
International Correlation and Terminology for Describing Soils are
abbreviated appreciably from previous issues of this publication.

SOIL SURVEY: Active Soil resource programs continued in all provinces.
Broad biophysical surveys were conducted in wildland  areas,
reconnaissance surveys in agricultural areas, detailed surveys
around urban areas and detailed biophysical eurveys  in Xational
Parks. Reconnaissance surveys were also conducted for gas pipeline
location in the central Keewatin District of the Northwest Terri-
tories and for Department of Indian Affairs in the Yukon and Hay
River in the Territories.

Within the provinces, there was increased use of survey infor-
mation for landuse  planning and management. Consequently, emphasis
was placed on interpreting the information for non-specialist mere
and on early release of preliminary information. Surveyors served
as environmental advisors on the Sarnia - Montreal pipeline and
assisted in assessing its deleterious effects on crop production.
In the Cordillera, surveyors advised planners on environmental hazards
to coal development and others have advised planners within our
National Parks. Surveyors in Ontario, Manitoba and Alberta advised
planners on urban development. Reports and recommendations were
completed to assist Department of Indian Affairs to formulate a land
use policy for the Northwest and Yukon Territories.

Sustained 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 backlog of unpublished soil maps
and reports in these areas.
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CanSIS

Development and implementation of theeCinadian soil information

svstem (CanSIS)  has progressed steadily on two fronts:

a) development of the digitized map, soil cartographic file - data
input procedures, data management and derived maps. This was a
large undertaking and many problems were encountered. However,
in the very recent past many of these have have been overcome
making this system now essentially operational. Most programming
effort is now spent in debugging, and some additional development
will be necessary in the future. This will centre  primarily on
map editing, data management and streamlining of procedures for
producing derived maps.

b) development of data management procedures for the soil data file.
There is a major undertaking Involving procedures of data input
(tailored to reflect our complex data collection forms), editing
and updating, report generation and a catalogue  of output
routines. We have completed and have as a package the routines
for data input and editing, complete with Job Control Language.
Alsixsome routine output procedures have been completed. The
single major effort remaining is the programming necessary for
the report generator, but hopefully this will be finished by
Julyi77. Some 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 development of an Agricultural Land Evaluation Program by the
Soil Research Institute in Ottawa. This program was developed
with a clear understanding of the importance of agriculture to
Canadian and world economics and the need to resolve land "se
conflicts between agriculture and other major users of the Canadian
land resource. Although the program borrows heavily from recent
publication for the basis of procedure, it is moulded  somewhat to
reflect Canadian needs within the manpower resources available
to meet these needs within a reasonable period of time.

Considerable time and effort has been expended by F.A.O.* and others
towards the development of an international framework for agricultural
land evaluation. This was done with the ful,l realization that
questions related to land evaluation can best be answered only in a
local context with locally devised evaluation systems; derived from
locally available data and presented in the most meaningful manner
for local "se. The framework, in fact, provides primarily an outline
of the principles and terminologies to be used in the construction of
local systems. Central to the framework is the thesis of using

* The most significant of these is; Brinkman,  R. and A.J. Smyth. 1973.
Land Evaluation for rural purposes. Int. Inst. Land Reclam. and Imp.,
Wageningen, The Netherlands.
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economic as well as physical criteria for comparing land suitabilities,
on the grounds that any land can be made suitable if costs can be justified.

Within 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
from land, and with the means 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 lowering of land quality.

Principles for the approach to land evaluation problems are based
on the assumption that farmland production potential should be
determined by considering the land characteristics and economic 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 evaluation concerns itself with the following kinds of questions:

a) what are t.he qualities of agricultural lands relative to other
lands in the nation?

b) what consequences can be foreseen if present land use practices
and land ownership patterns remain unchanged?

Cl what are the alternate socially and economically relevant uses that
are physically possible, and which of these offer possibilities
of sustained productivity or services, whithout  detriment to the
environment?

d) what are the environmental and social benefits or consequences
of each alternative land use?

e) what inputs are necessary to optimize the benefits or consequences
associated with each use?

Land evaluations may be expressed as either qualitative or quantitative
classifications, but the more quantitative classifications will provide
more objective and precise measures 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
planning process at which the study is undertaken. Assessments are
developed generally within the contexts of particular map units and
usually do not take detailed account of such factors as distance to
markets, market trends, socio-political trends, etc. Quantitative
economic assessments are normally confined to simple development 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  o f  re l iab i l i ty .

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 util ization 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
deve lopment  o f  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.

REXOTE  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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Imagery (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 wide range of plants throughout the growing
season showed that solar absorption (Fraunhoffer)  lines and fluorescence
from a laser source may assist in characterization of crop conditions.

Potential relationships between active microwave transmission and soil
moisture content were also investigated.

THE ISSS COXGRESS: Members  of the Canadian Soil Science Society
continue to prepare for the International Soil Science Congress to
be held in Edmonton June 18-27, 1978. There will be another announcement
published in the ISSS bulletin in March. I hope you all will make
your arrangements to attend.

Soil tours are planned in various regions of southern Canada and one
tour in northern Canada. All tour books are in the last stages of
preparation for editing and translation into French only. The final
decision on which tours will be conducted must await an evaluation of
registrations in August.
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STATEMENT ON SOIL SURVEY by 0 R S T 0 >I FRANCE

P. Segalenl’

As a representative of ORSTOH - 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 II 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 l/ZOO 000 to l/50 000 was above all performed. Owing to
local requests, some large scale maps were also prepared (at the scales
of l/20 000 and more).

At least in the beginning, very little was known about tropical
so i l s . 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.

Iti the meanwhile, it was felt necessary to dispose of a soil
c lass i f i ca t i on . 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.

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 l/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 l/ 200 000

- Togo: three sheets at
part of the country

the scale of l/200 000 in the central

- 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 printconcern-
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
Flartinique were surveyed in detail (l/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 maF_’ have been achieved in these areas but
are not printed yet.
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So,  for the tia:e be ing , 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 (andosols  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  c lassi f icat ion. 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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SOIL SURVEY IN THE NETHERLANDS

G. J. W. Westerveld

Netherlands Soil Survey Institute
Wageningen - P.O.Box 98

The activities of the Netherlands Soil Survey Institute must be
seen against the background of geographical and demographical
conditions in this country and of the far reaching changes that
have taken place in society during the last 25 years.

The Netherlands belong geographically to the northwestern European
Plain and are located along the North Sea at the estuaries of the
rivers Rhine, Meuse and Schelde. The climate is maritime with
moderate temperatures, a rainfall of 750 mm which is evenly spread
over the year and a precipitation deficit of 100 - 120 mm in summer.

Fifty percent of the country consists of flat and low lying soils
developed in alluvial deposits (aquents and aquepts) and in peat.
The remaining part is somewhat more elevated and slightly undulating
with sandy (aquods) and loess ~(udalfs)  soils developed in sedimentary
deposits and in glacial till. The majority of the soils are hydromor-
phic with groundwatertables within 1.00 - 1.50 m below surface. They
are artificially drained to allow agricultural use.

Population density is high (average 396/km*) particularly in the low
lying western part of the country (Amsterdam - The Hague - Rotterdam -
Utrecht), the so-called West-Holland conurbation, where half of the
population is concentrated on 20% of the total landsurface.

Agriculture is very intensive and uses 80% of the available land.
Large amounts of money are spent on rural reconstruction to create
greater productivity for agricultural workers. The employment in
agriculture has declined from 17% to 6% of the working population
in the last 25 years.

Land is scarce and because of the increase in both population and
prosperity higher demands are being made on agricultural land 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 problems have forced the Government to introduce zoning
regulations emphasizing concern for the environment in order to
maintain a livable country. High priority is given to environmental
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 area.s 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, leyout 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 0
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,  prof i le  descript ions
maps)

data base management systems: G-EXEC (NERK-UK)  and GRASP (U.S.
Geologic Survey)

and

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.



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
ISSS. 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  o f  interest  for  co l leagues  abroad , are  publ ished  in  internat ional
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
descr ipt ions ,  laboratory  data  and character is t i cs  on  land use  and
physiography for 32 major soils in the Netherlands. Each description
is  i l lustrated  with  a  co lor  photograph o f  a  so i l  pro f i l e  and  an  ob l ique
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  Inst i tute  i s  a lso  invo lved  in  the  act iv i t ies  o f  the  Internat ional
Soil  Museum, which is accomodated since January 1977 this year in a
new building close to our office at Wageningen.

Mister Chairman

Since the establishment of  the Netherlands Soil  Survey Institute in
1945, there has been a close l ink with the National Cooperative Soil
Survey in the United States of America. We apprec iate  th is  contact
very much due to the leading position of your country in soil  survey
and, soil  survey interpretation methods.

We bring you the best regards of  our Director and our colleagues in
Holland. We feel very happy that SCS has given us the opportunity to
jo in  th is  conference , to discuss with colleagues and to learn more
from your Soil Survey methods and results. We thank-you very much for
th is  inv i tat ion  and hope  th is  conference  shal l  be  success fu l  for  a l l
p a r t i c i p a n t s .

Wageningen, January 1977
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The International Agricultural Research Institutes and

the Use of Soil Survey Research Data

F. R. Moormann, IITA

The International Institutes started in Mexico (CYEIMIT)  and the
Philippines (IRRI)  by the Ford and Rockefeller Foundations, have
grown since in number and are now funded by the Consultative
Group of International Agricultural Research (CCIARR),  a loose
confederation of donor countries and organizations and the World
Bank. The philosophy behind the establishment of a string of
institutes in the developing world was and is, to establish high
level research and training in those areas, where much research
is needed, but is either not available or not sufficiently
developed. All institutes have a specific mandate; that of my
institute, IITA in IZADAN, Nigeria is "to improve quantity-and
quality-wise the foodcrop production in the humid lowland tropics."

The early successes of the initial institutes, and their major
contribution to the "Green Revolution" of the sixties is well
known and publicized, as is the international recognition in the
form of a Nobel prize for Norman Borlough of CIMHYT some years ago.

The orientation of most work of those institutes that work with
crops has been strongly towards the plantside of crop production.
Breeding was and is a major concern, as were the supporting
activities which were mainly, if not exclusively, in the field of
agronomy. With the partial exception of IITA,  soils, and more
specifically the use of soil survey and land classification data,
were and still are not a major topic of research and are not even
considered as an important supporting aspect of the work in plant
sciences. The "package deal" for improved crop production was and
frequently still is considered to be the universally valid approach
to improvement of crop production. Only 1:ITA had from the beginning
a strong field-soil program where emphasis was given to the
variability of soils in relation to crop performance. Though not
having a formal soil survey program, the results of such investigation,
and the collateral data on climate, landforms, hydrology, etc. have
had considerable attention of at least a part of the plant-oriented
scientists.

There is a growing acknowledgement now that geographic soils data
in the sphere of interest of the Institutes is of extreme importance
for the future orientation of applied research work. As an example,
I may single out IRRI, where presently the necessity of "local-specific"

breeding of rice, and collateral agronomic research is keenly felt,
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and persued  by most of the staff The reasons for this are several,
related partially to the personality and background of the principal
staff, but even more so to the fact that the original idea of creating
plant management packages with high yielding, high input varieties is
“running out of steam.” Indeed, the green revolution techniques were
tremendously successful in those soils areas where land qualities
were near perfect, with little or no environmental restraints. These
areas form a minority of the rice land, the larger part having a
lesser inherent quality and one or more soils, hydrologic, topographic,
climatic, or other restraints. Moreover, even in places where there
are few environmental restraints, the socio-economic-conditions may
be such that one has to be satisfied at least in the foreseeable future
with a lower level of technology than that which has been reached by
modern temperate zone agriculture. In IRRI, much effort now goes into
the development of suitable technology, including the varietal adaption,
for these less favorable conditions.

If this trend is to become common, it is obvious that much more use
has to be made of the data furnished by soil survey investigations,
data which unfortunately are often incomplete or available only in a
nonusable form. A requirement is that the field soil capability of
the research of the majority of the institutes should be reinforced,
but also (where the institutes do not and should not have a soil survey
capability of their own) that the soil survey land classification
specialists of the world should cater more intensively to the needs of
our colleagues in the crop sciences.
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1977 Report from North-Central Region, Land Grant Universities

F. C. Westin -L

I. North Central Reqional Technical Work Plannina Conference, Traverse
City, Michigan, flay 3-7, 1976

Nine committees prepared reports. They are: 1) Rooting Characteristics
in Relation to Paralithic Contacts; 2) Iwproving  Soil Survey Techniques;
3) Organic Soils; 4) ilater Relations; 5) Soil Potentials; 6) Teaching Soil
Science; 7) Correlation and Classification; 8) Soil for Disposal of(?as~,e__...
Products; and 9) Soils on Mine Spoils.

Committee I, which has no national counterpart, considered objectives
dealing with the need to provide soil surveyors 'with guidelines for unifornly
identifying paralithic horizons as well as to study their effect on roots.
They recommended that bulk density data be added to Soils-5 forms.

Committee 2, on Improving Soil Survey Techniques, was new for the NC
region but corresponds co a national committee. This cotr,nittee recoirsended
that color IR photos and other imagery be tested, that photos be obtained
at the optimum time for soils mapping, and that all-terrain vehicles be
employed where appropriate.

Committee 3 on Organic Soils tried to evaluate the Interpretive Guides
for organic soils issued 7 February, 1975. They felt another year was
needed for testing. iiowever, a num5er of other points were raised including
rating organic soils. A numerical rating system was discussed to evaluate
the soils potential as 2ell as its limitations. Other items considered:
soil temperature and growing degree days; rooting depth; slope limitations;
available water holding capacity; wetness; flooding; development difficulty
rating; and forest production.

CorxTittee 4 on Water Relations considered principally the questions
"How can soil survey contribute to, and benefit by hydrologic modeling?"
The committee felt that soil survey people need to determine where agricultural
water is going and what is in the water. The coraittee listed several
courses of action that can be taken including determining the performance
characteristics of soils with season and use.

Committee 5 considered Soil Potential and this'subject a\so was covered
in a paper de!ivered to the Workshop by I.. J. Sartelli. The committee felt
that soil limitations need to be evaluated by taking into consideration the
technology available to overcome the limitation. Soil potentials need to
be developed for all interpretations pertinent to the soil survey area.

Ccnunittee 6 dealt with Improvement of Teathing Methods in Soil Science.

* Plant Science Department, South Dakota State University, Brookings, South
Dakota 57006
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Travel courses and work shops were recommended and also the need was
expressed to incorporate soil  classif ication into all soil science curr-
iculums. Other suggestions were to identify and establish a mailing list
of Extension and Agricultural Experiment Station workers in soil resource
and land use planning.

Committee 7 was a combination of committees 2, 4, and 7 of the 1974
N.C.R.W.P.C. The committee was divided on the need to re-define the series
control secion although more felt it adequate than not. The committee
felt  there ,qas l i t t le need to standardize phase criteria but that the use
and standardization of soil drainage classes needed study. Also it was
recommended that as quantitative soils data becomes available for a state
that it be circulated to interested neighbor  s ta tes . Also the group felt
that means should be developed to better integrate soil landscape into soil
survey war!;.

Committee 8 dealt with using soil as a treatment medium for waste
products. This committee felt more precise definitions are needed, for
example, infiltration rate is not constant with time and consequently
should be defined more explicitly. Also the committee felt that ratings
of soils for waste treatment should be based on soil potential rather than
l i m i t a t i o n . A majority of the committee objected to rating so.ils in the mesic
and frigid zones no better than moderate. Using potential,  this objection
is corrected because storage facil i t ies can be uti l ized. The committee
also suggested using slope rather than runoff because it is more easily
understood by lay persons. S l o p e  c l a s s e s  recorunended  are: O-62, 6-l2%,
and over 12% for slight, moderate, and severe limitation.

Commit tee  9 covered the Classification, Interpretation, and Modification
of Soils on Mine Spoils and Disturbed Soils. The national committee
requested a response on several points. One dealt with the need for a ne!v
suborder of Spolents. The committee recorrmends  further study but most
members felt that mine spoils and disturbed soils can adequately be handled
with the present classification system.

R. 6. Grossman in a meeting with the federal group reminded everyone
that in the next IO years the standard soil survey of the U.S. will be
largely completed. As Land Grant University soil survey practionerc we
need to concern ourselves with.changes  this will make in our teaching and
research programs. I;orth Centra l  Corrmittees  4, 5, 6, 8, and 9 a r e  e s p e c i a l l y
concerned with the implications of this change in emphasis.

II. NCR-3 and NC-109

The technical research committee concerned with soil survey in the
North Central Region is NCR-3. A funded research project - NC-109 began
in 1972  was  approved through 1976. It has been renewed unti I September 30,
1981. The name for the new NC-109 project is “Relating Soi I and Landscape
Characteristics to Land Use.” A combined report for NCR-3 and NC-109
follows:

57



1977 North Central Report

Each state in the region is coopera:ing  to develop a rating system for
the soils of the NC Region (using the map from the publication t(C-76)
based on yielding ability of the soils for corn, wheat, grass and trees.
Five of the Agricultural Experiment Stations and the Lincoln S.C.S.
Laboratory are participating in laboratory analysis of samples from 10
soils of the region.

Individually, roost of the Agricultural Experiment Stations are
developing soils landscape guides for agricultural and non-agricultural
purposes including tax assessment. Co-puter soil maps are being tried
in several states for tax assessment purposes.

Several states are preparing guides for waste disposal and others
are preparing guides for suitability for urban development, reclamation
of surface mined areas, application of minimum tillage and distribution
of aluminum-sensitive wheat varieties.

Host North-Central states have an accelerated survey effort where
state agencies such as Revenue Departments and county boards are helping
to finance soil surveys.

several states also are experimenting with color IR and other special
kinds of imagery to inprove mapping progress without a loss of quality.
Remote sensing is being evaluated in several states.

The North Central states generally have few problems applying Soil
Taxonomy (an exception is that it has been troublesome in some areas of
Spodosols and Mollisols and that there seems to be no way to get any
application above the series category operational).

III. Summary

I felt that one theme dominanted soil survey activities in the North
Central Region this past year - the need to plan for the day when the
detailed soil surveys of the U.S. will be completed. This event will require
a change in emphasis. This was expressed in the consideration given in
NC corrmittees  to soil potentials, rather than limitations. One committee
dealt specifically with soil potentials and it was mentioned in the committees
on organic soils, water relations, and the use of soils for disposal of
wastes.

The need to look ahead was also noted in the deliberations of the NC
committee for improvement of teaching methods. It also is a force operating
in the activity of soil surveyors to organize professionally.

The NCR-3 and NC-109 comnittes are shifting major emphasis to inter-
pretations of soil surveys as is evidenced by the name of our new project
"Relating Soil and Landscape Characteristics to Land Use."
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a
Northeast Regional Soil Survey Work Planning Conference Report

to the
Work Planning Conference of the National Cooperative Soil

Survey, January 30 - February 4. 1977
by

R. M. S m i t h
Nest Virginia University

The January 1976 NECSS conference fulfilled its purpose of b r i n g i n g
together appropriate people for discussion of  technical and scientif ic
questions and for exchange, dissemination or transmittal of ideas and
information to interested individuals or groups including the National
Cooperative Soil Survey Conference. Seventy-three representatives were
registered.

Individuals present other then permanent (or alternate) State.
Caribbean and Federal members and administrative advisors included invited
participants from a State Sot1 and !Jater Conservation Commission: the
Cooperative Extension Service; State Soil Characterization Laboratories;
U.S. National Perk Service; U.S. Plant, Soil and Nutrition Laboratory;
and a State Dept. of Environments1 Resources.

Some highlights of committee reports.

1. Legal aspects of the use and interpretation of sofl surveys.

This conrmittee  did not hold formal meetings, but considerable
interest was evident in furthering the professional status
of soil  scientists by organized societies and licensing
as provided by different state laws.

2. Use of  soils for waste disposal.

Chemical and physical properties of wastes and of soils
must be considered and combinations recommended that (a)
Fncrease  agricultural production and (b) avoid harmful
po l lut ion  o f  so i l s , water and growing plants.

3. Inventory and use of  forest soils.

Problems persist,  involving mapping scale or intensity.
levels of  classification. and interpreting manageable
landscape units. Foresters ,  geo log is ts  and  so i l  scientfsts
may need to consider more of these problems jointly under
f ie ld  condi t ions .

4. Soil  survey interpretations.

The development and use of soil ootentials requires closer
field observations end more data representing Idcal  conditions
and rea l i s t i c  a l ternat ives .
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5. Soil Noisture  regime.

It was recommended that water table studies should be
conducted in the Northeast, especially to characterize
oerched water tables and lateral flow on slopes and
their significance to soil  survey interpretations.

6. Soils reflecting a high degree of  physical disturbance
by man.

Highly disturbed soils are recognized as economically
imoortant. One million acres now occur in the northeast
and about 45,000 acres are being disturbed annually. State
laws and regulations have been updated. Since modern
definition includes all soils made by man, it follows that
appropriate mapoing units should subdivide this increasingly
important acreage into segments of landscape aporopriate
for pedogenic. treatment and management studies. The
conference voted to endorse the WV proposal as amended,
involving a new suborder of Spolents and mapping units
defined at the family level ( including phases of  families) .

Significant acreages of intensely used urban soils and
land fills have been studied, mapped and interpreted fn
the Washington metropolitan area through cooperation
of the Maryland U. Agr. Exper. Ste., the National Park
service ) and the Soil Conservation Service and others.

7. Evaluating maoping  units.

More studies are needed to determine the composition. and
to improve and update the accuracy of mapping units and
their interpretations. Better f ield notes,  use of  the
transect method and thoughtful mapping unit descriptions
in published reports should be emphasized.

8. Histosols and tidal marsh soils.

Legislation in eight northeastern states identifies
tidal marshes as land under or contiguous to tidal waters
that support one or more salt marsh species. Greater
emphasis on tidal marsh will be required as population and
pollution pressures intensify. Current investigations were
sununerized  and encouraged.

9. Soil survey research needs and priorities

The National Survey Laboratory at Lincoln assures the
northeast of continued.suoport  and assistance. The soil
survey input program will identify sources and kinds of
available laboratory data but requires inputs from experiment
stations and others. Soil morphological changes noted
following waste disoosal  should aid predicting reasonable
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waste loading rates. Soil  interpretations must keep
pace with changing technology, new soil uses and research
results from all  sources,

10. Remote sensing in soil survey.

A regional coordinator for remote sensing, to be located
at the TSC, was recommended. A bibliography of remote
sensing research has been assembled and is available.

The Executive Connnittee of the Northeast considers that these 10
connnittee reports including discussions constitute the heart of  the
Conference.

In addition to the working sessions there were several informal
sessions about special activities of some members end guests.

Representatives of the State Agricultural Experiment Statfons
reported on activities related closely to soil  survey.

Horace Smith, SCS, Maryland, reoorted  on the soil  survey of
the District of Columbia.

John Foss, Maryland, reported on tephra and soil formation in
Northwestern U.S.

Gerald Orson, New York, reported on Maya Hounds in Honduras.

Roger Case, SCS, New York, reported on soil interaretations
for the Eastern Ontario Conrmission.

Vim van Eck reported on West Virginia’s activities in East Africa.

Dick Arnold,  New York, reported on a clime-sequence of soils
in Nigeria.

A special discussion led by John Rourke considered a number of
aspects of the revised Soil Survey Manual.

J.C. Patterson, U.S. National Park Service,  discussed the
Fmportance  to the Park Service of  properties of  some highly
disturbed or man made soils.

The next meeting is scheduled for July 18-22,  1978, at the
University of  Connecticut (Storrs, Connecticut).
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REPORT OF THE LAND Gm COLLEGE REPRESENTATIVE OF THE SOUTHERN REGION

H. F. Perkins*

The biennial meeting of the Southern Regional Technical Work-Planning

Conference was held in Jackson, Mississippi, April 5-8, 1976, with Ilr. R. C.

Carter, Chairman (USDA-SCS)  and Dr. D. E. Pettry, Vice-Chairman (Wississippi

state University). Fifty two individuals participated in the conference

representating twelve Landgrant Colleges and Experiment Stations, the Soil

Conservation Service, the Tennessee Valley Authority, the U.S. Forest Service

and the Agricultural Research Service.

The members wel&med the participation of the following invited speakers:

Mr. Doug Shanks? City Commissioner of Jackson, Miss.

Mr. W. L. Heard, State Conservationist SCS, Jackson, Miss.

Dr. W. K. Porter, Jr., Associate Director, Mississippi Agricultural and
Forestry Experiment Station, Mississippi State University.

Dr. K. L. Anderson, Leader, Extension Agronomy Department, Mississippi
State University.

Dr. R. H. Griffin, NASA, Bay St. Louis, Miss.

Mr. V. J. Cissna, Jr., Special Projects Officer, SoutherqMississippi  Planning
and Development District, Gulfport, Mississippi.

MT: R. I. Dideriksen, Director, Land Inventory and Monitoring Division. SCS,
Washington, D.C.

The conference was organized into seven subject matter committees. Although

much work was accomplished by each of these predetermined conmittees prior to the

conference, the chairman of each committee rotated to each of four discussion

*Department of Agronomy, University of Georgia, Athens, GA 30602.
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groups to give each conferee an opportunity to participate in the proceedings

and make contributions to the final report. The following subject matter

committees were active:’

1. Histosols and soils of tidal areas.

2. Waste disposal on land.

3. Soil potential ratings.

4. Kinds of soil maps.

5. Improving soil survey field procedures.

6. Soil yield potentials.

7. Major land resource areas.

Since each committee presented a report which was published and is available

to members of this conference, I will not present a summary of each committee

report. Instead, I will report on some of the highlights of the meeting and

other items which may be of interest.

During the 1976 Southern Regional Conference there was perhaps more

emphasis placed on interpretation of soil properties for multipurpose land use

than at any preceeding conference. Dr. Porter (MSU) stressed that an under-

standing of soils is basic to agricultural research. We recognize that current

agronomic research is becoming increasingly complex and often requires inter-

disciplinary efforts to solve pertinent problems. The demand for interpretation

of soil survey information for non-farm uses is becoming increasingly important

throughout the region. Engineers, hydrologists, land use planning firms,

sanitarians and consulting agencies are seeking information which is often

unavailable. There is a rapid move  being made in some areas of the region to

use land for treatment of waste water from sewage treatment plants, agricultural

processing wastes and industrial wastes. Consulting engineers are frequently

critical of sail scientists for failing to adequately characterize and evaluate
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properties of soils below those necessary for placement in soil taxonomy inferring

that the soil scientists are more interested in classification than inter-

pretation.

There is great need for cooperation of research workers in all areas of soil

science in the development of interpretative tables and other information for

soils and land use. Emphasis should be placed on a positive approach such as

soil potential rather than limitations. Interpretative soils information must

be simplified to obtain maximum use. Will the ADP programs developed for the

National Cooperative Soil Survey aid in generating land use maps that can be

effectively used by a land use planning specialist that has not had a" intro-

ductory course in soil science? Will automatic data processing, computer map

making, remote sensing, standardized tables, standardized write-ups and stan-

dardization of programs in general increase user acceptance and understanding

of soil survey information? Or, will it prevent the person nearest the soil

from becoming a thinker and interpreter of soils information? I c a n ’ t  answer

these questions but I think we should constantly evaluate our effectiveness in

supplying soils information to an environmentally conscious public.

The need for accelerated soil survey and publication of reports of soil

survey for land use planning was emphasized. It is thought by some soil

scientists and users of soil survey maps that soil survey should reevaluate the

detail of soil survey, particularly in suburban and potential suburban

areas. Dr. Anderson speaking on the role of the Exte"sio".Service in soil

pointed out the importance of introducing published soil survey reports to

survey

the

public and the need to educate,>local officials on the uses of soil survey reports.

An educational program should not be the responsibility of one agency alone.

Contributions of the Land Grant Institutions' in the Southern Region to the

Cooperative Soil Survey Program were discussed. In general the states'

have been increased for the region, however, anticipated appropriations

6:,

activiti9

in some



states has been less than expected which has restricted some  programs.

A comittee has been appointed to prepare an article for possible pub-

lication in the Crops and Soils Journal. The article would deal primarily

with the relationship of southern soils and crop production.

The changing background of the college graduate may have far reaching

effects on the soil survey program. A recent survey indicates that there is

a steady decline in college graduates in soil science that have farm backgrounds.

There is also a marked increase in female students of soil science. During the

past two years the demand  for soil science graduates has exceeded the supply.

In many areas, agencies conducting soil survey have been unable to attract

the best

salaries

also has

graduate

students due to industry and private sectors which offer higher

and other incentives. The demand for people with advanced degrees

resulted in many of the better qualified candidates continuing in

school.
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Report of the Land Grant
University Representative

of the
Western Region

R. D. I&ail
Department of Agronomy,

Colorado State University

This report will deviate from a normal report of summarizing the 1976
Western Regional Work Planning Conference since these reports are already
available. Rather, I would like to spend a short time reviewing for you
some of the research activities that are on-going at various universit ies
in the western region, and particularly, those research activities that
are of direct interest to the Natfonal  Cooperative Soil Survey.

In the past five years, researchers representing most of the Land Grant
Universities found in the western region have participated in a Regional
Research Project entitled “Soil Interpretationsand Socio-Economic Criteria
for Land Use Planning”.

The objectives of this project were:

1) To evaluate the impact of urban encroachment on rural lands.
2) Identify and organize soil data and interpretations needed for

present and potential clientele.
3) Evaluate the adequacy of present data and development of new

data, interpretations and procedures for overcoming soil
limitations.

Some of the research activities under Objective 1 include case
studies in California under which land use changes are being documented;
effects of water transfer from irrigation to cities have been documented
in Colorado; impacts of the Big Sky Recreation Development were studied
in Montana; soil aualities  of the Willamette  Valley in Oregon were
mapped and the information was placed into a computerized system for
storage and anaylsis for the purpose of determining relationships of
land use to soils with different inherent capabilities; Hawaii investi-
gated the performance of their state’sagricultural dedication law.
Research in New Mexico has treated the question of “Effects of land use
controls on land values in rural-urban fringe areas.” A manuscript “as
prepared on modeling land use problems in Arizona. A number of other
studies were also conducted under this objective. The foregoing are
pointed out in order to provide a background pertaining to the nature of
research activities.

Under Objective 2, a number of states have developed state soil
maps and accompanying interpretations. An Arizona publication provides
information that relates soils to climatic and geologic information.
Land use suitability maps have been produced using a composite of natural
resource maps and ratings developed by planners and scientists.
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Colorado is in the process of publishing a "Land Capability Data

Base" for all counties. Hontana has developed a computer graphic system
for generating land resource maps associated with their state soil map.
Hawaii has developed a system for rating soils (soil potential) for
several agricultural and urban uses.

Under Objective 3, California has compiled substantial soil loss
data for a number of California soils. In Colorado, basic field and
laboratory studies have been completed on 36 soils representative of
proposed coal and oil shale development areas. . Colorado is also evaluating
the reliability, credibility and usability of three engineering interpre-
tations of the National Cooperative Soil Survey using the "Delphi" question-
naire technique. Hawaii has developed criteria to compute indices of soil
potential. In Nevada, soil temperature regime data have been collected
for producing a state map (1:750,000  scale). Soil noisture regimes are
being tested in relation to the distribution and productivity of natural
vegetation. Oregon has completed extensive studies on septic tank drain-
field performance. Montana,  in studies of soils potential, has shown that
data on soil micro-climates are needed.

This is a very brief review of the nature and scope of wme of the
research activities being carried out by Agricultural Experiment Stations
and Universities in the western region.

Information relative to the progress and accomplishments of this
research program are available through the Cooperative State Research
Program of the U.S. Department of Agriculture in Washington, D.C.

I appreciate this opportunity to acquaint you with the kinds of research
activities that are presently on-going or that have been completed in the
western region. Many of these research activities have been carried out
in close cooperation and with the help of Soil Conservation Service Personnel.
This cooperation and active participation has been greatly appreciated.
We hope that the results of this research will help strengthen the Cooperative
Soil Survey Program.
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Soil and Water Problems of Mutual Interest!-/

Carl w. CarlsonY

I am pleased to have the opportunity to meet and share ideas with the

soil survey group. Those of us old enough to remember know something was

lost when the soil research now in ARS was split from soil survey in the

early 1950's. This split led to a communication gap which, over time, has

resulted in a language barrier.

$1~ close association with the SCS soil survey laboratories when I was at

Mandan and later at Beltsville has made me aware of the wealth of data that

these laboratories have obtained. The management of these laboratories

was the best. Therefore, one has a lot of confidence in the data.

Anyone who has had much experience with field research is well aware of the

value of a good soil survey. The nature of many of our field experiments

are such that a conventional soil survey is adequate. However, many of us

found out the hard way that a conventional soils map is not detailed enough

for some field research. Unless the soils factors responsible for the

response or the lack of response of the various treatments included in the

experiment can be identified, one is at a loss to interpret the data or use

it to ma!ce recommendations to other sites. The soils maps and accompanying

taxonomy become the common denominator for communicating the research results.

Our Administrator is asking for a new emphasis on the use of soil maps, soil

taxonomy, and soil characterization in planning, initiating, and interpreting

our research studies. He is asking that this include all field research,

inclll~l~in): pest control.. We wxd your llrlp to wet this rcq~~cst.

Man's improvements in computers have made it possible to process and analyze

large volumes of data. This tool has made modeling a way of life. Some of

the early models in ARS were developed to predict and route water movement

in and over watersheds. The ACTMO (Agricultural Chemical Transport Xodel)

L/ Presentation at Soil Survey (SCS) Netting, 'Orlando, Florida, Jan. 30-Feb. '77

2/ Assistant Administrator, ARS-USDA, Washington, D.C.
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and the USDA Hydrograph Laboratory models are examples. These models could

not have been developed without the data made available by the SCS soil

surveys and the supporting laboratory data. In spite of the large amount

of available data, we frequently find that the geomorphological data are

inadequate. In addition, the spatial detail is not sufficient to predict,

with any degree of accuracy, how the watershed delivers water. Such details

as the geology and the identification of the land characteristics which account

for the shape and the present land use of the watershed are required to make

a reliable prediction. The Map Information Assembly and Display System

WADS), developed by Bob Birdwell in Oklahoma, provides the detailed data

we need for many of our studies. This system, which provides the land use

and soil characteristics on a 40-acre grid throughout the State, has

sufficient detail to be most useful in our modeling efforts.

The data on the water retention and transmission characteristics provided

by the soil survey laboratories are sufficient for our needs. However, the

detailed water flow information required to meet the Section 208 of the

P.L. 92-500 needs require that we have a much better knowledge of water

behavior than we now have.

The greatest need is for better infiltration and hydraulic conductivity data.

The problem of obtaining reliable field infiltration data is most difficult.

Heated arguments have frequently ensued over which method yielded the best

information. Many of us are aware of the difficulty the USDA Hydrograph

Laboratory had in their attempts to make field measurements. The importance

of the surface layers in these studies has become very evident.

The grain shortages experienced internationally two years ago have shown

the need for a better yield prediction capability. Last year, ARS initiated

a research program concerned with improving these capabilities. If we can

obtain the precision in our watershed models that we are attempting to

achieve, we can provide the data needed for predicting crop yields. The

degree of precision with which we can predict crop yields will depend, in
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part, on how well we can describe the effective rooting and moisture l
extraction patterns of the important crops. Better estimates of moisture

flux in the profile will also be needed to understand the soil water

relationships.

The objective of a cooperative agreement signed by ARS and SCS last year

was to improve the capability of the SCS to predict where and when wind

erosion night occur. The model that will eventually be used to make these

predictions will require some of the same soil and water data that is

required in the crop prediction and watershed models.

The large interest in utilizing agricultural residues as an energy source

has raised a question about the needs for those residues to protect our

soil and water resources. Currently, ARS scientists at St. Paul, Minnesota,

are developing a model to make these estimates. The cooperation of the SCS

on this project has been excellent.

What about the future?

The environmental guidelInes developed to comply with the water and air

pollution legislation passed by recent sessions of Congress will restrict

our future farming methods. In addition, energy and ground water shortages

will make these inputs expensive and scarce. When the present and future

world food needs are considered, it is safe to predict that the American

farmer will be called upon to produce more food and fiber.

The only way that these restrictions and goals will be met will be through

better land use. In making these decisions, the American people will

be expecting some alternatives. These alternatives can only come if we

proceed with our modeling efforts in a very aggressive way. From these models,

alternatives for growing our food and fiber should become evident.
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I doubt that the public will tolerate some of the mistakes made in the

government programs in the past. For example, we cannot afford to support

a fallow-crop rotation farming system in areas like the,wheat-producing

areas of Montana and the Dakotas. These practices have resulted in the

"saline seeps" common to that area. Nor will the public accept the plowing

of fragile wheat-producing areas of eastern Colorado. After drought periods,

our government has provided funds for subsidizing the revegation of these lands

.on at least two occasions.

If we are to meet these challenges, there will have to be better coordina-

tion and closer cooperation between AM and SCS and the other agencies

with resource conservation responsibilities. If we can accept the challenge,

it is time that we get on with our responsibilities.

Areas where emphasis is needed:

Infiltration. The SCS and AgS have cooperated in making infiltration

measurements in the past. These efforts have yielded data which have been

used to develop guides and models. Neither Agency is satisfied with the

progress made to date. Perhaps part of the problem may be that neither

Agency has ever decided what degree of precision would be acceptable or

the number of soils that should be included. In spite of past mistakes, we

need to continue our search for an acceptable method for measuring

infiltration.

Soil structure. On several occasions, scientists from the two Agencies have

participated in soil structure workshops and field trips in an attempt to

identify areas of mutual opportunity. The last effort in this area that I

know of was Dr. W. E. Larson's and Dr. Grossman's field trip into the

Northern Great Plains two years ago. At that time, Dr. Grossman requested

that ARS bring their soil structure theories to the field. From this, he

hoped to obtain a simple quantitative method for measuring soil structure

in the field and in the laboratory. To my knowledge, this request was never

0 met.
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l Mechanisms for accomplishing these cooperative projects:

1. In the past, one or two SCS scientists have had short-term assignments

at ABS locations to work on problems of mutual interest. AES also has had

scientists on short assignments with SCS units. These assignments have

been very successful. There is no substitute for "eyeball-to-eyeball"

discussion of problems of mutual concern. Therefore, I recommend that

both Agencies continue to support these exchanges in the future.

2. Because of the need for better infiltration data by both Agencies,

the field measurements undertaken two years ago should be pursued with

added effort. Each Agency should internally decide the degree of

accuracy that would be acceptable in order that its objectives and

goals can be set. I understand a workshop is planned in 1977 to work

out the details of the cooperative effort.

3. Both Agencies have a real interest ina field and laboratory method

for quantitatively measuring soil structure. A joint task force should

be appointed to outline a cooperative program on this important problem.

4. ARS needs a soil map for every field experimental site. We are in the

process of determining how many sites are in need of such a survey. For

some experiments. we also need a soil characterization. After we have

this information, we will have our Administrator relay this need to

Mr. R. M. Davis.

5. We need to undertake a joint effort with SCS to determine how soil

properties and climate relate to food and fiber production. Here too,

we need a joint task force to determine what effort is required by each

Agency and how the effort best can be coordinated.
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Soil maps, soil taxonomy, and characterization data are needed for most

field experiment sites. If research results can be related to soil

properties, the impact of the research on land resource areas can be

determined. The modeling capability in the two Agencies makes it

possible to predict how our land resource areas will respond to man's

activities. The field and laboratory capability in the two Agencies

should provide most of the resource data needed to obtain maximum food

and fiber yields without doing undue damage to our soil and water

resources. How well these needs are met will depend on how effective the

scientists in the two Agencies can work together.
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Soil Survey Educational Programs Make for Effective Use”
by

Harold I. Owens
Agronomist and Soil Conservationist

Extension Service-USDA

Members and guests of the soil survey work planning conference, it is indeed
a pleasure to meet with you. Working with the educational aspects of the
National Cooperative Soil Survey is a very rewarding activity. The Cooperative
Extension Service, in cooperation with the Soil Conservation Service, the
experiment stations, and other agencies and institutions, plan and conduct
educational and informational programs to encourage and stimulate more
effective use of soil survey information and data.

The cooperative effort in planning and conducting educational and informational
programs related to the use of soil surveys is found at the national, state,
and county levels. A coordinated effort is carried on between the SCS
and the Extension Service, USDA, in Washington to notify our respective
counterparts in the states of the status of soil surveys and the impending
publications of new soil surveys. In the Extension Service we look to the
stote Extension specialist in agronomy, soil science, soils, and/or soil conser-
vation to take the lead in working with the SCS and the experiment station
on educational and informational programs and activities. Educational
programs and activities related to the use of soil surveys varies. In order
to give you a brief report I would like to present a summary of some of
the educational programs as reported by the state Extension specialists.

In Florida, the educational effort is focused on workshops for farm managers,
rural appraisers, vo-ag teachers, county Extension agents and participants
in the cooperative research in forest fertilization programs. The goal of
the workshops is to train the participants to assist local clientele in using
the detailed soil surveys as they are released in the respective counties.
Since 1969, ten workshops have been held. A handbook providing the program
content of the workshops is used by the staff and participants. The program
includes a one-half doy session of illustrated presentations on seven topics.
This is followed by a one-half day tour to observe selected soil series and
an open book test.

In Florida, to supplement the workshops three fact sheets on soil survey
data and information is planned for release by July 1977.

In New Jersey, we find that soil surveys have been and are continuing to
play a major role in land use programs. The cooperative educational-informa-
tional program has been developed and presented throughout the state
on the use of soil survey maps and data. Cooperating are the Cooperative
Extension Service, Soil Conservation Service, and the State Department
of Agriculture in planning and conducting one-day or evening short courses
for different users of soil surveys. Topics include:

r/ Presented at the Work Planning Conference of the National Cooperative
Soil Survey, Orlando, Florida, January 31, 1977.
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I. Soil survey -- A tool in land use planning.

2. Soil survey -- Its use (example: septic tank disposal systems).

3. Soil survey -- The history and use.

Another use of soil surveys wos made at a number of county meetings held
to explain the New Jersey sediment and erosion control law. Soil surveys
were explained and how they can be used in sound planning, The Blue Print
Commission on the future of New Jersey agriculture made use of soil surveys
in locating prime agricultural lands.

Soil surveys are explained at farmers’ meetings to show how soil surveys
fit into the picture of making more efficient use of the soil testing program
or the need and benefit of drainage on farms.

Mony counties hove appropriated funds to speed up the soil survey program
after the importance ond need of the accelerated  soil survey program was
explained to County Boards of Freedholders.

The State of Washington reports they have held five soil survey introductions
in the state in the past three years. One of their most successful introductions
wos held in King County, the largest county in Washington in terms of population,
in March 1975.

A series of events and planning sessions, contacts, and publicity preceeded
the final week-long sessions. A followup  on the initial program sessions.
Tours were held. The SCS has had considerable contact with mony original
participants  on a one-tosne basis. The original sessions hove lead to a
series of four workshops in western Washington counties between Extension,
SCS, and the Deportment of Social and Health Services to work with sanitarians,
designers, and instollers  of septic tanks on soil potentials for waste disposal.

They report the key to their success with the soil survey introduction were:

I.

2.

3.

4.

5.

An early start six months in advance of the soil survey introduction.

Identifying specific audiences and planning the educational sessions
with them in order to give them what they want.

Having a local contact to keep in close touch with the audiences
identified and interested.

The excellent cooperation between the SCS and Extension.

Not overselling the product, that is, making sure the surveys lim-
itations were understood.

A cooperative educational-informotiohal program is conducted in Iowa
involving the Cooperative Extension Service, the Soil ConservatioGvice,
and the Agricultural and Home Economics Experiment Station. The educational
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program starts before the field work is started. It is also conducted during
and after the field work is completed and continues beyond the time when
the final published report is distributed. The report from Iowa for the
year July I, 1975, to June 30, 1976, shows the following: pre-field work
information meetings were held in five counties. First acre ceremonies
were held in four counties. Last acre ceremonies were held in five counties.
Advance report meetings were held in two counties and the published report
was explained in seven counties. You may be interested in the attendance
that Iowa reports. For example, attendance at the soil survey report distribution
meetings in Howard County was 430 people attending 9 meetings. The
attendance per rneeting  varied from 28 people to 93 people. In Linn County,
9 meetings were held with 319 attendees. The attendance varied from
19 to 73. In Webster County, I2 meetings were held with 796 people in
attendance varying from 38 to I10 ot each meeting. In addition, they conduct
training programs for county Extension directors and district conservationists,
sanitarians, realtors, boards of supervisors, county engineers, county assessors,
and rural development committees. They also publish special publications
to supplement the soil survey reports including a bulletin on soil judging.
Special publications that ore planned include o handbook for country sanitarians,
Extension, SCS, and others; soil survey facts, soil productivity ratings,
soil characteristics and herbicide management, and soil resources of IMissouri
river bottom lands.

From the examples of educational programs conducted in some of the states
we can see that the state and county staffs tailor the activities and the
techniques used to provide soil survey information to the many different
users.

Because of the ropid expanding demand for soils information, Tennessee
Cooperative Extension Service, in recent years, has directed special attention
to the expansion of its educational programs in the area of soils and soil
surveys. The objective of the educational efforts ore to promote broader,
more intensive, more effective use of soil surveys and soil information
contained in soil survey reports. The initial efforts of the educational
progrom were channelled into a relatively comprehensive soils in-service
training program for Extension agents. The training program included
three separate phases or units:

I.

2.

The first unit was centered around basic soils covering the topics
of soil formation, basic physical and chemical properties of soils,
including texture, structure, soil-water relationships,.clay
minerology, and basic soil fertility relationships. Visual aids were
used to present this material.

The second phase included in-the-field training sessions for each
county staff. The soils specialist spent two full days in the field
in each of the 95 counties training county staffs on the properties
of the soils in their counties.
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3. The third unit of this training is planned to be conducted in a
classroom situation and will emphasize the use of soil survey informa-
tion, soil interpretations for diferent purposes, and the relationship
of soils to soil and crop management decisions and systems.

Another educational activity conducted in Tennessee was to put special
educational emphasis into counties in which progressive soil surveys were
just getting underway and with counties with newly published soil survey
reports. In counties where a progressive soil survey is about to start they
organize and conduct county-wide meetings. All the links in the potential
user chain (of soil surveys) are invited and encouraged to attend.

In counties in which newly published soil survey reports are about to be
released we have a set schedule of educational activities that we follow.

I.

2.

News articles are written and radio spots are prepared to design
usefulness and publicize the soon-to-be-released soil survey report.

Early in this period a two day in-service training workshop is scheduled
and conducted for the state agricultural workers in the county.
Slide sets are developed prior to the workshop and used as aids
in presenting the subject matter. Field work is also conducted
during the workshop concentrating on the use of soil maps and
the material contained in the (soil survey) report. Four or five
tracts are selected showing the different soil associations and each
tract or site constitutes a complete exercise in the use of the soil
survey reports. On the last afternoon of the workshop time is
devoted to formulating meetings designted to introduce the report,
and how to use it to all the different groups in the user chain.

In Tennessee they feel thot the local agricultural workers who live and
work with the people in the county aren’t “tooled-up” and prepared to do
the job, it won’t get done, so they encourage them to carry the ball from
this point on. A soils specialist does attend and acts as a resource person
and trouble shooter at the meetings conducted by local workers. Tennessee
reports excellent results from this approach to educational programs and
activities related to soil surveys.



REPORT PRESENTED TO
NATIDNAL  SOIL SURVEY CONFERENCE

ORLANDO, FLORIDA
JANUARY 30 - FEBRUARY 4, 1977

Kermit N. Larson
Forest Service USDA

The Forest Service welcomes the opportunity to participate in this con-
ference and report to you on our soil survey activities.

I would first like to acknowledge the recent publication and distribution
of Soil Taxonomy by the Soil Survey Staff of the Soil Conservation
Set-X. This publication is a valuable contribution to the field of
soil science in the United States. We should not underestimate the dif-
ficulties and importance of this achievement. I believe that it is the
responsibility of each scientific discipline to develop its own common sys-
tem of classification and terminology. Many disciplines do not have such
a system, particularly one that is useful in mapping and interpretation.
Soil Taxonomy fulfills this responsibility, and represents a great ad-
vancement in the field of soil science in this country.

For those of you who may not be familiar with the U.S. Forest Service,
our activities are grouped into three principal areas. Administering the
National Forest System (NFS) is a major responsibility. The NFS includes
187 million acres of Federal land located in 44 States, Puerto Rico, and
the Virgin Islands. The NFS is composed of 155 National Forests, 19
National Grasslands, and 19 Land Utilization Projects.

The FS is charged also with providing assistance in the protection and
management of the Forest resource outside the NFS. This arm of the FS,
called State and Private Forestry (S&PF), works mainly through the various
state forestry and natural resource agencies to further scientific land
management.

The Forest Service's third "arm" is research, an integral but independent
part of the organization devoted to finding new and better ways to de-
velop, manage, protect, and utilize our renewable natural resources.

The Forest Service employed its first soil scientist in 1955. We have
been a cooperator in the National Cooperative Soil Survey since that time.
This represents over 20 years of active participation in the survey. The
agencies' need and demand for soils information has increased dramatically
during this time. Our soils staff is still struggling to keep pace with
the demand for soils information which seems to increase each year. The
soils staff in the National Forest System has grown from 10 in 1956 to 80
in 1966, and to 215 at the end of 1976. This does not include soil
scientists in Forest Service Research or State and Private Forestry.



Knowledge of the basic soil resource is essential to all phases of plan-
ning and management of National Forest System Lands, and in the forestry
related assistance provided through the State and Private Forest Service
Programs. Because a substantial amount of the work involved in securinq
and transmitting knowledge of the soil resource is investigative or of a
developmental nature and involves exoansion, testing, and apolication of
research findings, a strong link with forestry and related research, both
within and outside the FS, is necessary.

The FS soil management program is a primar,y contributor to an increased
understanding about the science of forest and range soils. It is designed
to provide knowledge about the soil resource including an assessment of
soil capabilities for use in land management planning and decisionmaking,
for resource development, and the protection of forest, range and related
lands.

Soil scientists in the FS soil management program orovide the exoertise
to secure and apoly knowledge of the forest soil resource. They work with
land managers and others to incorporate an understanding of soils in land
and resource management activities to enable the FS to meet its land
stewardship responsibilities. Some soil scientists are deeoly involved
in land management planning as team members, or in many cases, team leaders.
Activities of the FS soil management program as performed bv soil scien-
tists are grouped into seven categories.

(a) Soil Resource Inventory - The systematic examination of soils
in the field and laboratory including descriptions, classification, and
mapping of soils and the interpretation of soils according to their oro-
ductivity and behavior under use and management. . Included in this
activity is the NCSS when the FS is a participant.

(b) Soil Science Suoport Services - The develonment, transfer and
aoplication of soils knowledge to support the several resource systems and
the management activities within them.

(c) Soil Qualitv Management - The develooment and aoplication of
management practices to maintain, restore, or improve levels of soil pro-
ductivity on selected areas of land. It also includes the periodic evaluation
and monitoring of soil conditions by review and measurement of soil oara-
meters at key sites.

(d) Special Studies - A wide range of activities that generally
involve adaotation of research or field experience to an operational pro-
gram. The results of special studies and investigations may be presented
in publications, handbooks, or management guides.
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(e) Data Management and Analysis
for collection, storage,

- The development and use of systems
retrieval and analysis of soils data for use by

management, including remote sensing technology.

(f) Training - Formal and informal training to upgrade the expertise
of soil scientists and to increase the understanding of soil resource
management by land managers and other specialists in all phases of forest
and rangeland management.

(g) Cooperation - Interaction with individuals and organizations in
soil science and related fields outside the NFS. These may include, but are
not limited to, Forest Service Research, State and Private Forestry, uni-
versities, professional societies, other government agencies, and private
organizations.

Most of our efforts to date have been directed toward soil resource inven-
tories for use in our current land management planning efforts. To date,
we have completed soil surveys on 131 mm acres of National Forest System
land. This represents 70% of the total acreage of NFS lands. most of this
acreage consists of third and fourth order surveys. Included in this total
are approximately 30 mm acres of surveys done cooperatively within the
National Cooperative Soil Survey. Our goal is to complete soil resource
inventories suitable for land management planning, on all National Forest
System lands by 1985. At our present rate of accomplishment, we should
achieve this goal.

Questions have been raised concerning the relationship of the Forest
Service soil resource inventories and the National Cooperative Soil Survey.
During the joint Soil Conservation Service - Forest Service coordination
meeting in January 1976, it was mutually agreed to review this relationship:
As a result, a joint task force Was designated with the charge to re-
view the goals of each agency with respect to the procurement and use of
soil information. A document was to be prepared that could be distributed
to field offices in order to enhance mutual understanding and cooperation
in this area of effort. This document has been completed, and has been
approved by the Chief of the Forest Service, and the Administrator for the
Soil Conservation Service. Actions related to the recommendations of this
report are being initiated by both agencies.

Recent legislation such as the Resource Planning Act of 1974, and par-
ticularly the National Forest Management Act of 1976, deal quite specifically
with the concern for the basic soil resource of our Nation's forest and
rangelands. Implementing this legislation is the responsibility of the
Forest Service. However, since certain sections of these acts deal with
the use and procurement of soils information on both Federal and private
forest and rangelands, the Forest Service will be looking to the National
Cooperative Soil Survey to play an important role in its efforts to meet the
intent of this legislation.
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NATIONAL COOPERATIVE SOIL SURVEY WORK/PLANNING CONFERENCE
Orlando, Florida - January 31 - February 4. 1977

BUREAU OF LAND KANAGEHBNT  SOILS ACTIVITIES*

I am pleased to represent the Bureau of Land Management at this
conference. We appreciate the assistance received from the
Soil Conservation Service in supporting our Soils Program. The
major soils activities in calendar year 1976 were:

Cooperative Soil Surveys

There were about 5 million acres of surveys underway in 1976.
?fost of this was through agreements with the SCS. A total of
153,000 acres was contracted in Oregon to private firms.

BLH Soil Inventories

BLX soil scientists in Oregon mapped about 20,000 acres. Xapping
unit components consisted of phases of soil series.

12,000 acres - Order 2

8,000 acres - Order 3

Energy Minerals Rehabilitation Analysis (EMRIA)

The BIX has contracts with the Soil Conservation Service and the
Bureau of Reclamation on

scs 250,000 acres

BR 7.500 acres

WC&D Phase I Inventory

proposed coal mineral development areas.

Xontana, Wyoming, Colorado, Utah

New Mexico, Wyoming, North Dekoie

The Watershed Conservation and Development erosion inventory is about
95% complete in the 10 Western contiguous States.

Detailed Requirements Definition (DRD)

This study was initiated to identify elements by funCtions within
resource activities (Watershed, Wildlife, Range, etch)  to inform
ADP personnel of the kinds of resource data that are being collected.
The Bureau will be correlating its soils data with the SCS pedon
coding system.

* LeRoy A. de&ulin, Principal Soil Scientist
Division of Watershed, Bureau of Land Management, USDI
Washington, D.C.
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The Bureau of Land Management has entered into a new era in administration
of the National Resource Lands (NRL) resulting from the Federal Land
Policy and Management Act of 1976 (P.L. 94-579). The Act includes
requirements that coordinated resource inventories be conducted on the
NRL to provide basic information for action programs.

Other recent changes in Bureau Program responsibilities led to the need
for a study to determine the role of the Watershed Activity. This study
has identified the functional responsibilities and is in the process of
determining staffing requirements.

A major recommendation of the study team was that the Division of
Watershed be designated as the Bureau focal point for the Soil Resource
Program. A number of responsibilities in water, air, vegetation, and
geology that relate to other Bureau programs are also recommended in
this study for assignment to the Division. We expect the Director to
give his decision on the study recommendations in a couple of months.
Meanwhile, the Division of Watershed has assumed the responsibility
for the Soil Resource Program.

An evolving concern for the environment and subsequent court decisions
are some of the events that have caused the BLM to press for more basic
resource data. Soils data that can be used to predict the impact of a
given management situation and help determine best management practices
on the NRL, until recently, have been near non-existent. NEPA, environ-
mental organizations, and other forces have demanded a higher degree of
sophistication for use of soils data. In the past, BLM has obtained
most of its soils information on small areas through contracts with
Federal and State agencies for specific problems and research.

It is necessary, therefore, to provide soils data for project site
productivity, allotment management plans, and to help meet environmental
statement deadlines in the grazing program. This is the most immediate
need in the 10 Western contiguous States because the program requires
coverage of most of the NRL. There are about 100 million acres to be
inventoried in the next 12 years in addition to older inventories that
must be updated. It will be difficult to reach this goal, but we have
no choice if we are to meet other commitments dependent on this informa-
tion. The question now is, "What is the most timely and economical
method to obtain adequate soils data for planning and operations"?

The development and use of Orders of Soil Survey have been beneficial to
the Bureau in helping to establish rapport with management when discus-
sing needs for soils information. Experience also is helping to establish
a minimum level of mapping detail and determine what kind of soils infor-
mation is needed for management interpretations. A mandate of Public
Law 94-579 is that there shall be a systematic approach in the develop-
ment and revision of land use plans to achieve integrated consideration
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of  physical ,  biological , economic, and other sciences. Soil
inventories must be coordinated and correlated with other resource
inventories to satisfy this requirement of the Act. These inventories
must not be considered just for a single use because of the immediate
needs of the grazing program. Interpretive data also are needed for
the Minerals, Lands, Recreation, Wildlife, and Forestry Programs.
A Third-Order soil survey identifying phases of soil series will provide
information to adequately assist in determination of best management
practices for most BLM action programs. In some areas a Fourth-Order
Inventory may be satisfactory. Consociations and associations con-
sisting of phases of soil series must be the dominant mapping units
where a Third-Order soil inventory is conducted on rangelands, timber-
lands, and wildlands.

We are seeking to determine the minimum requirements for soil resource
data and we should not settle for less because of the magnitude of the
job or established time constraints. For example, the soils data needed
to quantify potential vegetative growth must be obtained from no higher
than the series category, especially in the Northern Great Plains where
slight differences in water-holding capacity strongly influence forage
production. Productivity of some of the Southwest desert soils may be
shown in terms of soil families where very low total precipitation or
seasonal distribution may have a greater influence on plant growth than
do combined soil water-holding properties.

The Bureau is moving toward future environmental statements prepared with
procedures that will quantify vegetative growth in terms of soil productiv .9
Therefore, the BLM must establish uniform procedures and sampling techniques
and revise its Manual instructions and guidelines to ensure uniformity. A
team of resource personnel will be assembled in February 1977 to determine
exactly what kind of soils information is needed. A modification of
general field procedures and mapping unit design will also help to meet
Bureau goals.

The Bureau intends to follow procedures established by the National
Cooperative Soil Survey as closely as possible when mapping and class-
ifying soils on the ML. Our soil inventories are intended for Bureau
programs and generally will not emphasize soil correlation; thus, avoiding
lengthy delays in processing information. However, soils will be class-
ified and interpreted without conflicting with NCSS procedures. We have
begun our own soil mapping using this system to take advantage of existing
data on adjacent lands and to avoid costly duplication of efforts and
conversion of data at a later date. We have demonstrated in Western
Oregon that we can map vast areas of difficult terrain and provide adequate
interpretive data for the Forestry Program and other activities with a
Third-Order soil inventory.



Our Soils Program includes soil inventory operations, interpretations
and special investigations such as contracted studies and research.
We are developing the program to include those soils functions that
will provide the Bureau with adequate soils information to protect and
enhance the soil resource, as well as provide data to support all
activity programs. This means we will need quality soil inventories.
No longer can we look at our rangelands and forest lands, and with a
wave of the hand, map them as rough, broken, and stony land, or as
mountainous uplands.

We have a limited staff of about 45 permanent soil scientists. This
number is expected to double in the next 4 years, but we do not expect
to reach the capability to conduct all soil inventories internally.
The major duties of District and Area Office soil scientists are to
provide assistance to Area Managers through reconrmendations for action
programs, and to help prepare environmental reports. Their roles and
responsibilities in the District and Area Offices are variable depending
upon local program emphasis. The major emphasis is in the energy minerals,
grazing, and forestry programs. Other programs are not less important,
but these are dominant in terms of impacts affecting the national economy
and in land area that must be inventoried.

In most Districts the BLM depends on outside assistance to gather basic
soils data while our soil scientists are performing other operational
activities to support District programs. However, this is not the most
desirable arrangement from a long-range planning view. It would be best
for the Bureau and for individual professional development if the soil
scientists gather basic soils information on the land where they develop
use recommendations and have responsibility in the impact of management
practices. The trend in the Bureau is to have the soil scientist concen-
trate on the job he was formally trained for as we begin to hire more
specialists to do the jobs demanded by recent legislation and court
actions.

The BLM soils program is experiencing "growing pains" and we have some
expected difficulties such as recruitment of experienced personnel and
development of uniform operational procedures. We need to improve our
efficiency and capability to inventory and provide interpretations to
meet today's demand of multiple land use management. Some of the
challenges ahead are to obtain the dollars and manpower for the job,
and to adequately train our sail scientists to increase their proficiency
while making timely soil inventories. The BLM and cooperating agencies
must determine the extent of their capabilities to gather resource data
on the public lands while meeting their other commitments.

We need to develop equitable cost sharing arrangements as well as explore
ways to obtain the needed manpower. New mapping procedures must be
developed to enable coverage of the Western rangelands in a short time
while maintaining quality control.



REPORTS OF AGENCIES PARTICIPATING
IN THE NATIONAL COOPERATIVE SOIL SURVEY

U.S. Department of the Interior
Bureau of Reclamation Activities L/

William B. Peters /

Soil Science and related activities of Reclamation programs primarily
relate to water and land resource development. They include economic
land classification in selecting lands for irrigation; wetland surveys,
and drainage and reclamation of salt-affected lands on existing irri-
gation projects; soil characterization for irrigation scheduling;
revegetation of lands disturbed through construction of project fea-
tures; reclamation of lands to be surface mined of mineral deposits;
land and water appraisals for environmental studies; remote sensing
research; predicting quality of return waterflows into drainage systems;
water quality control, particularly salinity of major river systems;
soil investigation for other agencies; assistance in selection of lands
for irrigation to foreign countries and international financing organi-
zations; and participation in interagency affairs, on committees, at
workshops, and professional societies. The work on reclamation of lands
to be disturbed by mining is performed for the USDI Bureau of Land
Xanagement through contractual arrangements.

It is Reclamation's practice to utilize USDA-SCS soil survey information
to the fullest extent possible in all activities for planning, construc-
tion, development, settlement, operation and maintenance, and rehabilita-
tion of projects. In this regard, Reclamation is very much interested in
the new approach by the Soil Conservation Service to soil surveys, i.e.,
the concept and use of soil potential and related requirements in pre-
dicting and integrating land and management factors.

Predicting the Quality of Irrigation Return-

Under the leadership of Dr. Marvin J. Schaffer and Mr. Richard W. Ribbens,
Reclamation has developed a computer simulation model which predicts both

L/ Brief report prepared for the Work Planning Conference of The National
Cooperative Soil Survey sponsored by the U.S. Department of Agriculture
Soil Conservation Service, Orlando, Florida, January 30-February 4, 1977.
2/ Head, Land Utilization Section, Resource Analysis Branch, Division of
Planning Coordination, Engineering and Research Center, U.S. Department
of the Interior, Bureau of Reclamation, Denver, Colorado.



the quantity and quality of subsurface return flows from irrigation. The
model has been applied to Reclamation projects in the Northern Great
Plains, the intermountain West, and California. Portions of the model or
the entire model itself are in use throughout the Western United States
and in foreign countries.

Physical, chemical, and biological processes are simulated within the soil
root zone, the unsaturated zone in general, and the aquifer. Subprograms
within the model can be utilized alone to make projections concerning
the reclamation of salt-affected lands, the most efficient use of fertil-
izers, the design of drain spacings, and pollution of the aquifer.

The model currently simulates concentrations of major cations and anions,
and nitrogenous species. Reclamation intends to expand its capabilities
to include phosphates, pesticides, and trace elements. The model may be
extended to include acid soil conditions.

Research is in progress to obtain additional verification of the model
on large-scale irrigation projects and to determine the best method(s) to
select or obtain respresentative  field data.

Assistance to the Developing Countries

Reclamation has provided technical assistance in the field of multiple-
purpose water resource development to over 108 developing nations. This
assistance has been highly varied, encompassing many disciplines, includ-
ing engineering, economics, geology, hydrology, soil science, agronomy,
and environmentalism. It can be reduced to three broad categories:
cl) the gratifying task of training foreign nationals in our facilities
at home, (2) providing direct consultation on various aspects of water
resource developments abroad, and (3) the challenge of water resource
planning abroad, accomplished with counterparts from the host nations.
The latter primarily involves early reconnaissance-type investigations
and preparation of reports to the governments requesting these services.
Detailed feasibility studies, design, and construction are usually carried
out under contracts between the governments and private firms. The work
is helping through mutual effort to unleash the grip of economic stagna-
tion and the corollaries of poverty, hunger, and substandard living.

Reclamation is currently, through the United States Agency for International
Development, providing assistance in irrigation suitability land classifica-
tion to the Ejiger  River, Senegal River, and Gambia River areas in Western
Africa.

Preplanning for Reclamation of Lands To Be Disturbed by Mining of Coal

The studies for BLM on reclamation timmineral  areas are in response to the
“coal rush” in meeting the energy crises. The objective is to identify
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optimum coal-leasing sites having superior potential for reclamation and
to formulate lease stipulations. This involves obtaining basic data;
making evaluations; and developing standards, guidelines, techniques, and
alternate plans for land rehabilitation and restoring vegetative growth.
The plans include recommendations for deposition and treatment of over-
burden and measures required to minimize environmental impacts, air and
water pollution, and to promote safety. Environmental planning, design,
and engineering are a very important aspect in formulation. Where viable
alternative opportunities for enhancement are identified, plans are
developed as requested by BLM. Alternative land uses and potentials
might include rainfed agriculture differing from present cover and enter-
prises, irrigated agriculture, wildlife habitat, recreation, homesites,
industrial developments, and others. In this planning, analysis is made
of land use problems and opportunities associated with water plans,
recognizing the natural and a modified land base, existing and potential
land use patterns, zoning regulations, and general relationships to environ-
mental, social, and economic aspects of the setting. All plans developed
include an assessment of cost and benefits.

The work is approached on an interagency and interdisciplinary basis.
Reclamation, in cooperation with the USDI Geological Survey, is exploring
and characterizing overburden;L/ surface and ground water; and developing
and analyzing data with respect to geology, engineering, plant science,
hydrology, soils, drainage, economics, ecology, environment, and other
relevant considerations. The investigation with respect to lands largely
involves characterizing the overburden for reclamation potenti.al and
determining land use suitability. In characterizing overburden, suffi-
cient exploration and drilling are accomplished to describe and collect
representative samples of soil and substrata to a depth below overburden
and coal (maximum depth of 200 feet). The description of soil and sub-
strata characteristics in relation to land characterization essentially
conforms to the USDA National Cooperative Soil Survey procedures. Sampling
of overburden at master sites and agronomic laboratory testing are on a
comprehensive basis. At the other explorations and borings, representa-
tive samples are selected for laboratory characterization on a screenable
basis to confirm judgment in field appraisals.

The first priority in the agronomic laboratory characterization of soil
is directed toward direct and indirect measurements to evaluate soil struc-
ture and its stability, effective soil-cation-exchange-capacity, and soil
reaction. After this is accomplished, then consideration is given to test-
ing that confirms the field characterization, explains the causes of phe-
nomena previously observed or predicted, reveals the presence of toxic

31 Overburden is the material consolidated or unconsolidated overlying the
coal.



substances (salinity level, boron content, alkali,  acidity, reduction
products, etc.) , and indicates measures required to cope with the soil
deficiency under eventual field conditions.

Selected samples found by the laboratory testing to represent a range in
properties conducive and adverse to establishment of vegetation are further
subjected to greenhouse studies at the Colorado Experiment Station, Fort
Collins, Colorado. These greenhouse and related studies are designed to
establish possibilities and methods for establishing vegetation. Where
these studies identify or detect unforeseen toxic conditions or soil
deficiencies not susceptible to amelioration by established procedures,
a program of applied research is reconnnended.

A product of the characterization with respect to land is a resource map
reflecting both the present condition and future conditions under alterna-
tive plans for reclamation and restoration. The Soil Survey aspects are
coordinated by BLM with SCS at State and local offices. The USDA Forest
Service Surface Environment and Mining (SEAM) serves as a consultant to
BL.M on coordination matters.

Concurrently with the above-described investigations, the overburden is
also characterized for geological, hydrological, and engineering properties.
The USGS is responsible for ground-water data collection.

This work was initiated in 1974 and completed in 1975 at four specific
s i t e s , comprising about 2,000 acres each, located near Ashland, Montana;
Hannah, Wyoming; Meeker, Colorado; and Kanab, Utah. Similar studies at
six additional sites were initiated in 1975 located near Dickinson, North
Dakota; Ashland, Montana; Rawlins, Nyoming;  Gillette, Wyoming;  Steamboat
Springs, Colorado; and Farmington, New Mexico. Field studies on these
six sites have been completed and reports are in the final stages of
preparation. Studies were initiated on four sites in 1976. These are
located near Fannington, New Mexico; Steamboat Springs, Colorado; Beulah,
North Dakota; and Miles City, Montana. Experience gained to date from
these studies and consultations with others disclose rehabilitation of
disturbed lands can be accomplished using procedures already developed.
Soil testing and soil fertility evaluation are sufficiently advanced to
prescribe optimum management practices for most conditions. Research is
underway to further develop plants for erosion control. The principal
obstacle precluding successful rehabilitation of disturbed lands has
been the general lack of coordinated planning among disciplines, agencies,
organizations, and activities. Mr. Hubertus Mittman  of the USDA Forest
Service has emphasized the need for greater involvement and increased
action by persons experienced in planning. Problems have to be anticipated
and alternatives considered from an interdisciplinary standpoint.

Reclamation has applied its acquired experience in revegetation of dis-
turbed lands related to canal construction, borrow pit excavation, back-
fill of project drains and damsites, and maintenance roads construction
ac t iv i t i e s . Reclamation’s activities require adequate staff capabilities,
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facilities, and administrative "know how" to coordinate the varieties of
disciplines and activities related to resource development and environ-
mental protection.

Irrigation Management Services Program

The Irrigation Management Services is a program developed by the Bureau
of Reclamation to direct and assist irrigation and water districts in
establishing programs to promote more effective and efficient use of
their water supply. It is directed toward better onfarm water management
and to extending water management through the distribution and storage
systems. While the program was initiated primarily as a research effort,
the beneficiaries of the program are expected to financially support these
programs in their operational stages, The results of these program efforts
will be applied in the design of new projects and the rehabilitation of
irrigation systems. The establishment of the Irrigation Management Services
Program on irrigation and water districts is a cooperative effort with the
Soil Conservation Service and the State Extension Service.

Colorado River Water Quality Improvement Program

The purpose of this investigation is to develop plans for controlling
salinity in the lower reaches of the Colorado River to meet salinity stand-
ards set on the lower main stem. The mineral burden of the Colorado River
is the foremost water quality problem in the basin and carries both inter-
state and international implications. Continued development of the water
resources is expected to generate additional salinity increases with con-
comitant economic losses to agriculture and H&I users if the salinity is
not controlled. Natural sources contribute most of the salinity to the
river. Return flows from irrigation and municipal and industrial uses
also add significant quantities of salt. Ploreover, concentrating effects
are produced by water exports out of the basin, use of water by vegetation,
and evaporation from free water surfaces. This investigation program will
consider individual problem areas, develop control plans, and make specific
recommendations for remedial action.

Under the program, feasibility plans are being prepared for control of
salinity from irrigated areas, as well as point and diffuse sources.
Four of the original projects have been authorized for construction and
advance planning activities are underway. Definite Plan Reports are being
prepared for the Paradox Valley, Grand Valley, and Las Vegas Wash Units.
The Crystal Geyser Unit construction has been deferred due to decreased
cost effectiveness. To date, the program findings on salinity sources are
pointing toward a need to emphasize a total water management approach to
salinity control. Support studies involving the preparation of a mathemat-
ical model for management of the river, economic evaluation of water qual-
ity, institutional, and legal review have been made. Preliminary work has
been completed on the applicability of ion exchange technology.
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On the irrigation sources, irrigation scheduling techniques to improve irrl-
gation efficiency are now being applied to 7,000 acres in the Grand Valley
area, Colorado; to 9,800 acres in the Palo Verde Irrigation District,
California; to 12,000 acres on the Colorado River Indian Reservation,
Arizona; to 3,000 acres in Lower Gunnison Basin; and to 6,000 acres in the
Uinta Basin of Utah. To assure effectiveness in irrigation source control,
feasibility studies of the conveyance and drainage systems are being made
to disclose improvements that could be made which would achieve reductions
in salt loading, Feasibility studies on point sources at LaVerkin Springs
and Littlefield Springs in Utah and Arizona are to be completed in FY77.
All other point sources and diffuse sources in the program involve basic
data collection as a prerequisite to report preparation. These include
Glenwood-Dotsero Springs, the Meeker Dome. and XcElmo  Creek in Colorado;
the Price, San Rafael, and Dirty Devil Rivers in Utah; and the Big Sandy
in Wyoming. On the latter, pilot studies have been undertaken to appraise
efficiency of desalting the water using natural freezing, involving the
use of the natural cold temperatures in the area to freeze the water and
thereby remove most of the salt. Cooperative research with the USDA
Agricultural Research Service has been started to evaluate the relation-
ship between high irrigation efficiencies and reductions in salt loading.
Land and channel processes contributing to diffuse salt loading are being
examined by Utah State University and Colorado State University.

Land Use Planning

The Soil Science Training Institute conducted at Colorado State University,
commencing in 1974, was modified and supplemented to comprise a Land Use
and Water Planning Institute for the years 1974 through 1976. The Institute
was conducted under capable direction of Dr. Robert D. Heil. The objectives
of the Institute ware to broaden and upgrade the knowledge of planners in
the field of land use planning and to emphasize the important interrelation-
ships between water and land development and use.

The 1974 course was structured to provide management-level personnel an over-
view of the interface between land use and water planning. The course empha-
sized the principles of good land use planning including the physical,
economical, biological, political, sociological, and other factors which
are important in the development of viable land use plans.

It has been the intent that subsequent courses be directed toward needs
in broadening and attaining greater technical. proficiency among workers
actually involved in investigations.

The Institute, as conducted in 1975, emphasized the physical factors inher-
ent in the land use and water planning process. Such factors included
soils, geology, geography, ecology, revegetation of strip-mined areas,
hydrology, archeology, anthropology, and others.
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The Institute for 1976 emphasized nonphysical factors involved in the
planning process in relation to the Principl.es and Standards. These
included, but were not restricted to, economics, the legal aspects
involved in water development projects, social implications, public
involvement, a discussion of national policy toward water development,
data acquisition and interpretation, demography, and the preservation
of agricultural lands from a political viewpoint. The physical factors
as presented at the 1975 Institute were again generally reviewed as
being required in the complete planning process.

Remote Sensing Research

Reclamation continues to support research in remote sensing for many
applications including land classification. Most of the Soil Science
activities have been in cooperation with the EROS Program and directed
toward development of methods to assist in better identification of
depths to water table, surface water accumulation and drainageways,
vegetative cover and crop identification, depth to root and water imped-
ing barriers, and gross soil features including soil moisture and salinity.

Land Classification

Summaries on land classification activities by States are presented in
tabular form on table 1.

l

92



Table 1

IRRIGATION SUITABILITY LAND CLASSIFICATION

Fiscal Years 1977 and 1978

California

Allen Camp
Butte Valley
Lake County
Mid-Valley, Raisin City

Solano County
Sacramento River Seepage Project
Napa County
Ventura County
YOlO county

Colorado

Animas-La Plats Project San Miguel Project

Idaho

Xddle Snake River area Oakley Fan Division
Salmon Falls Project Southwest Idaho area
Upper Snake River area Ririe area

Kansas

Kanopolis Unit

Montana

Upper Missouri River Basin Project Flathead area

New Mexico

Animas-La Plats Project Jicarilla Apache Indian Reservation

North Dakota

Garrison Unit Apple Creek area

Oklahoma

Oklahoma State Water Plan
Southwest 20 counties

Waurika Project - Northwest 44 count

Oregon

Grants Pass Irrigation District Medford Division
Warm Springs Indian Reservation Umstilla Basin Project
Merlin Division Tualatin Project

Baker Valley
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Table l--Continued

South Dakota

Oahe Unit Grass Rope Unit

Utah

Central Utah Project, Bonneville Unit Uintah Unit
Leland Bench Unit Ute Indian Reservation
Upalco unit

Washington

Yakima Indian Reservation Bumping Lake Enlargement
Spokane Indian Reservation Cmak East
Columbia Basin Project Benton Irrigation District
Yakim River Basin Kalispel Indian Reservation
Colville Indian Reservation Brewster Flat
Touchet Division Kittitas area
Kennewick Division Extension Oroville-Tonasket Project

Wyoming

Sublette area
Riverton Project

Shoshone Project, Polecat Bench
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Report from U.S. Geological Survey to the
Work Planning Conference of the National Cooperative

Soil Survey, Orlando, Florida, January 30 through February 4, 1977

Report made by James R. Anderson, Chief, Geography Program,
Land Information and Analysis Office,

U.S. Geological Survey, Reston, Virginia 22092

The Soil Conservation Service and the Geological Survey have a memorandum

of understanding relative to the exchange of data and program coordination.

The invitation to the USGS to participate in this Work Planning Conference

is one of several ways by which exchange of data and program coordination

has been occurring during recent months.

I will briefly report on some activities and research that should be of

interest in the context of this Work Planning Conference. I have also

brought along some materials pertaining to the status of orthophotoquad

releases, l:lOO,OOO and 1:50,000 scale maps, land use/land cover mapping,

the operation of the National Cartographic and Information Center, and the

Land Information and Analysis Office, which has been established since the

last Work Planning Conference was held 2 years ago.

In May 1975 a cooperative agreement was signed between SCS and NCIC.

Under this agreement SCS provides NCIC with indexes of completed soil

surveys and addresses from which they can be obtained in order to assist

in providing users with information about soil survey availability. NCIC

is providing standard formats for aerial imagery information, issuing

catalogs, indexes, newsletters, etc., and assisting SCS to provide NCIC

information to users whenever SCS so desires.
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In the Topographic Division intermediate-scale base maps for the support 0

of area studies and planning activities are being compiled at scales

ranging from 1:50,000 to 1:125,000  with major emphasis on l:lOO,OOO.

These maps are being derived from existing 7.5 and 15 minute topographic

maps with some updating. Major support for this program is coming from

scs. A status map indicating progress may be obtained from NCIC.

About 4,000 orthophotoquads were prepared in 1976 and 5,000 to 6,000 are

scheduled for FY 1977. GS is presently preparing about 1,200 orthophotoquads

annually for SCS for use as bases for soil surveys. A status index is

available from NCIC.

In the Water Resources Division hydrologic studies are being conducted

at sites in the coal regions of western United States that have high

potential for leasing and mining. The soils are sampled in the fall and

spring to coincide as near as possible with maximum wet and maximum dry

conditions. These data are used to obtain estimates of quantities of

water stored in the soil and evapotranspired. Changes in bulk density of

soil with depth are also measured in order to compute quantities of

moisture stored. Moisture retention capacity and the hydrologically active

depth of soils are determined as part of evaluating rehabilitation potential

at mined sites. Wherever possible, these studies are correlated with SCS

soils survey data in order to increase the transfer value of our work to

nearby areas with mining potential.
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In the Geologic Division the mapping of surficial deposits is being done

for a number of purposes including the study of individual landslides and

the study of faults and ground motion needed in connection with nuclear

reactor site investigations. Also in the Geologic Division, maps of the

United States are being prepared at a scale of 1:7,500,000 as a part of the

National Environmental Overview Program. Included are maps of surficial

geology, volcanic hazards, karst, swelling clays, areas susceptible to

erosion by "off the road vehicles," quaternary dating techniques, and a

lithologic map. Work on landslides is being expanded to include a

nationwide inventory, establishment of an information center, mapping in

critical areas, and further research on processes involved.

The Branch of Regional Geochemistry of the Geologic Division currently

has two research projects in soils geochemistry. In the Energy Regions

soils project, a reconnaissance geochemical survey of the soils in the

western United States energy lands is being made with primary emphasis on

the magnitude of regional geochemical variation. The second project is a

study of trace element availability in soils. Knowledge of element avail-

ability, as opposed to total element concentration, is critical in mined

land reclamation.

In the Land Information and Analysis Office which has been created since

the last Work Planning Conference, the need for closer interaction between

the compilers of earth science data and land-resource planners and decision

makers is being recognized. The five programs of this office are: Earth
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Resources Applications Program, Resource and Land Investigations Program,

Geography Program, Environmental Impact Analysis Program, and the Earth

Resources Observation Systems Program (EROS).

Activities and research include urban area studies in several urban centers

such as the San Francisco Bay Area, Pittsburgh, Puget Sound, and Denver,

land use/land cover mapping to provide baseline maps and statistical data

for the U.S., operation of the EROS Data Center at Sioux Falls, South

Dakota, preparation of environmental impact statements, and the publication

of several bulletins, professional papers, and other reports and articles.

Some examples are:

"ERTS-1 - A New Window to Our Planet" (Professional Paper 929)

"A Land Use and Land Cover Classification System for Use with Remote
Sensor Data" (Professional Paper 964)

"The Environment of South Florida, A Summary Report" (Professional
Paper 1011)

"Directory to U.S. Geological Survey Program Activities in Coastal
Areas 1974-76" (Bulletin 1428)

"A Guide to State Programs for the Reclamation of Surface Mined
Areas" (Circular 731)
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Summary of Research Studies
Sponsored by the Federal Highway Administration

for which SCS provided assistance

Donald G. Fobs*

My main purpose this afternoon is to describe several research studies
in which the Federal Highway Administration has relied on and received
assistance from the Soil Conservation Service. However, in order to
provide some background for these studies, I ’d like to briefly describe
the mission of FftWA and those programs appropriate to the description
of these studies, developed to accomplish FHWA’s  mission.

The Federal Highway Administration is one of eight operating admin-
istrations of the Department of Transportation. The Federal Railroad,
Aviation, Urban Mass Transportation and Coast Guard being the other
modal agencies in the Department. The overall objective of the FHWA
is to provide leadership and programs for the development of a high-
way transportation system that will effectively satisfy national,
regional, and local requirement for the movement of people and goods,
while maintaining a balance with other nodes of the national trans-
portation system. As in any other enterprise, the role of research
and development is to harness existing technology and to create new
technology to solve problems encountered.

In order to effectively carry out it’s mission the Office of Research
has developed a Federally Coordinated Program of Research and Develop-
ment in highway transportation, which is often referred to as the FCP.
The studies I plan to discuss are among some 900 studies that comprise
the FCP. The FCP is an array of some 55 research projects directed
toward solving the most urgent problems facing local, State and Federal
highway officials responsible for the planning location, design and
operation of transportation facilities.

The FCP was formulated in 1970. The structure of the FCP was developed
to provide a framework for both public and private research groups to
work in a united approach to the solution of major identifiable problem
areas in highway transportation. The major problem areas were classified
into categories, of which there are presently nine, with each category
divided into projects, presently about 55, and each project divided
into tasks. One or more studies are then conducted to accomplish the
objectivies of a given task.

The overriding emphasis in the FCP coordination in that it is a pro-
gram that promotes the participation by others based on the concept that
the most productive and,efficient  method of achieving its goals is to
coordinate and complement the research efforts of others.

*Chief, Soils and Exploratory Techniques Group
Materials Division, Office of Research

99



Category 4 is devoted to improving the performance of presently used a
materials and developing new materials for highway construction. One
of the projects under Category 4 concerns the development of methods for
measuring and improving the performance of soil and rock materials for
the construction of highway pavement base courses, subbases and subgrades.

Perhaps the oldest method for improving soils for engineering uses is
that of soil treatment with quick lime or hydrated lime. Although lime
has been used since the end of World War II in highway application,
many differences existed in the engineering properties and performance
of the altered soil materials treated with various limes. With increasing
use of lime stabilized fine-grained soils for pavement construction,
necessitated by the depletion of aggregates caused by construction of
the Interstate Highway System, a study was undertaken to elucidate those
soil and lime characteristics responsible for performance.

This study,l' which was conducted by the Portland Cement Association,
has two broad objectives. First, to determine the role of magnesium
and the relative effectiveness of calcitic limes and dolomitic limes
in the stabilization of a wide range of U.S. soils. In addition, the
Soil Conservation Service was charged with the task of selecting and
obtaining a number of soils representative of major U.S. soil areas and
suitable for stabilization with lime. Thirty-five clay soil samples
representative of U.S. Soil Series were obtained and treated with
hydrated calcitic and dolomitic limes, some of which were obtained
from commercial sources and some were manufactured in the laboratory.
In all, 14 limes were used in the study.

The major criteria for evaluating the lime-soil-water systems was the
effects of the properties of the system components on the unconfined
compressive strength of compacted specimens. The change in soil strength
of compacted specimens provided by lime treatment is often referred to as
a soils lime reactivity. The limes used represented different properties
produced by factors such as type of kiln used for calcining, burning
time, burning temperature, lime type, composition and source of lime-
stone etc. The soils sampled represented differences in the amount
and type of clay minerals, amount of amorphous and organic material
in the soil, cation exchange capacity and the specific ions occupying
exchange sites, specific surface area and techniques used to prepare
soil samples prior to lime treatment.

The major conclusion of the study was that for all practical purposes
either calcitic or dolomitic monohydrate lime was equally effective
for treating soils for engineering purposes. Several more detailed
conclusions are listed below: 2/

11 Administrative Contract No. DOT-FH-11-8159 "Role of Magnesium
in the Stabilization of Soil with Lime"

2/ Report No. FHWA-RD-75-98 "The Role of ?Lagnesium Oxide in Lime
Stabilization," Vclume 1, October 1976
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1. Mineralogy was a significant factor in strength development. For
example, the illite clays were not very reactive with the limes
and did not develop as high a compressive strength as the
montmorillonite or kaolinite clays.

2. Soil constituents had a significant effect on the strength develop-
ment of lime stabilized soils. For example:

a. carbonates as a soil constituent contributed to strength
development.

b. significant amounts of magnesium ions inhibited strength develop-
ment when carbonates were not a soil constituent

c. strength development of montorillonite soils increased with
cation exchange capacity when magnesium ion or carbonate content
were not significant

d. for illite clays strength development depended primarily on
minor soils constituents such as montmorillonite or amorphous
silica content

e. amorphous aluminum oxide soil constituents inhibited strength
development of kaolinite clay soils

f . low strength developed by the Cecil soil was due to the pre-
ferential reaction of gibbsite with calcium hydroxide. In
addition, the formation of C-S-H gels were not observed with
the Cecil soil.

3. C-S-H gels formed in perference with dolomitic monohydrate lime
in the presence of montmorillonite clay constituents that were
nonexpandable when glycolated rather than with hydrated calcitic
limes.

4. Calcium silicate hydrate contributed to the compressive strength of
soil-lime mixes.

5. The presence of greater amounts of aluminum ions in kaolinites
promoted the formation of ghelenite hydrate that may contribute to
strength development.

6. Noncrystalline, nearly amorphous reaction products, were observed
by SEM at the edges of clay sheets, as reticulated network structures
on the clay domain sheet and as dense coatings on particles (clay
domains). The stronger soil-lime mixes exhibited the denser
coatings and reticulated networks.
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7. Greater amounts of  crystalline reaction products were present in
the  so i l s  with  the  greater  s trength  gains . These products were
ident i f i ed  as  ghe leni te  hydrate ,  magcesium hydroxide ,  ca lc ium
aluminate hydrate, and calcium hemicarboaluminate.

8. Hydrated  ca lc i t i c  l imes  were more  e f fec t ive  in  reduc ing  so i l
plasticity than dolomitic monohydrate l imes.

Project 4C of Category 4 has as its objective to evaluate various waste
products as material for highway construction and maintenance and to
develop procedures for their use. One of the tasks in Project 4C is
devoted to converting waste resulting from industrial  production pro-
cesses  which  occur  in  such  quant i t ies  so  as  to  const i tute  a  potent ia l
source of  pollution to the environment. Power plant ashes and waste
sulfates are now under this study.

Sulfate wastes arise as byproducts from industrial  processes of  environ-
mental  contro l . For example, approximately 30 million tons of phosphogypsnm
waste are generated annually from the manufacture of  posphoric acid,
2 mill ion tons of  waste sulfate result from the desulfurization of  power
plants f lu gases (it  is  estimated that by 1980 to 1988, this amount will
increase to 100 mill ion tons) and about 1 mill ion tons is generated in
the  neutra l izat ion  o f  ac id  mine  dra inage  and s tee l  p i ck l ing  l iquiors .

SCS’s charge for this study was to assist the Midwest Research Institute 2/
in the selection and procurement of  soil  samples representing major soil
series ( large area1 extent) within a 100 mile radius of  the various 0
sources  o f  su l fate  waste . Samples of  31 soil  series were acquired and
used in a laboratory testing program. The main thrust of  the testing
program was directed toward evaluating the effects of  sulfate waste
addition on the unconfined compressive strength of  the soils samples.
In  addi t ion , the  e f fec ts  o f  su l fate  waste ,  l ime /sul fate  waste ,  l ime /
f ly  ash , sul fate  waste / cement  k i ln  dust ,  f ly  ash / l ime,  su l fate  waste /
cement and sulfate waste/kiln dust l ime systems on the strength of the
soils were evaluated.

The major conclusion of this study 4/ were that sulfate waste alone has
very  l i t t le  e f fec t  on  the  engineer ing  propert ies  o f  so i l  ( s t rength ,
resistance to wetting-drying or freezing and thawing and shrink-swell
p o t e n t i a l )  i . e . , i t  a c t s  a s  a n  i n e r t ,  f i n e - g r a i n e d  n o n - p l a s t i c  f i l l e r .
The combination of  sulfate waste and lime is an excellent material for
increas ing  the  s trength  o f  so i l ;  the  use  o f  su l fate  waste  o f ten  reduces
the amount of  l ime required for stabilization and increases the rate
of strength development. The use of  sulfate waste also permits the use of
byproduct  l ime  ( cement  k i ln  dust )  for  so i l  s tab i l i zat ion  at  lesser  rates
than when byproduct lime is used alone.

31 Administrative Contract No. DOT-FH-11-S515 “Use of Sulfate Waste
for Remedial Treatment of  Soils”

4/ Report No. FHWA-RD-76-143 “Use of  Waste Sulfate for Remedial
Treatment of  Soils;  Vol 1,  -Discussion of Results,  August 1976 (in pri
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The third study in which SCS participated involved the evaluation of
chemical compaction aids. Annually, highway construction requires that
several hundred million tons of soil be compacted. This study, 5/ton-
ducted by Iowa State University, was directed toward evaluating the
effectiveness of various chemicals for increasing soil density for a given
mechanical effort, reducing the amount of effort required to obtain a
specified density or reducing the amount of water required for compaction.
The SCS was charged with assisting the researchers in selecting and obtain-
ing samples of 25 soil series representative of the major soils in the
United States. A further constraint was that the series should be
representative of a range of clay mineralogies i.e., the number of soil
series selected with montmorillonite predominant should be proportional to
the amount of montmorillontic soils encountered in highway construction.

At the outset it was hoped that a general relationship could be established
between the physical, chemical and mineralogical characteristics of the
soil and the nature of the chemical compaction aid i.e., acidic chemicals
are effective with basic soils, certain classes of chemicals are effective
with montmorillonitic soils, etc. However, no consistent relationships
could be established indicating that each soil-chemical system had to be
evaluated individually. The primary output from this study is the develop-
ment of simple, rational and rapid methods for evaluating the effective-
ness of chemical treatment for improving soil compactability. To date,
only a few of the some 30 chemicals tried have demonstrated a degree of
effectiveness of any practical significance.

In closing, on behalf of the Federal Highway Administration, I’d like to
express our sincere appreciation and that of our contractors, Portland
Cement Association, Midwest Research Institute and Iowa State University
for the cooperation and assistance provided by Drs. Bartelli and McCormack
and all the Regional, State and County Soil Scientists of the Soil
Conservation Service.

A/ Administrative Contract No. DOT-FH-11-8135, “Chemical Compaction
Aids for Fine-Grained Soils”
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Soils and $ettlerents: A Focus for Kesoxrcr Planning

I appreciate the opportunity to be with you for your deliberations this

week and to represent the viewpoint of the soil survey user. And I endorse

your statement, Bill Johnson,

survey and other disciplines.

This afternoon I'll talk with

focus for resourve planning.

you a recent experience.

about expanding the interchange between soil

you about soils and human settlements, a

To introduce this I would like .to share with

A few months ago I visited that famous faming area known as Pennsylvania

Dutch country. It was a Sunday morning--a Xennonite elder v:as talking to

his audience of tourists about the Amish and the Mennonites.  He told of

their religion, culture, and history. The elder said that in the 1600's,

because of religious persecution, Xennonite farmers left Germany to take

up life where they could worship freely. Some came to the colonies of the

Eastern Seaboard of North America, The elder said the farmers knew techniques

for productively working the limestone soils of Germany. They were looking

for these same limestone soils so they could continue to farm the same way.

These farmers heard that limestone soil existed in Pennsylvania. Incidentally,

the elder told us an old saying that Mennonites can smell limestone soil!

At any rate, they migrated to the area east of the Susquehapna River in what

is now southeastern Pennsylvania and began farming anew. Because of a

particular soil, Mennonites settled in Pennsylvania and prospered. Because

of this particular soil, today there are settlements with picturesque

Notes prepared for presentation by Ida D. Cuthbertson  .it the Work Planning
Conference of the Natiowl Cooperative Soil Survey. Orlando, Florida,~ .
January 31, 1977.
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names in Pennsylvania; Because of this particular soil, our national

culture is enriched.

I relate this "Bicentenniel ?:inute" because it illustrates how soil has

influenced human settlements in the U.S. and our cultural history. I

relate this to you because, as a corruwnity planner, I am very much interested

in the formation of hunan settlements.

There are other examples that relate soils co human settlements: The

homestead lands, for example, and the handbill posted in the Swedish railroad

station that !:old of soils of North Dakota.

Long after the frontier closed, soil

patterns. We know only too well how

the best soils for crops are planted

subdivisions across the country have

continues to influence settlement

the floodplains have been used, how

with houses, (One wonders how many

the word "orchard" in their name.)

Industrial parks occupy former cropland. Highways replace cropped acres,

and render nearby acres useless for farming. And, as settlements grow,

mare agricultural acres are turned over to production of sand, gravel, and

crushed rock for more settlements. This litany is familiar. And we've

heard the response, "Why doesn't someone do something aboui: this?"

"Doing something" is what resource planning is all about.

In SCS, resource planning refers to activities undertaken to help others

to arrive at sound decisions regarding the USC and conservation of natural

resoU*C~:s. These technical assistance activities include providing infor-

mation on soil and water resources, flora, and fauna. Providing technical

105



assistance wsans  giving information  on techniques for manipulating the 0
soils to allow satisfactory accommodation  of various uses. The term does

not refer to providing dollars, as it does in some other agencies. Resource

planning assistance is a natural outgrowth of conservation planning

assistance that farmers and ranchers receive from SCS. SCS bases both

resource planning and conservation planning assistance on the recognition

that soil is one of the factors that should get early and major considera-

tion when planning for the future. This is as true for community development

as it is for farming. This unique assistance is available to all people

vho make or influence decisions that disturb soils or change the use of

land.

Who are the people who make or influence these community development

decisions? They are Land owners, land managers, or government officials

with authority in land matters. These people are:

Developers

Bankers

Builders

Contractors

Land buyers, for both residential and~commercial/industrial  purposes

Elected officials of local government: Councilmen, trustees, town
selectmen, mayors.

Appointed officials of local government: Members of bbards,  such as
s c h o o l s , recreation, health, planning, parks, or industrial

development boards.

Heads and staff of local government agencies: Schools, parks,
planning, public works, or health departments, including, of
the professional planner.

recreation,
course,.

l
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Members of milticounty boards.

Elected and appointed state officials.

Heads and staff of state agencies.

Officials and staff of national government.

Officials and staff of international‘government.

Add them up and you have many, many  people in the private and public sectors--

all with influence or authority over decisions regarding human settlements,

the land and its use.

For a rmment  think about these people who influence these decisions. If

you look at the country as a whole, the majority of these people are not

professional managers or public administrators. Many serve voluntarily in

r;hat we call “after dinner government.” They are lay people who are

knowledgeable in their own fields of endeavor. but not particularly

knowledgeable about soils, which we say is one of these factors that should

get early and major consideration in the decisions affecting human settlements

and land.

These informed, lay people need resource planning assistance. They neec

information on soil resources, on manipulating the soils. or reserving soil

for specific uses. They need resource plann~ing assistance to help ensure

a quality environment in which to live, work, and play; They need this

assistance to prevent mistakes which can be expensive. In today’s economy

of scarcity, preventing mistakes  is very important in both the public and

private sect13rs;
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some of th.oSe peoTle'r<ho influenc e community and land decisions know they

need resource planning assistance, and know where to get it. Others either

may not know they need it, or may not know how to get it. You can help us-

to reach these groups. You can help "do something about it." Here are-

some ways you can help to reach these people who influence community and

land decisions in the public and private sectors:

1. Invite these influantial people to join in planning

sur?ey. Invite them early in the planning process.

it may be easy to accommodate their special needs.

are in on the survey planning, they will be primed

resource planning assistance.

2. Talk to these influential people in lay language.

for the soil

At this stage

Because they

:o receive

:ven better,

save a thousand words by drawing a picture. Ne sometimes have

difficulty when we try to explain complex, technical information.

Think of the difficulty the listener has in trying to' understand

it! To be helpful we must be understood.

3. Present facts to these people who influence land decisions and

then tell them why these facts are significant. A planning co*

missioner--a well informed layman-once said to me, "I think it

is important that we know about soils when the Commission makes

a recommendation on community development. But when someone tells

me a soil is 'slowly permeable,' I'd like to know how slow is

'slowly '--four hours? Three days? Two weeks? And I'd like to

know why this is important. And what the consequences are."
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So here are three ways to Iink resource planning assist.snce and people who

influr;lce decLsior.s about  hc.-;ln scttlerents. Interestingly;  z reverse process

is also at work. People who receive resource planning assistance may be your

first  supporters vhen you seek funds to accelerate

For all your efforts to involve people in planning

talk in lay terms, to explain the significance for

a soil survey.

for a soil survey, to

their concerns--for all

these efforts you will be rewarded with their highest regard. I am happy

to share with you the praise that local officials and conmunity planners

accorded you last Spring.

The occasion was the joint

Officials and the American

I wish you cotild have received  it firsthand.

wseting of the American Society of Planning

Institute of Planners. At this meeting USDA

had a large exhibit, including one display highlighting the prime farmland

mapping program. The planners were very enthusiastic to learn oi this.

Each wanted to know when County X was scheduled for mapping. In talking

with the planners who stopped at the exhibit, I took an unofficial poll.

Many planners know of SCS and the soil survey. An even higher percentage

of planning students do, which bodes well for the future. While talking to

several hundred planners, many of them offered compliments. They know the

soil survey as a basic reference of natural resource information, a very

useful reference for planning at the comznunity,  regional, or state level.



. -

::e resourx planners'are  grateful to you too, Your surveys are unique a

sources of information. AS a measure of their usefulness you may recall

that many of today's speakers refer to the disciplines and the public who

use these unique documents. Your surveys are basic to our assistance.

5Jith your efforts and ours, and those of the developer and banker and

builder and goverwwnt official, we can look to the day when the soil

always receives early and major consideration in planning for human

settlements.

Thank you.
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CARTOGRAPHIC DIVISION REPORT FOR

PRESENTATION AT Tm

NATIONAL COOPERATIVE SOIL SURVEY

WORK PLANNING CONFERFJXE

JANUARY 31, 1977

JEROME A. GOCKOWSKI

ADVANCED MAPPING SYSTEM

Introduction

The cartographic unit>of the Soil Conservation Service has purchased,
installed, and is in the process of checking out the Advanced Mapping
System (A'IS). The AMS was designed to produce any map needed by the
Soil Conservation Service. Maps such as base, topographic, soil,
and interpretive maps will be digitized, stored together with associated
tabular data in computer format and then processed, analyzed, and
retrieved as desired. Primary emphasis will be placed on digitizing soil
data from published soil surveys, but any line data can be digitized
such as land use, ownership, or any other type of information. Base maps
will be prepared for interpretive maps or any other type of thematic
map. The final product of the digitized soils and base maps will be
different types of interpretive maps.

status

The hardware for the AMS was installed in February 1976. All hardware
is working as required. The system is in operation but not in production.
At the present time, we are debugging the software and looking for more
efficient ways of doing different types of operations. The software
commands are all complete, and we are working on more efficient commands
and way of editing and entering symbols at a greater speed.

Mapping Applications

The maps generated by the system such as river basin, watershed,
geology, resource conservation and development, or any other type
of thematic maps, will be used for planning purposes by Soil Conservation
Service personnel. Topographic maps will be prepared by digitizing at the
stereoplotter, editing, and then final drafting on the system. To help
you better understand the capability of AMS, some of the potential uses
for the system are:
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1. Base Naps - The following kinds of operations involving base
maps can be performed by AMS without manual redrafting:

a.

b.

c.

d.

e.

f .

Drafting of base maps for displaying resource data or
interpretations, retaining selected culture or drainage
features.

Enlarging or reducing the scale of the original map while
retaining proper line widths. If a photographic enlargement
or reduction were made, it would result in line widths either
wider or narrower than desirable.

Elimination of specified types of data when maps are reduced.
For instance, we can eliminate secondary roads or drains which
would,not be possible with a photographic reduction.

Construction of a series of maps of the same area, each map
showing a single kind of culture or drainage feature.

Joining of selected portions of two or more base maps to form
a composite base mapisuch as watershed map involving two or
more counties or a soil survey area involving portions of
counties.

Joining an entire area of two or more counties and on the
composite map showing selected culture or drainage features
such as a baswmap for an RC&D area.

The following kinds of data can be stored for a base map, each on a
separate layer that can be used alone or in combination with other
layers. The user may specify the data desired such as:

(1) Political boundaries; national, state, county;township,
city ,  v i l lage,  other

(2) Boundaries of water areas

(3) Rivers or streams of different size and classification

(4) Highways or roads of different classification

(5) Cities or towns of different population

(6)  Railroads

(7) Project measure locations

(8) Section l ines
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(9) Registration marks, longitude latitude, state plane
coordinates

Base map data will be digitized principally from the 1:24,000 USGS
map series although other controlled bases will be used as reauired
to

2.

3.

4.

5.

fill needs identified by SCS offices.

Interpretive and resource maps - The primary capability of AKS
is the preparation of various kinds of interpretive and resource
maps based on data encoded into the system. Several examples are
as follows:

a. Maps of areas showing specified percentage of slope or other
individual soil properties

b . Maps showing areas of prime farmland or other specified level
of soil limitation or potential

c. Maps showing the degree of limitation, potential, or productivity
of an entire area of a town, watershed, or county

d. Maps of water resource data including watershed, river basin
boundaries, and so forth.

(1) Maps delineating only those units greater:  than or less
than specified size

e.

(2) Maps delineating only those ~units  with specified water
quality, drainage, recreational, or flood control needs

Maps of vegetative cover, range site, or ecosystem maps

Topographic Maps - Topographic maps will be digitized at the time
the contours are being plotted. All roads, streams, and other
cultural information will be digitized along with the contours
and cross-sections. These data will be used as input to other
computer programs or plotted as a finished contour map.

Status Maps - From digitized base maps with county boundaries or
boundaries of other administrative or project areas; progress or
status maps can be prepared. Once such a file is created, the
status map can be updated at a later date by merely programming
changes that have occurred since the file was last updated.

Acreage Determination - For any map unit displayed on resource,
interpretive or status maps, AMS will automatically measure acreage.
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AEIS  Configuration

The AMS located at Hyattsville, Maryland, is configured around four
subsystems. Each subsystem independently performs one or more
operations. The system is made up of the scanning, identification,
edit , and drafting subsystems.

1. Scanning subsystem - This device automatically scans and digitizes
a sheet that has any type of lines. The lines can be contours or
boundaries. Depending on the density of lines, the scanning time
varies from two to eight minutes per soil map sheet.

2. Identification subsystem - Data from the scanner will be
transferred to the identification subsystem. The identifying
symbols for the areas, whether they be soil areas or some other
type of area, will be entered at the keyboard. All lines will
be identified in an interactive environment and will be tagged in
the data base. Character recognition is not yet part of the system.

3. Edit subsystem - The edit subsystem has a high-speed ball point pen
plotter which will produce a plot of the map. The plotted map will
then be given to an editor for a thorough color check. Errors will
be marked on an overlay and sent back. The corrections will be
made to the data base through the graphic display screens (CRT’S).
After the maps have been edited and corrected, processing will
take place to:

(a) Join sheets together or section a portion of an area out of
a larger area,

(b) Adjust the information to the correct base,

(c) S c a l e ,

(d) Prepare the interpretations,

(e) Prepare color separations, and

(f) Report areas in acres or hectares as required.

4. Automatic drafting subsystem - After the map has been completed,
the final map will be drafted on the automatic drafting machine
using a beam of light to expose photographic film for a high
quality, finished product. The map can be plotted at any scale,
with any line width desired.

114



5. Remote units - In addition to these four subsystems, we have
installed remote units at each cartographic unit. Manual
digit izers , computers with 64K memory, and edit screens are
used to prepare base and thematic data tapes for all Service
programs that are plotted on the automatic drafting subsystem.

AMS Capabilities

The system, as it is designed, does not have any analyzing capabilities.
The system is a simple input and output device.

Analyzing capabilities will be added to the system after SCS defines
their needs for this capability. At the present time many different
agencies are working on computer programs to analyze data on different
overlays such as topography, land use, vegetation, climate, land owner-
ship, etc. All of these programs are different and require a different
data input format, so they are not presently compatible. We are
working with USGS on establishing compatibility in our computer mapping
programs.

The output capabilities of the system are a high quality, photoplotted,
finisheh map at any
seoarations.

0 The accuracy of the
uroduct The  s o i l s
surveyed and mapped

s c a l e , showing required detail, with necessary color

system is based upon the accuracy of the input
information that we will be digitizing has been
at a scale of 1:15,840,  l:ZO,OOO,  1:24,000,  a n d

1:31,000. The scanning system is highly accurate in digitizing the
location of these lines from the input map. These soils lines will
be adjusted to fit a 1:24,000 USGS base map. All data for the soils
and base information will be filed at 1:24,000. Finished maps can be
produced at any smaller scale and be very accurate.

Since the system is not in production, we do not have accurate cost data.
The system was designed to digitize 80 average size soil surveys per year
and produce interpretive maps for these soil surveys. At this time, we
estimated that it willccost approximately $3,000 per county to digitize
the soils data and then approximately $200-$400  each to produce an
interpretive map.

This is a line segment-type system. All lines are filed away with
coordinates at the beginning and ending point and all coordinates along
the line. The soil symbols on either side of the line are also stored
with the line. With this data base structure, we are able to produce
polygons and cells for other types of computer programs.
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Can AMS Prepare Press-ready Negatives for the NCSS Program?

The answer to this question is yes!

Procedures and costs were requested by Dr. Flach. They are being
prepared. The proposed procedure will likely be as follows:

1. The state shall prepare the soil map compilation manuscript in pencil
as they are now doing for the new procedure method;

2. The cartographic unit shall contract for the culture, drainage, and
soil line and name overlays,

3. The culture, drainage, and soil line overlays will be scanned and
processed, and then the soil symbols and names will be entered at
the keyboard.

4. An edit plot will be drawn and sent to the state for edit, and

5. The cartographic unit will make the corrections.

6. The final negative will be drafted on AMS and ready for the press.

In conclusion, a group of Washington office staff members representing
all SCS programs are studying the application of AMS. They shall
recoormend the priority areas of use for AMS.

Placing soils data into a data base shall provide the first building
block of a total computerized data system for more efficiently carrying
out Service programs. Our efforts to make AMS compatible with other
agencies systems will reduce duplication of effort in mapping programs.
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Report of  the

Ecological Sciences and Technology Division

William J. Lloyd*

Ladies and gentlemen: I cbnsider  i t  a  pr iv i lege  as  wel l  as  a  p leasure
to represent my division at this work planning conference. This is the
second such conference for ne as I attended two years ago here at Orlando.
Some of you I know well. Many of you I have met once or twice before.
Some of you are new to me. I am hoping I can gain a better acquaintance
with each of  you in the next few days.

Our  pr ime interest  i s  in  so i l  interpretat ions . Other speakers have
mentioned that a soil  survey does not end with putting l ines on a map.
We look on the soils map as being only the skeleton of  the survey.
Through the development of needed interpretations we put the meat on
those bones.

I f  you  have  an  interest  in  so i l  interpretat ions ,  i t  f o l lows  that  you
must have a concern for soil  survey design. This  br ings  us  to  a  s i tuat ion
much like the one posed by the question of which come first,  the chicken
or the egg. Soi l  sc ient is ts  may say , “tell  us what kind of a soil  survey
you want and we will  produce it  for you.” The  p lant  sc ient is ts  turn  i t
around, “produce a soil  survey and we will  f igure out how to use it .”
This gives us a lead and follow situation. So i l  sc ient is ts  must  invo lve
the  p lant  sc ient is ts  in  the  des ign  o f  the  so i l  survey . Simi lar ly ,  p lant
sc ient is ts  must  invo lve  themselves . Unilateral actions can not be
expected  to  produce  des i rab le  resul ts .

An ear l ier  speaker ,  Dr .  Tefert i l l er ,  ment ioned  that  because  o f  the
shrinking world in which we live it  is essential that we know the
potent ia l  f or  each  so i l  f or  any  poss ib le  use  or  crop . S o i l  p o t e n t i a l
has two parts or considerations. The  f i rs t  i s  the  actual  potent ia l  o f
t h e  s o i l . The second is the knowledge of  all  l imitations,  hazards,  and
problems with which the user must deal and the understanding of what
steps must be taken to overcome, sidestep, or compensate for those
l i m i t a t i o n s .

The  f i rs t  cons iderat ion ,  the  potent ia l , i s  re lat ive ly  easy  to  determine .
The second consideration, coping  with  the  l imitat ions ,  i s  not  so  easy .
As we crop or use land for any particular purpose,  a fund of  experience
data will  be developed. Our task is to document those experiences. S0me
users will  make serious mistakes of which we should take note. Other
users will  synthesize new techniques or procedures which will  prove
s u c c e s s f u l . These we must note as well. It  should not be necessary to
reinvent the wheel more than a few times.

*Plant Sciences Division, SCS, Washington, D. C.
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Hopefully, in a few years we will be able to array all soils in
terms of their suitability for any crop or use. In the United
states, we have soils which have forest cover, yet have a wood-
producing potential of less than one half cubic meter per hectare
per year (approximately seven cubic feet per acre per year). Other
soils have a wood-producing potential of twenty cubic meters per
hectare per year (approximately 300 cubic feet per acre per year).
With such broad spread in potential there is a corresponding dif-
ferential in economic opportunity. A nation wedded to the principle
of free enterprise can not ignore such differential in potential.

Obviously we must make full use of soil survey interpretations to
assure maximum inputs of labor and money to grow wood on the most
productive lands and minimum inputs on the less productive. Many
low-producing lands might well be dedicated to purposes other than
wood production.

The recently completed prime farm lands inventory has stirred up a
great deal of interest. I have been fascinated by the responses of
the public to that inventory. The response indicates a quickening
of public interest in land.

We must recognize that a generation of Americans has grown up who
have not gone “over the river and through the woods to grandfather’s
house.” A modern rendering of that song would have the singers mking
Delta airlines or the Boston subway to grandfather’s house. An urban
society can not be expected to have emotional ties to the land as
do people who worked on farms in their youth. Perhaps the prime
land inventory has helped build an awareness that milk is not pro-
duced by a supermarket and 2 x 4’s are not produced by a lumberyard.
Hopefully, the public recognizes that we can no longer take the
abundance of land as granted.

The Renewable Resources Planning Act of 1974 required the Forest
Service to make an assessment of the nation’s forest and range
resources and develop a program for the conservation and development
o f those resources. The assessment was prepared under severe limita-
tions of time and we must compliment the Forest Service for the
comprehensive document which they produced. We are critical of the
assessment in that no real attention was given to the National
Cooperative Soil Survey as a base for planning. We feel that no
assessment of natural resources is complete without,full  consideration
of soil potentials and limitations as can be drawn from the soil survey.

In 1966 three agencies (Forest Service, Soil Conservation Service, and
Extension Service) entered into a tri-partite agreement setting up
guidelines for the forestry work of the Department. That agreement
is now being amended to include the Agricultural Stabilization and
Conservation Service as a co-signer. We are asking that the amended
version recognize the soil survey as a basis for all land use and
management planning. I
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l I look forward to visiting with each of you during the renainder
of the week. I will appreciate receiving any thoughts you might
have as to how the Ecological Sciences and Technology Division
can work more closely with you.
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IMPORTANT FARNLAND  INVENTORY

Raymond I. Dideriksen*

A recently completed Potential Cropland Study by the Inventory and
Monitoring Division reveals that about 250 million acres of our 400
million cropland  base is prime. Only 24 million acres of land in other
uses but readily available for conservation to cropland  is prime. A
very small acreage, indeed for the U.S. Yes, there are more acres of
land, about 87 million, that could be converted but not without
invironmental  costs .

Between 1967 and 1975, 2 million acres were urbanized each year in the
United States and nearly 1 million acres a year were converted to lakes,
ponds, and reservoirs. Another 12 million acres are currently being
held for urban use.

As the food situation has gained attention, there had been a growing
concern for the continuing conversion of the country’s best agricultural
land into other uses. From the rural couple in South Dakota who fought
to prevent a borrow pit on their small acreage of corn ground to the
county officials in Long Island, New York, working desperately to save
some of the remaining vegetable farms from development we hear a similar
message. Too many acres to top quality farmland are being converted to
other uses.

With this settine  it is not difficult to understand whv one of the
a

Division’s activyties,  started in 1975 as a pilot effoit involving 122
counties in the U.S., is rapidly demanding more of the Soil Conservation
Service and the Department’s attention. It is the Important Farmland
Inventory. This inventory identifies, on a map, prime and unique farmland
and additional farmlands of state and local importance.

Prime farmland is land best suited for producing food, feed, forage,
f iber , and, oilseed crops. It is the land that is most productive;
requires the least energy, fertilizer, and other inputs; has the fewest
environmental hazards; and returns optimum profits to the farmer. Criteria
for prime farmland are based on soil survey data.

Unique farmland is land used for producing specific high-value food and
fiber crops. It is land other than prime, but is still very important
because it has a special combination of site, soil, and climatic condi-
tions that make it highly suited for growing a particular crop. An
example of this “one-of-a-kind” combination is the tart cherry area of
Michigan. States are responsible for determining which unique farmlands
are to be inventoried.

Presentation by R. I. Dideriksen, Director, Inventory and Monitoring
Division, SC’S, at the NCSS Conference, Orlando, Florida. January 31, 1977
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Criteria for additional farmlands of  state and local importance are
determined  by  agr icu l tura l  experts  at  the  s tate  and loca l  l eve ls .  In
general,  farmland of statewide importance includes other lands suited for
cropping while those of  local importance may include additional lands
that make up a viable farm unit or farm community. Thus, to make an
important farmland inventory we need soil  survey, land use,  and socio-
economic data.

During 1976, two  s igni f i cant  po l i c ies  for  rura l  lands  were  i ssued  that
will  support the soil  survey and the important farmland inventory effort.
USDA has developed a policy to advocate the protection of prime Lands from
premature or unnecessary conversion to other uses,  especially those prime
lands threatened by conversion to irreversible land uses. Secondly,  the
Council  on Environmental Quality (CEQ) has recognized prime and unique
farmland as an important part of  our national heritage. They have inter-
preted existing policy to preserve an environment which supports diversity
and var iety  o f  indiv idual  cho ice  to  inc lude  h ighly  product ive  farmlands .
As a result, a l l  f edera l  agenc ies  are  to  assess  the  e f fec ts  o f  the ir
proposed actions in regard to prime and unique farmlands.

Most  grat i fy ing  i s  the  awareness  o f  the  general  publ i c ,  l oca l  o f f i c ia ls ,
and  s tate  leg is lators  that  there  are  indeed  d i f ferences  in  land  qual i ty and
that  the  most  product ive  so i l s  need  to  be  reta ined  for  agr icu l ture . Since
major criteria for defining prime and other important farmlands are based
pr imari ly  on  so i l  surveys , these  s igni f i cant  act ions  and at t i tudes  wi l l
s trongly  benef i t  so i l  survey . For example, New York has recently passed
leg is lat ion  to  prov ide  funds  for  so i l  surveys ,  to ,  and  I  quote ,  “acce lerate
the inventory of  prime lands.”

Plans are to complete nearly 1300 high priority important farmland inven-
tories by 1981 and monitor them every 5 years to determine changes in use.

I selected the important farmland inventory for discussion to emphasize
how much soil  surveys are needed for our overall  land inventory and
monitoring program. Soi l  surveys  with  interpretat ions  are  powerfu l  too ls
in land use planning; but where combined with other natural,  social and
economic resource data they become even more useful and meaningful to
those that must make land use planning and policy decisions. I t  i s  t h i s
latter point that sets the role of  the land inventory and monitoring
program apart from the soil survey program. It also shows their mutual
supportiveness.

Your  e f for ts  to  acce lerate  so i l  survey  mapping ,  s tep  up  publ i cat ion  rates ,
and improve interpretations are demanding of  your staff  and soil  scien-
t i s t s ’  t i m e . Yet ,  there  i s  c lear  ev idence  that  the  ro le  o f  the  so i l
scientist will  continue to expand in the years ahead. As we proceed to
develop and implement inventory and monitoring activities,  your support
is needed. Let me list  some of  the opportunities that I  see for the
iormediate f u t u r e .
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1. We should work together to assure that a suite of controlled base
maps are available for soil survey and other essential inventories.
The use of orthophoto base sheets for soil survey will greatly aid in
sampling techniques and future digitizing of soil surveys. We need
financial support for the cost-sharing program with USGS to produce
intermediate  scale  rraps at scales of 1:50,000 and l:lOO,OOO.  In
addition to their use for generalized soil maps and interpretations
and the inventory of important farmlands, they can be used for river
basin studies, IX&D projects, watershed projects, and other maps for
conservation operations and related activities.

Other agencies, too, are involved in the use of these controlled base
maps. BLM has ordered a large number in the Western States in a quad-
rangle format, The Fish and Wildlife Service is planning their use
wetland inventories and USGS will use the base to display land use
formation. The Topographic Division, USGS, has received OMB approval
of their FY 1978 budget. It includes the full amount requested for
the cost-share intermediate scale base map program based on the
projected needs of SCS, BLM, and others.

2. Every soil survey completed and published makes our job easier.
However, some  of the surveys identified as completed do not have a
soil survey of the urban areas. These are needed.

Soil surveys need to be updated on the Conservation Needs Inventory
statistical sample sites. These sites or a subset of these sites wer
used for several inventories and studies. Might the same 2 percent e.

sample we need to obtain reliable county resource data be used in a
followup program for soil survey that would tell you when a completed
soil survey should be recorrelated, reinterpreted, or remapped? This
might be considered an extension of your sampling procedure to vali-
date quality of map compilation. How might this work? Well, a simple
form completed by a district conservationist might provide the test
for adequacy of interpretations. Soil scientists monitoring the sample
sites might signal the need for updating correlation or remapping If
this was adopted as a continuing activity, both programs should benefit
and the impact on soil scientists’ time would be minimal for any one
year.

3. Tremendous progress has been made in soil survey interpretations.
You are developing a more positive approaceh  for presenting soil behavior
predictions with soil potentials. In doing so we cannot overlook those
interpretations that others have used and will continue to use for
their programs.

The national study of prime farmland strongly suggests that the agri-
cultural land capability classification system is not adequately
correlated in some parts&  the U.S. For example, some states indicate
that a part of their Class VI soils were prime  farmland. we feel
that upgrading the system should be given high priority in soil
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Many states have laws requiring the use of soil surveys for tax assess-
ment of agricultural land. Some are bssed on agricultural capability
classes and others on the productivity indexes. For environmental
impact statements, data on the productivity and invironmental  trade-
offs of substituting prime lands for other lands are needed.

We urge, as a first step, that national guidelines be developed for
preparing productivity indexes so that this needed information can be
added to the soil interpretations.

4. We should cooperate to cost-share the task of digitizing all of the
900 plus soil surveys that are completed. Nap separations are needed
for nearly every one of these surveys if they are to be digitized
automatically. This task must be done unless we contract to hand
digitize these surveys, a costly effort.

To show our interest, we have made arrangements with the Cartographic
Division to digitize 18 soil survey areas. Host of these also required
us to contract for map separations. When this is done we will have
firm data on costs and time.

We urge that strategies be developed soon to digitize all completed
surveys and future soil surveys.

Finably,  let me say that soil survey information is the first important
key to an understanding of our environment. If we are bold enough to
move forward to inventory other related resources and proceed to
interpret the interrelationships, we can truly provide the tools
needed for conservation planning, resource use and development,
community development, and environmental improvement.

123



Soil Classification and Correlation

John E. McClelland
Director, Soil Classification and Correlation, SCS

During the past several years we have accelerated our soil survey
program for the most part by contributions in both money and personnel
from other agencies and units of government. It is our goal to have
modern published soil surveys for the nation by the end of the century.
The Soil Classification and Correlation portion of the program is being
accelerated by increased responsibilities at the state and technical
service centers as well as by increased cooperator inputs.

On July 1, 1976 there were 1382 soil scientists in the SCS of which 22
were in the Washington Office, 47 at the technical service centers and
the laboratories, 169 in state offices, and 1154 in the field. In
addition about 41 technicians support the soil survey program. In the
cooperative effort federal cooperators have 160 soil scientists, and
there are about 450 soil scientists employed using nonfederal funds.

Since our last meeting, Soil Taxonomy has been published. We are now
working on improving it. Several proposals for amendments are being
considered, many of which concern subgroups that are provided for but
without complete.definitions.

The revision of the Soil Survey Manual is continuing. We hope to have
a final revised draft circulated by the end of 1977 and will publish it
as soon as cotrnnents  are received and editing is completed. We are
continuing to have revised portions reviewed by cooperators.

The National Soils Handbook is gradually being developed. When completed
it will replace the soil survey memorandum series. For some parts of
the handbook, drafts have been circulated and comments incorporated into
them. Some of these are now in effect. Much of the rest of the handbook
is being circulated for review or is being prepared. The National Soils
Handbook deals with policy and its application or the application of
procedures that will change from time to time. The Soil Survey Nanual
spells out basic procedures for making soil surveys anywhere. It is a
popular book and has been reprinted every few years.

The National Soils Handbook is being printed in loose leaf form. In
this form amendments can be inserted easily and new sections added. It
is intended that all cooperators in the national cooperative soil survey
will receive copies.
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SOIL SURVEY INTERPRETATIONS DIVISION

D o n a l d  E. McCormack
D i r e c t o r , So i l  Survey  Interpretat ions  Div is ion

This Division is concerned with the application and use of  soil  surveys.
I t  i s  apparent  that  th is  conference  i s  g iv ing  increas ing  at tent ion  to
t h i s  s u b j e c t . Major  act iv i t ies  o f  the  d iv is ion  wi l l  inc lude  implement ing
the  so i l  potent ia l  concept , e s t a b l i s h i n g  a  s y s t e m a t i c  c o l l e c t i o n  o f  s o i l
performance data, soil  interpretations for minimum tillage and waste
d i s p o s a l , and continued study of  improved procedures for the publication
o f  s o i l  s u r v e y s .

Soil  potentials provide a vehicle for presenting more fully what is known
about soils than soil  l imitations or any other approach now used. They
permit us to get around the negative, nonuse a s p e c t s  o f  s o i l  l i m i t a t i o n s
resulting from the tendency to assume that soils having severe l imitations
could not be used. So i l  potent ia ls  represent  in  a  pos i t ive  sense  the
qual i ty  or  su i tab i l i ty  o f  so i l s  when feas ib le  modern  technolog ies  are
used in maximize performance. Performance or production levels that car.
be achieved using such technologies and the costs of  these practices are
part  o f  the  process  o f  deve lop ing  so i l  potent ia ls . Also  inc luded  i s  the
ident i f i cat ion  o f  cont inuing  l imitat ions  or  maintenance  problems a f ter
feas ib le  pract i ces  are  appl ied .

We intend to  take  the  act ions  necessary  to  inst i tute  so i l  potent ia ls  in
the near future. We have been discussing and debating the issues long
enough, and it  is  time to proceed. A Washington office committee repre-
sent ing  a f fec ted  d isc ip l ines  i s  deve lop ing  a  po l i cy  s tatement  and  a  very
genera l  set  o f  gu ide l ines .

A systematic procedure for recording soil  performance is required to
support  the  so i l  potent ia l  procedure . Actually it  has always been
necessary  in  order  to  ver i fy  so i l  interpretat ions ,  but  we  have  never
established the methodologies for a nationwide system except for the
so i l -woodland  and  so i l - range  s i te  s tudies . An attempt was made 2 or 3
years ago to institute such a system. The proposal was favorably received,
with many comments to the effect that it has been badly needed for a long
time. On the other hand, many states commented that a great deal of effort
would be required and that the staffs were already overloaded. We will
attempt to institute procedures that can be followed in states at a pace
they consider appropriate.

We have been vary late in developing adequate soil  interpretations for
m i n i m u m  tillage, especially no-til l . I t  i s  apparent  that  the  success  o f
no-ti l l  for corn and other crops is dependent on soil  properties and we
need  a  concerted  e f for t  to  deve lop  appropr iate  so i l  interpretat ions . we
also want to study carefully the soil  interpretations that we should be
making  for  d isposal  o f  var ious  k inds  o f  wastes  in  so i l s . We solicit  your
proposals in both of  these areas.
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The Division will  continue the example set by Dr. Bartell i  in develop-
ing  new procedures  to  fac i l i tate  the  publ i cat ion  o f  so i l  surveys .  As
a result of  the acceleration of  publications made possible by new
procedures, the time between the completion of mapping and publication
is  progress ive ly  be ing  reduced . A review in 1973 indicated that the
time lag averaged 5.5 years then. Recent  pro jec t ions  indicate  that  the
lag will be down to 3 years in FY 1978 and about 2 years in FY 1979.
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Soil Survey Investigations Division

Raymond B. Daniels
Director, Soil Survey Investigations Division

The transfer of Soil Survey Investigation Specialists to the Technical

Service Center will be completed by July, 1977. Many details of the kind

of work these specialists will be doing needs to be worked out with the

Directors of the Service Centers. Some of the men have 15 to 20 years

experience in field research and we do not want them doing work that can

be handled by less experienced individuals.

If the present plans of the Soil Conservation Service and the individuals

in the field phases of Soil Survey Investigations are not changed, we will

have only two experienced field men in the field field positions by

July, 1977. One of our major projects is to find and employ qualified field

men for these positions. It is preferred that the individuals filling these

positions have academic training through the Ph.D. level.
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Soil Survey Operations Division

Donald E. McCormack
Acting Director, Soil Survey Operations Division

The principle function of this Division deals with the management of soil
surveys. Work planning, scheduling, inspections, techniques, and budget-
ing are major activities. Through these activities, we attempt to maximize
the resources available for making soil surveys and to get the most out of
the resources available.

We are giving emphasis to identifying the needs of the soil survey for funds
and personnel, preparing careful justifications, and following through so
that these needs are properly expressed in the budget proposals of SCS and
USDA. Success in these efforts will assure continuing support for completion
of the soil survey of the nation.

Currently being studied is a revision in the content of soil survey work
plSnS. This study will consider the need for careful evaluations of the
objectives of each soil survey to serve as a basis for certain specifi-
cations that must be established prior to the start of the survey, especially
the scale and the minimum size of delineations of contrasting soils. We
believe it is appropriate for these objectives to be stated in rather specific
terms in soil survey work plans. Also, the minimum size of delineations
should also be specified. We would welcome your proposals for other revisio
that should be included.

P

The outlines and formats for soil survey inspections (formerly appraisals)
of states will be reconsidered. It appears that they may interfere in some
ways with a thorough evaluation of means to improve soil surveys in states,
which should be the main purpose of the inspections. Suf f i c i ent  f l ex ib i l i ty
should be available so that there is time to consider in depth those issues
of key importance.

The Division works closely with the scheduling of soil surveys for publi-
cation and maintaining accurate dates in the CASPUSS schedule. One of the
challenges is to schedule the completion of soil surveys so that the text
and the maps are ready for publication at about the same time. We are
steadily improving this coordination. Beginning in FY 1978, we intend to
release to the field a schedule for the publication of soil surveys that
indicates those surveys that will actually be published. in the fiscal year.
Unfortunately, it has never before been possible to do this. Our so-called
soil survey publication schedule has heretofore been misleading as it was a
list of those surveys for which the text manuscript would be sent to GPO
during the fiscal year. Many of the surveys listed were not published within
two years of the time the text was submitted to GPO.
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Soil mapping is now completed in Hawaii, Puerto Rico, Naryland,  and
Delaware, and i s  near ing  complet ion  in  severa l  o ther  s tates .  As
states are completed, we intend to shift  funds and personnel to other
states where the work is not so far advanced. I f  th is  i s  not  done
the  overa l l  e f for t  nat ionwide  wi l l  gradual ly  decrease . We are develop-
ing  guide l ines  for  analyses  o f  workloads  and  s ta f f ing  o f  so i l  s c ient is ts
in states and administrative after f ield mapping is completed. The
soil  science discipline must continue to be properly represented in SCS
a c t i v i t i e s .

129



TECHNICAL COHMITTEE REPORTS



WORK PLANNING CONFERENCE OF THE
RATIONAL COOPERATIVE SOIL SURVEY

January 30 - February 4, 1977

Orlando, Florida

Committee Nwnber  1 - Modernizing Soil Surveys

Charges :

1. Evaluate the magnitude of the problem and explore economical means
for upgrading published soil sumeys.

2. Develop and/or cause to be developed, and assemble models for soil
formation and other eectlons  of published soil surveys that can be
fed into Linolex systems for modular writing. Models should also
incLude  sections dealing with both farm and nonfarm soil potential
discussions, and soil treatment  of wastes and other environmental
impacts of soil use.

3. Identify methods for applying graphic and tabular display systems
to soil survey interpretations.

4. Develop formats for soil survey text manuscripts for use in the
publication of soil surveys of different Orders (I-V). This
could be done to meet the specific objectives where one land use
predominates, or by Land Resource Areas.

Introduction:

Four subcommittees were established to handle each of the above charges.
Committee work was done largely by correspondence. Reports were written
and circulated to participants. The chairman prepared a preliminary
overall report from material submitted by the subcommittee chairman.
These reports and recommendations were reviewed and amended at this
Work Planning Conference. The summary of recommendations is followed
by a discussion from the floor.

Recommendations :

A. Upgrade Published Surveys.

1. Adopt the following four category definitions for upgrading
published soil surveys.

a. Category 1.

(1) Mapping units (delineations)are not adequate by today’s
standards.
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(2) The mapping units cannot be interpreted ~to meet~~current ne
Qlie surveys that~ fa~ll~  in this category require a new comple

survey.
b. category 2.

(1) Mapping units (delineations) are adequate but are not on a
photographic background.

(2) The napping units can be interpreted to meet current needs

In this category the soil lines would  be transferred to a new photographic
base by a soil scientist who is familiar with the area. With some field
checkins  the soil maDs can be Dreuared  in a’ fraction of the time reauired
to remap the area. ;fhe names bf
be used and soil interpretations
Recorrelation and use of new map
surveys. Publish a supplemental
maps, text, and tables.

c. Category 3.

the map units in the “old” surrey  could
selected that match the old napping units.
unit names nay be prefsrred  in many
soil report containing new revised soil

(1) Most mapping units are
by today’s standards.

adequate but some are inadequate

(2) Most mapping units can be interpreted but some need
remapping to interpret for current needs.

The surveys in this category include areas that wsre upped on B broad 0
scale. Thus, some mapping units may include such an array of soils that
they cannot be interpreted for current user needs. If the land use in
these areas is changing and large areas  sre involved, consideration should
be given to supplementing the mapping and amending the correlation. A
supplemental report would be published containing the maps of that part
on which supplemental mapping was done, updated interpretations and any
new interpretations that were needed.

d. Category 4.

(1) Mapping units we adequate by today’s standards.

(2) The napping units can be interpreted to meet current needs.

Use the soil map and mapping units as published and upgrade the survey by
upgrading the interpretations and issuing a supplemental soil report.

2. Develop procedures~for  evalu$ng ~$_ @lished soil survey as to UP-
grading needs and make these a part of the National Soils Handbook.

3. Consider upgrading needs along with orginal  field work when setting
annual priorities at state and national levels.
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B. Modular Writing.

1. Charge regional committees to devzlop  soil formation section
models for one land resource or geographic area in each Land
Resource Region.

C. Display System.

1. The Resource and Management Information System (RAMIS) Task
Force be asked to explore the possibility  of a computerized
data file as the principal repository for soil data. The
RAMIS Task Force is currently examining SCS’s  data needs.

2. Encourage states to take action to assure that local planning
for soil surveys involves major potential users and that all
surveys include interpretations to meet foreseeable needs.

3. The number of figures in a published soil survey be related to
their quality and effectiveness rather than an arbitrary limited
number.

4. Soil Conservation Service prepare a soil graphics notebook of
examples and approximate costs to be distributed to each state.

D. Manuscript Format for Soil Survey Orders.

1. Permit maximum flexibility in manuscript form and content by
using existing formats as examples with variations justified

‘by needs of users. Use tables related to expected needs of
users whether generated by the computer or not.

2. Discontinue charge Number  4 of Committee Number 1.

E. Other Recosxnendations.

1. The committee “Modernizing Soil Surveys” be continued.

Discussion and Comments:

Committee 1.

Flach - We need national guidelines for upgrading soil

Rourke - We want regional input into these guidelines.

Flach - Okay to get regional input,  then coordinate at
level before states start to evaluate a survey
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Naphao - Develop guidelines on national level, then send out for
comments.

McCormack - Ten year8 ago, there was a study to make use of older
surveys. Refer to this.

Flach - The gray area is between "survey adequate" and "survey not
adequate."

Whiteside - Don't downgrade some of the old surveys. Look at these
old surveys objectively.

Fenton - Let feedback from users guide us. This is what Iowa is
doing in deciding whether to remap.

Cuthbertson - Ask the user whether the survey is adequate.

Cockowski - Can we live with the lines being off when transferring
line maps to a photobase?

Whiteside - Experience shows the lines "fit remarkably well." Warn
the users that the lines are off a little.

Fuchs - Techniques of detetihing survey adequacy will need to be
variable by categories.

Flach - We will. be forced to look at all the surveys. If
recorrelation is needed, it should be done.

Dement - Don’t wait until the end of survey work. We should be
doing this now.

Nichols - Test these four categories on the old TVA surveys.

FlEch - Put this in the committee report.

Flach - We are concerned about moving personnel. Don't transfer
knowledgeable people until the recorrelation is completed.

Wilding - Okay. As long as we don't delay their promotion.

Flach - Priority of needs should be considered. (Remapping vs new
=pping.)

McCormack - Use ADP to do the task of renaming mapping units.

Stout - Use the mapping unit use file in upgrading interpretations
in old surveys.

Wilding - We rpag not be able to establish the composition of some
napping units without going back to recheck mapping. We need
to design techniques to fit the survey. (Example: Different
for Order V survey than Order II)



Dideriksen - Evaluating the old surveys can serve several needs if
we design the procedure properly.

Whiteside - We average 3 man months of' field time in renaming and
describing soils in an average survey upgrade.

Martin - Setting priorities should not be done just by SW and
not just by soil scientists. Be sure there is total input,
from user through the top administrators.

Subcommittee IB.

Flach - After you get the first couple of models, the rest would
go quickly. Why not develop models for all Land Resource
Areas?

Fuchs - Too many resource areas to ask regional committees to prepare
one for each.

Touchet - Why not by Land Resource Regions? Do a rcpresentaive
resource area for each of these regions.

Subcommittee 1C.

McClelland - If 8011 scientists were better writers, we would have
fewer problems.

McC0nuack  - There is a limit to how much we can innovate aad still
retain the benefits of automation. Leaving format open leads
to problem with material in manuscripts. We don't want to
cut off new ideas, though.

Fenton - IA work plans, agree to a format that will not change during
the survey.

FuZhS - This committee did not consider a writing format as much as
display.

Grossman - Are people iA EXteASiOA involved with thi.S?

Owen8 - Use of visual aids to explain the survey might be better.

Flach - Might cut the publication to the bare bone and rely more
on local publications.

Owens - Might consider having more people from the Extension
Service on these committees.

Rust - Whm wil.l. we stop printing soil ourveys? With computers we
have the capability to produce many displays. We must be
able to serve the users.



r”lach - We are concerned about the cost of publications.

R. Johnson - Cut to the minimum the nunber of publications, but
pubU.sh a cookbook of what could be generated and let th?
user tell us what he wants and let him pay for it.

Flach - Laws require that we make surveys and publish them.

McClelJmd - If you don’t publish, how will the general public
get this informationi

Flach - Extra copies don’t cost much, except storage charges.

R. Johnson - We don’t need more studies on formt. Recently we had a
Task Force which related in part to users needs and now we are
back at the old stereotype.

Subcommittee lD.

Li.&- Did the committee consider the format  of the published soil
survey or formats of certain sections?

Dirking - Formats for sections in different order surmgs.

Naphau - Present models adopted for Orders I and II surveys  are
inadequate for Orders III, IV and V. The use of these models
is complicated when you have a mixture of different orders in l
one survey.

Wilding - Computers are good for canned introductions, etc. By doing
this for all parts of a soil sumey, we are removing the
opportunity of a soil scientist to write. This is going to
make the survey  technically sterile. Parts of the manuscript
should be handwritten.

It was moved and seconded that the conferenc a accept Committee 1 report
as amended. The motion carried.

Recorder: J. C. Powall
_

Committee Members
?3. T. Birdwell
+E. J. Ciolkosz - Vice Chairman
*I. D. Cuthbertson
“4. W. Fuchs - Chairman
R. H. Gilbert
R. 0. Googins
G. L. Decker
C. G. Johnson
'R. '4. Johnson

*E. A. Naphan
+W. D. Nettleton
F. F. Peterson

‘J. C. i’owall
ti4arvi.n Meier
G. H. Simnssn
R. M. Smith
E. E. voss
D. S. Way

XJ. M. Williams
*D. E. McCsmck  - Advisor K. K. Young l
*Attendauce  at conference
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NATIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE COOPERATIVE SOIL SURVEY

January 31 - February 4, 1977
Orlando, Florida

Committee #2 - Improving Soil Survey

CHARGES

1. Explore ways of improving field mapping
and soil mapping to increase efficiency
job of updating late "line-map" surveys
techniques and a minimum of field work.

Techniques

operations, legend design
and accuracy. Study the
with remote sensing

2. Identify problems related to soil survey techniques and formulate
plans to solve.

3. Summarize activities of working groups of International Society
of Soil Science on soil information systems and on applications
of remote sensing for work planning conference.

4. Explore ways for using ADP in correlation process.

Charge No. 1

The committee  was split as to the value of attempting to update late "line-map"
surveys with or without using remote sensing techniques. Factual information
about experience using remote sensing techniques for updating did not come to
the attention of the committee. Comnents  regarding the value of updating
ranged from:

--we are

--useful

ahead if we redo the entire survey,

and reduce the amount of field work needed to remap,

--we should recognize their value and utilize them if remapping is not
essential,

--have value and can be updated at much lower cost than complete
remapping.

Some late line-map surveys are being completely remapped, others are being
updated using various techniques.

Published line-map soil surveys have at least two significant differences from
"modern" soil surveys. They lack a photographic base and do not contain
modern up-to-date soil interpretations (generally, they have only agricultural
related interpretations). In addition, they may or may not have other qualities
generally attributed to more modern surveys, such as, the design of mapping units
to meet present needs and descriptions adequate to recorrelate soils for updating
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interpretations. It seems obvious that whenever valid questions are
raised about the adequacy of line-map surveys to meet present needs,
these surveys should be evaluated before a decision is made to remap.
Even if the final decision is to remap, the evaluation furnishes
information that will have use for accelerating field operations and
attaining product quality of the new survey. The major item then
becomes, what procedures can be used to determine the-"quality"  of the
survey and its adequacy for present needs?

It should not be assumed that all line-map surveys do not adequately
delineate soil areas for present needs. This characteristic of the
map should be evaluated if there is a reasonable possibility they are
suitable or can be made suitable with less input than complete remapping.
The inputs required may vary and each survey should be individually
evaluated. Many of the later line-map surveys used aerial photos for
field sheets. These should be obtained for use during the evaluation.

Factors that should be considered when evaluating line-map surveys for
updating or remapping include the following:

1. Identify the present needs and projected future uses of the soil
survey information. Some purposes may have significantly changed
since the survey was made. Evaluations of line-map surveys cannot
be effectively made unless current needs are fully identified. If
it is subsequently determined that complete resurveying is not
needed, the evaluation will identify where some adjustments may be
required.

2. Evaluate the line-map survey qualities for meeting these current
needs. Identify specific suitabilities as well as deficiencies.
Some important considerations are:

a) The concepts of the taxonomic soil units of line-map surveys
were based on a different system of soil classification than
the current Soil Taxonomy. The ranges of all soil properties
of the taxonomic units may not precisely conform to classes
in the present system but those that are important for needed
interpretations may be adequate.

b) Composition of mapping units and consistency between
delineations of mapping units should also be evaluated. It
may be that only certain areas of the previous survey are
not adequate for present needs. A procedure used in
Michigan to characterize mapping unit composition is
described in Attachment No. 1. It should be noted that the
Michigan procedure assumes the original mapping unit design
is still adequate and that reasonable quality control was
exercised throughout the survey.
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c) The cultural map detail should be analyzed to determine if it
is sufficient for accurately locating specific areas on the map.
If lack of base map detail is the major or only deficiency,
evaluate alternatives for updating the base.

d) Some line-map surveys have adequate soil delineations and
descriptions but lack slope phases essential for present uses.
Slope maps can be obtained for 7 l/2-minute quads that are
very useful for characterizing slope properties. The slope maps
can be scaled to match the base map scale for analyzing soil-map
unit slope relationships and transferring data.

e) To evaluate line-map surveys , some systematic method of sampling
that will yield reasonably reliable documented data is essential.
A cormnon transecting technique that has been used and found useful
is Attachment No. 2 of this report. Various physical character-
istics of a survey area may be such that one method of transecting
may be more practical than others. The intensity of application
of transecting procedures should be sufficient to characterize
the nature of the mapping unit consistent with NCSS standards for
correlation and intended soil interpretations.

3. If the evaluation of the line-map survey indicates that the mapping
units are adequate for current needs, then decisions can be made
concerning:

a) Need for republishing the soil survey after upgrading the names
and descriptions to current standards.

b) Supplementing present publication.

c) Developing specifications for a new soil map base, if this is needed.

d) Additional field studies needed to upgrade soil information to meet
current needs.

Charge No. 1 Recommendations

1. Line-map surveys should be evaluated for meeting present needs before
a firm decision is made to completely remap the area. It should be
documented that remapping will furnish a significant improvement of
soil information for present and anticipated needs.

2. Guidelines and procedures for evaluating and updating line-map surveys
are needed and should be included in the National Soils Handbook.

Charge No. 2

Various comments were received related to the attainment of "quality control"
in soil surveys. They were rather general and related to achieving better
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quality of field notes, taxonomic descriptions, mapping unit descrip-
tions, legend design, interpretations, understanding of soil-landscape
relationships, use of existing data and experience, photo imagery (or
map base), and identific~ation  of purposes for making the survey. It
appears that most of these are not universal problems, but ones that
develop periodically through normal operations.

The NCSS quality standards for most of these items and the procedures
for attaining them are given in the National Soils Handbook and the Soil
Survey Manual. It does not seem appropriate to repeat in detail in this
committee report the material from the Handbook. It is recognized that
these are important elements of a soil survey and they need continued
attention to.obtain good quality.

In regards to comments  concerning general improvement in the quality of
field data, the need for training to soil scientists in the principles of
soil-geomorphology relationships has been identified. Soil scientists
who at one time received good onsite training from soil-geomorphology
study groups are becoming fewer. Many present soil scientists began their
career after training sessions at the soil-geomorphology study areas
ceased or for other reasons did not receive this training. As a result,
few have had the opportunity to improve their knowledge and skills in this
field. It is recognized that an understanding of the principles of soil-
geomorphology relationships and their application is essential for
efficiently making and interpreting soil surveys.

Various methods of transecting and statistical analysis of sample data
have been used in soil survey activities.
have been applied:

Transect sampling and analysis
a) at the initiation of a survey to aid in mapping

unit and legend design, b) during the survey to study existing mapping
units and the possible need for new mapping units, and c) at the end of
a survey to evaluate mapping units and consistency throughout the survey.

Many studies have been made of survey areas using transect methods and
statistical analysis of the data to estimate the nature of the taxonomic
soil unit and the composition of the mapping unit. Often the "quality"
of a soil survey is indicated by the percent of the mapping unit that is
within the class limits of the taxonomic unit that is used for identifi-
cation. This has some validity if the taxonomic classes are near perfect
for defining kinds of soil for the various purposes for which surveys are
made. The evaluation using precisely defined.classes of.Soil Taxonomy
can indicate how accurately the soils were mapped in this respect. From
the use perspective, a more realistic evaluation would determine the
uniformity of the soil properties that effect use and management for the
purposes of the survey. This is the kind of evaluation that will be
needed by most of the users. Transect data should include the percent
composition of the mapping unit that is within the taxonomic class and
the percent of soils that have the same or very similar use and management
requirements for the purposes of the survey.
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Several different transecting methods have been used in soil surveys. A
common one used is Attachment No. 2 of this report. Other methods have been
presented in scientific journals and other technical articles and some not
yet published. A comprehensive review of the many methods is not part of this
report.

"Poor quality" panchromatic aerial photography for field soil mapping continues
to be identified as a problem. Nearly all comments are rather general in
nature and without specific details. Where some details are identified, they
are usually related to poor contrast and lack of sharpness.

These deficiencies may originate with the contractor and involve quality
control in the processing phase. The SCS cartographic unit is continuing
efforts to overcome these problems. More direct relations with the
contractors are resulting in some increase in quality. However, not all
imagery problems can be easily overcome. Poor air quality is not generally
decreasing. Recently, accepted photography is of somewhat better quality.

After October 1, 1977, all SCS contracting for new aerial photography will be
done through the Agricultural Stabilization and Conservation Service. Within
USDA regulations, standards and specifications for soil survey needs will be
met.

The uniform application of soil moisture regimes, particularly the drier
ones, have presented some problems. Few soil moisture measurements have been
made to evaluate the present criteria for Aridic (Torric),  Ustic, and Xeric
moisture regimes. The SCS has a CCOBOL program of a model written to calculate
from climatic data the moisture regime according to the definitions of Soil
Taxonomy. The output of this model is useful as one element of several to
help estimate soil moisture regimes. It needs additional testing and
verification with actual soil measurements. Plans are being developed to
accomplish additional testing and modification, if needed. Soil moisture
measurements from moisture control sections along with precipitation data are
needed.

Charge No. 2 Recommendations

1. Soil scientist training in the principles of soil-geomorphology
relationships and their application to soil mapping should be
strengthened.

2. Guidelines for using transecting procedures and data analysis for
evaluating the nature and composition of mapping units of soil surveys
of different intensities need to be included in the National Soils
Handbook.

3. Additional soil moisture data should be collected and present guide-
lines evaluated in an effort to improve application of Aridic (and
Torric), Ustic, and Xeric soil moisture regimes.



4. High-quality aerial photo imagery is essential for optimum
quality and quantity of soil mapping. All possible alter-
natives should be evaluated and reasonable ones used to
ensure the best quality photos are obtained for field soil
mapping operations.

Charge No. 3

As the scope of applications of soil data increases, there is a
growing need for soil information systems to process the large volume
of data. The need is not only to process soil information directly,
but to be able to interface it with other related environmental data.
Worldwide, many kinds of soil information systems are being developed
and evaluated. They range in nature from basic soil data record files
to automated cartography producing interpretive maps. An excellent
review of soil information systems is in Proceedings of the Meeting
of the International Society of Soil Science Working Group on Soil
Infonnations Systems, Wageningen, The Netherlands, September 1-4, 1975.
The proceedings are published by the Center for Agricultural
Publishing and Documentation, Wageningen, The Netherlands, 1975.
A symposium on Resource Informations Systems is planned for the 11th
International Congress of the ISSS, Edmonton, Canada, June 19-27, 1978.

Progress on the SCS Advance Mapping System continues. Although some
problems still exist, they are being resolved and the outlook for the
future looks good. This system is designed to accept data from a soil
survey map and process it and produce various soil interpretive maps.
It is planned for the system to be operational this year.

An optical mark reader system for reading forms marked to record pedon
description information is functional. The programs for interpreting
mark forms are in the final testing stage. This system has been
developed to write pedon descriptions with the aid of a computer.

Uses for which the mark-sense coding can be applied include:

1. The use of mark-coding forms for
and observations in the field.

2. The use of mark-coding forms for
samples for laboratory analyses.

3. The revision of the SCS-SOILS-10
system to a mark-sensing system.

taking notes of soil reactions

recording the collection of

forms from a card-punching

Engineering test data for selectively sampled soils are now being
processed by a large computer and outputted on magnetic tape. The format
is set up by a word processor in final camera-ready copy suitable for
publication in a soil survey.

a
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Development of the programs for complete processing of physical and chemical
laboratory data is progressing. This subsystem will permit the direct inputting
of laboratory data with the output in narrative and tabular form ready for
publication.

Investigations into the application of remote sensing techniques for resource
inventorying continue over a broad spectrum. Most of these activities are
related to broader uses than applicable to the majority of soil surveys. Land
satellite and similar imagery cannot provide the resolution required for most
soil mapping needs. While some resource data needs can only be satisfied by
LANDSAT data, the greatest percentage can be met by high resolution black and
white photography from aircraft.

Active multispectral radar imagery is a relatively new field. It has
considerable potential for earth observation studies. Some capabilities
of active multispectral radar that have potential for soil surveys include:

1. Evaluating soil moisture by detecting plant water deficiencies.

2. Detect soil moisture content (upper 15-20 cm).

3. From space altitudes, radar can obtain stereoscopic imagery.

4. Penetrates darkness and clouds.

5. Long wave length radar (some where greater than 3 cm) can penetrate
vegetation and soils to 15 to 20 an.

The SCS has a three-man interdisciplinary group in Reston, Virginia, to
evaluate and test advance remote sensing technology and its application to
SCS activities. In a recent in-Service report, they state that remote
sensing technology has been tried and:

a. looks promising - examples

1)

2)

3)

Color infrared imagery has proved to be cost-effective in
speeding up soil surveys in areas with native vegetation. Soils
in the area need to have contrasting water holding capacity and
imagery needs to be taken when some of the area is under moisture
stress for maximum benefits.

High resolution black and white imagery from aircraft at
appropriate scales will satisfy most needs.

Orthophoto maps - provide excellent base maps for mapping soils
and for published soil surveys. They are free of distortion and
objects are in true position on landscape. These maps save
money and time in compiling completed soil surveys. They also
have similar advantages if the soil survey on this base is to be
digitized.
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4) Using several types of imagery at the same time, can be
more cost-effective for use in resource surveys than
using any one of the types by itself.

5) LANDSAT  imagery and multispectral data has proved cost-
effective for reconnaissance soil surveys.

6) Conclusion reached in the Hildage County, Texas, project
that evaluated various kinds of imagery for soil mapping
use was that color infrared and color photography were
valuable tools for mapping soils.

b. limited or no value - examples

1) LANDSAT  imagery and multispectral data lack sufficient
resolution for soil surveys of the Order 1 and Order 2
level of detail (detailed soil surveys).

2) Color infrared imagery is of limited value for soil surveys
in areas that are irrigated.

Minnesota recently evaluated soil mapping techniques using panchromatic,
black and white infrared, and color infrared. A preliminary report of
this evaluation is Attachment No. 3. It is also noteworthy that color-
infrared photography can substantially improve the probability of
obtaining good-quality imagery during the flying season. This results
from the fact that color infrared can record images through more haze
than can panchromatic film. The Minnesota studies indicate that although
the original cost is slightly higher, the value returned through higher
quality surveys and increased production more than offsets the higher
costs. The special imagery was acquired by the University of Minnesota.

At the last conference (1975), it was requested that the possible
declassification of some technology could possibly furnish potentially
valuable material. This possibility was studied and it's reported that
in general classified and nonclassified material satisfies the same
type of requirements. Classified material has many of the same
limitations as conventional aerial photography currently available for
USDA use. Moreover, as long as present security restrictions remain
enforced, it is difficult and costly to use.

Charge No. 3 Recommendations

1. More effective coordination and distribution of information
about the direct application of non-panchromatic imagery in
making and interpreting soil surveys are needed. Regional
connnittees have given this some emphasis. This emphasis
should continue. Soil Survey Technical Notes offer an
excellent opportunity to distribute results of evaluations
of material and techniques.
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2. Utilizing the experience gained in Minnesota, the application of
color infrared photography to soil mapping should be tested in
other states.

Charge No. 4

SCS-SOILS-6 form (copy attached) designed primarily to recall soil interpretive
material on SCS-SOILS-5 form has potential for other applications as well. If
SCS-SOILS-6 forms are used from early in the survey work and well maintained
during the survey, they can be used to obtain from the Ames, Iowa, Computer
Center, a field correlation document. This document would contain the
recommended mapping unit names and symbols along with other symbols used but
dropped during the survey. If the final correlation is the same as the field
correlation, the same format can be designated as the final correlation.
Little use has been made of this procedure mainly because of the turnaround
time.

Another application of the SCS-SOILS-6 form that has attained limited use is
for input data for a mapping unit use file. The Soil Classification and
Mapping Branch at Hyattsville is working on programming this record file.
There are many possibilities for formatting the output and anyone who has a
need for this data should let their needs be known. One of the major
problems related to the mapping unit use file concerns the fact that
mapping units are not correlated to a national system. Although the taxonomic
units used to identify mapping units are correlated to the System of Soil
Taxonomy, mapping unit names are not correlated.

No other comments or suggestions for ADP use in the correlation processes were
received.

Charge No. 4 Recommendations

1. Potential uses of ADP in the soil correlation process should
continue to be studied and evaluated.

2. Development of the mapping unit use file should continue.

General Recommendations

1. The committee on Improving Soil Survey Techniques should be
continued.

2. The report of this committee should be accepted by the conference.

Both general recommendations were accepted by the conference.
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Notes concerning updating and quality control of soil surveys in Michigan

E.P. Whitesida

In the past five years soil survey personnel of the Michigan Agricultural
Experiment Station and some other scientists in the National Cooperative Soil
Survey, have made a number of studies of the composition of map units on cur-
rent and older published soil surveys in Nichigan. Cur general conclusion is
that an independent sampling of the map units is necessary to adequately
characterize their compositions after completion of the field sheets in order
to evaluate the adequacy of the map units, their names and their descriptions
for current uses of the soil surveys. Here I have summarized the results of
those studies for consideration of Committees 1 and 2 of the 1977, WC-NCSS.

These studies assume that the usual quality control techniques in setting
up the map units and properly coordinating the work of party members have been
satisfactorily applied to the completed field sheets or published maps being
evaluated. These are essential prior conditions for adequate surveys. Their
fulfillment involves continuing efforts and eternal vigilance of party chiefs,
working with new personnel and our evolving understanding of soil-landscape
relationships. In general, however, we feel that the correlation procedures
in use by the National Cooperative Soil Survey have been reasonably satisfac-
tory since 1920. Of course numerous improvements in techniques, base maps
and mapping aids have been introduced since that time. Aerfal photography
was one of those improvements introduced in the mid-thirties. However,  the
plane table surveys or topographic sheet bases of earlier surveys have proved
to be very adequate in most cssas studied to date (including the 1926 Tuscola
County soil map).

Basically the techniques in sampling the map units have been soil obser-
vations at points, or points on line transects on the landscape,selected
systematically to represent the area or the map units included in a soil survey
tithout introducing biases in the samples. A sample of et Least 30 to 50 poiuts
in each map unit or 50 to 100 points in a survey are~a‘have  been considered
adequate as judged by agreement of successive samplings of similar size or
Larger size.

Table L shows the results of the studies to date in the then current soil
surveys or older surveys being evaluated. The independent sample soil observa-
tions are compared tith  the map unit names as to series, surface texture, slope
class or erosion class and the soil management groups (of similar soil series)
represented by the series in the names of the map units.

It is evident from these data that the surface textures, slope classes and
erosion classes, vhere tested, agreed 64 to 98% with the names  of the map units.
The soil series and soil management groups agreed 52 to 62% and 62 to 712,
respectively, with the map unit names -- both in the current surveys (1973, in
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Clinton, Washtenav  and Wayne Cos.) and in the older surveys with the updated
map legends. The Eaton County survey showed least agreement with series
names of the map units and their soil management group.

A’sample of 50 observations in Newaygo  County after updating showed
66% agreement with the series and soil management groups of the updated map
unit names -- while the over 1500 observations made in updating the map legend
showed 53 and 61% agreement, respectively. Perhaps observations at 50 points
were not sufficient to provide a good evaluation. Some people feel that eve”
78 observations in Eaton County are inadequate. It seems that a sample of
100 points or 150 points might be better. If these were  coordinated into
three sets of 50 observations distributed over the area the values with 50,
100 and 150 could be compared.

I” Table 2 the percentages of each county in map units with one, two,
three or contrasting series in their updated names are shorn  compared to the
names of map units in two more recently completed soil surveys. Independent
evaluations of the legends in Muskegon and St. Clair Counties have not been
made since their completion but they were made and published on aerial photo-
graphs.

It is evident that while there are smaller percentages of the map units
in older surveys with updated legends, that have only one series name, most
of them have only 2 series in their names. Some of those older surveys have
little of their area in map units with contrasting series in their updated
names. Whether it is feasible to reduce the proportions of those units with
contrasting names needs separate study.

Our conclusion here is that many of the soil surveys completed in Michigan
still have considerable utility for farmland evaluation and more general planning
purposes. Updating the names and descriptive legends of those surveys facili-
tates the use of the available soil information until more adequate surveys for
current uses can be provided in the portions of those counties most in need of
more adequate surveys for various purposes.

Another comparison possible with the data at hand is, how well do the sample
data agree with the series mentioned in the descriptions of the map units.
Table 3 shows such a comparison for three counties with recently updated map
unit names and descriptions (Tuscola.  Oceans and Nevaygo)  end the survey completed
in 1973 in Eaton County. In the first three agreements with the descriptive
legends are SO to 92X. I” Eaton  County 749; of the sample observations of series
are referred to in the map unit descriptions.

Finally, updated names and legends of the map units mentioned above were
all published older soil surveys with line maps. The dates of COSllQktiOT!  of
the original surveys and their updatings are shown in Table 3. Each of those
counties has elected to enlarge those published soil maps and reproduce them on
the most recent available aerial photography along with the updated legends and
modern interpretation sheets in a companion volume. The total cost for field
work and publication has amounted to only about 5X of the cost of resurveys of
the areas. That expense is easily justified for the useful information salvaged,
the improved basis for supplying most needed information where and when needed,
and the improved quality control the application of these techniques makes
possible on current surveys.
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Attachment NO. 1

I suspect that soil surveys of similar vintages and decails elsewhere in
the North Central Region may be found to have similar utilities and limita-
tions to those studied to date in Michigan.

I ‘believe similar updating studies should be carried out on most SUZ’V~YS
completed since 1920 in Hichigan. We have not yet applied these updating
techniques to the Land Type (Soil Association Maps)  made in northern Michigan

. for general land use planning purposes in the 1930’s and 1940’s.

These point observation samplea  are the simplcsc and least expensive
quality evaluation techniques available to date, perhaps more elaborate pro-
cedures with better statistical parameters are also needed in some situations.
To attempt less at this stage of soil science in the making and interpreting
of soil surveys for various purposes it seems to me is untenable.
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Table 1. Percentage agreement of the current or updated map unit naues in
Xichigan  Counties with sample observations of various soil scientists.

County, date Number of
and observer observation

Clinton, 1973 64
G. Wee&es, SCS

Eaton, 1973 78
E.P. Whiteside, MAES

Washtenaw 1973
MAES  s c i e n t i s t s

(1787)*

Newaygo, 1939
(updated, 1973)
D. Mokma, MAES

Oceana, 1933
(updated, 1972)
D. N&ma, MAES

50

(1511)

(948)

Tuscola, 1926
(updated. 1973)
D .  M&ma,  MAES

(1250)

Antrim**.  1923
(updated, 1975-76) (1175)
D. Mokma, MAES 6
D. Buchanan, SCS

X,Agreement  of observations with parts
of mm unit names or soil management groups

E~0&Xl Mmt.* Sur face
Series Texture

52 78

44*** 70

Slope
*

95

Class G&Ups

98 61

80 88 55

(55)  - (62)

66 64

(531 -

90 66

(61)

(62) -

(54) -

(55) -

(71)

(62)

(66)

***Includea  similar series mentioned in the report descriptions only.
** For 10 townships where updating done.
* Numbers in parentheses based on observations used in updating.
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Table 2. Aerial percentage of counties in map units with one, two, three
or contrasting series in their names.

Recent surveys
No. of Updated surveys and map dates and map dates
series in I&trim Tuscola OCeana Newayeo Muskegon st. Clair
names 1923 1926 1933 1939 1940 1968

1 32 22 30 58 42 68

2 67 59 69 39 58 26

3 1 19 1 3 0 6

contrasting 4 29 3 14 0 13

Table 3. Percentage of sample observations agreeing with series In the
descriptive legends.

County TUSCOh

Date completed 1926

Date updated (1974)

Z Series Agreement 81*

* Based on total observations in
** Based on an independent sample._
***This includes

names.
8011s mentioned in the descriptions withoat their series

Oceana Newaygo Baton

1933 1939

(1972) (1973)

92* 88*

80**

the updating.
after updating or mapping.

1973

mm

74***
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TRANSECT METHODS FOR DETERMINATION OF THE COMPOSITION
OF SOIL MAPPING UNITS*

William M. Johnson, Principal Soil Correlator,
Berkeley, California**

Knowledge of the kind and extent of the various components of soil mapping
units is a necessity for proper soil classification and for useful inter-
pretations. This is true whether the mapping units be complexes, associ-
ations of phases of soil types. Even in a relatively "pure" phase of a soil
type there are usually some inclusions of unlike soils and some variability
in soil characteristics within the defined phase. Soil scientists commonly
estimate the proportions of the different kinds of soils present from
scattered observations made during the course of mapping. Occasionally the
soil surveyor makes highly detailed maps of selected small areas showing
the boundaries of all taxonomic soil units present. Then by planimeter or
other device, he determines the area of each kind of soil. By extension of
these sample results he estimates the composition of the mapping units
throughout the soil survey area. Neither of these procedures is entirely
satisfactory, the first because it is inaccurate, the second because it is
costly and time-consuming. Transect methods provide quick and easy ways of'
accurately estimating the composition of soil mapping units.

Principle of Transect Methods

Transect methods of area determination depend on the principle that total
length of a given body along a straight-line transect is directly propor-
tional to the area of that body within the limits of the larger delineation
transected. Transect methods used in the Soil Survey are equivalent to
Rosiwal transects g/ of thin-sections used by petrographers to determine
the composition of rocks.
validity of the technique.

Chayes L/ has given the mathematical proof of the

Procedure

One of two transect methods may be used, depending upon the distinctness and
ease of recognition of soil differences in the field. The first, the line-
intercept method, is quicker if the observer can recognize at sight each kind
of soil (or gradation in soil) as he passes its boundary. The second, the
point-intercept method, is required if the,soil boundaries are not easily
observable or if the kinds of soil present have not yet-been recognized and
catalogued.

The line-intercept method: The surveyor selects the directions of transects
at random. Starting at one edge of the area under study, he walks along a
straight line in the pre-selected direction, counting his steps. He notes
the number of steps taken at each boundary between kinds of soil and records

* Taken from Soil Survey Field Letter, SCS, June 1961

l * Presently, Deputy Administrator for Technical Services, SCS
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the number in his notebook. Upon reaching a pre-selected point, or the
far boundary of the study area, he stops, records the total number of
steps at this point, and selects at random the direction of his next
transect. After several transects have been measured in this fashion,
the results are totalled  and averaged to obtain the proportions of each
kind of soil. A page from the surveyor's notebook then might look like
this:

Soil mapping unit symbol:
13482

Transect No. 1

Number of Steps Kind of Soil-

1: - - 89 11 134A 157
89 - 274 134B

274 - 316 157
316 - 344 134A
344 - 384 157
384 - 500 1348

Transect No. 2

Number of Steps Kind of Soil

0 - 177 134B
177 - 270 157
270 - 292 134A
292 - 333 157
333 - 363 134A
363 - 500 1348

Soil Total Steps, All Percent of
Transects Area

134A
1348
157

Point-Intercept Method:
first selects at random

6;: 6;*:
284 28:4

As in the line-intercept method, the surveyor
the directions of his transects. Next, he walks. _

each straight-line transect, counting his steps as before. In this case,
though, he does not know or cannot recognize the boundaries between
adjacent kinds of soil. Therefore he stops at regular intervals, say
every 25, 50 or 100 steps, depending upon the size of the area and the
predicted complexity of the soil pattern. At each stop he excavates or
augers the soil, examines and classifies it. The kind of soil is recorded
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in the field notebook at each stop, opposite the number of that stop.
After a number of transects have been completed with this procedure,
the results are totalled. The number of steps assigned to each kind
of soil is proportional to the area of each kind of soil within the
study area.

Standards and Errors

The transect methods require random selection of the transect directions.
They also require that a sufficient length (or number of stops) be
covered to give estimates within the permissible limits of error. In
order to characterize a iven mapping unit in terms of proportions of
its separate components kinds of soils) it is not necessary to know?.
exactly the percentage of each. The following table suggests permissible
limits of error in estimating the proportions of the more and less
extensive components of mapping units in standard detailed soil surveys:

Proportion of the Total Area of
the Mapping Unit Occupied by a
Given Kind of Soil

3/10 - 9/10
l/20 - 3/10

less than - l/20

Allowable Error in Estimating
Proportion, Percent _

+ 10

+ 20
+ 50

The number and length of transects required to achieve accurate estimates
varies with the regularity and fineness of the soil pattern. Very
irregular patterns and those that include occasional small bodies of
unlike soils require more transect length per unit of area than those
with regular patterns and no inclusions of very minor extent. Statistical
analyses can be applied to transect data whenever it is necessary to
determine how accurate the estimates are.

It is not necessary for the surveyor to know his length of step, because
the transect methods are used to estimate proportions rather than
absolute values. It is necessary, though, that the surveyor's steps
be uniform in length.
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Example

The following example will serve to illustrate the use of both line-
intercept and point-intercept methods. Figure 1 shows a sample map
delineation (the heavy peripheral line) with the three included soils
also delineated (light interior lines). The four straight transect
lines are marked by dashed lines A-A', B-B', C-C', and D-D'. The line-
intercept stops are shown by small dots superimposed on the transect
lines. After estimating the composition of the whole map delineation
by both methods, the true proportions of the three components were
determined by cutting and weighing. Results are given in Table 1.

Pk

Figure 1
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Soil
Component
Symbol

16A

14B

28C

True
Proportion
of Total

34.4%

49.7%

15.9%

Line-Intercept Pain.
Est.

Length Proportion No. 0'
of Area Stop!

281 33.6% 23

394 47.1% 29

162 19.3% 12

ntercept
Est.

Proportion
of Area

36%

45%

19%

Table 1. Comparison of estimated proportions, using line-intercept
and point-intercept methods, with true proportions in a
sample map delineation.

REFERENCES

1. Chayes, F. 1956. Petrographic modal analysis; an elementary
statistical appraisal. John Wiley and Sons, New York.

2. Rosiwal, A. 1898. Uber geometrische. Gesteinsanalysen.
Verhandl. der K. K. Geol. Reichsanstalt, Wien, pp. 143-175.
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H/73. Contime  name of n a p p i n g  unir  a” second  line
i f  “ecessarv.
Card 1 e E.
---laFPercent of Unit”  leave  blank for all simle-
taxa” units. For *Iti-ram units enter the esrimted
percentage  of the rota, ma~piq ““ir  acupied  by the
give” tam”. 7b1he 9.m of the named t3.a may not  eq+l
100 percent. Enter  rhe infanmrio” for each tbw” v
the me seque”ce  as the t~3. are listed r”.the mappmp
unit  “me--the  first tam” 0” line Fl, the second  on
line FZ, etc.

Urder  “Interpretation Record  SumLeer”  enter rhe
unique identifier for the noil inrerpretatio”  retard  to
b e  amxiated  with the give”  t3~0”:  thar ide”tifi?r  is
0” the tap of  the cqmter-printed  i”rerpretaria”
record.  e . g . ,  m004z.

For zoil’l  classified at the family  level or higher
in the taxmwmy  or variants ( identif ied by F or Y
urder “Kind” o” card B1)  that are not cmrdinated  w i t h
o t h e r  states  ard regions,  QreQare  a separare  hiis-5.
These  recardr are to be used only far the NNW
area for which  the,’ were develcwd.
Co mt f i l l  Out a  Soils-5 fom for miSCellS”eWS
lard twes.

“tier  “SIoQe”, enfer  the slope ranges for each

used 0” f ield oheetr.  If more  than 14,  use secord  l i n e .

Card  Type  c.
This  card m cm be used to adjmt  the layer

depths  or delete  layers give”  in the i”rerprer?tio”
r e c o r d  t o  f i t  t h e  mapping  unit.  Enter a dash I” the
layer to be deleted. If “a adjusmenrr are needed.
lezve b lank .  Use  rbe first 6 calm on the first
l i n e  to make  chanq*r  in a single-ram” rapping  unit  or
the  f i r s t  taxon  in a multi-tdla  u”lt.  T h e  6 colml
to the’righr  a” the first line are for the ram”  thaT
appears  recoil  in rhe_me  o f  a  Mali-ta.xa  mit, the
third tam” on the second  line. The 1ayers  are
rubsred in sequence  frm the  top  dam as indicared i n
the i”rerpretation record.
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EVALUATION OF PHOTOGRAPHY AS RELATED TO THE SOIL SURVEY OF CLAY COUNTY, NI?lXESOTA

Three kinds of photography have been available for various parts of
Clay County. The photos include black and white pan for the entire county.
During the spring of 1974 the northern tier of townships "era photographed
for the purpose of evaluating color IR transparencies and their black and
white internegatives as a tool in speeding and improving soil survey opera-
tions. This original flight was supplied at a scale of 1:40,000. An
additional area of about 3 townships was photographed during the spring of
1975 to provide these IR photos at a scale of l:ZO,OOO.  This is the publica-
tion scale for Clay Coun.ty. The remaining areas were photographed the spring
of 1976 so color IR transparencies and black and white internegatives are
now available at some scale for the entire county.

Theinitial photography was flown in June and some difficulties ware
encountered. The spring of 1974 was initially quite dry with some early
spring tillage. This followed a wet period delayed spring field operations.
The color IR transparencies that relate to vegetative growth therefore
revealed various stages of growth on seeded fields, while other fields ware
just cultivated and others had no spring cultivation. These conditions
resulted in a masking of detail on vegetated and cultivated fields. 1r.was
therefore difficult to relate soil boundaries accurately across a given
area by photo interpretation. The differences on photographs relating to
vegetative cover ware not so great on black and white IR internegatives and
these photos showed sharp detail and contrast except where fields were recently
cultivated. Some of this detail was significant to soil boundaries as re-
lated to the survey legend. Careful field control was needed to determine
what detail represented mappable soil differences. This task was more
difficult because of the necessity to adjust interpretations from a 1:40,000
to a 1:20,000 scale. The survey party found that this factor plus the photo
detail related to cultural practice and time of flight reduced the value of
this initial photography as a tool to speed and improve soil survey operations.

The photos supplied from the photography of spring 1975 ware of excellent
quality. These were flown at a time that provided the most uniformity possible
as related to soil surface condition. In addition, these photos were supplied
at the county mapping scale and used as field sheets with no transfer or
adjustment of scale necessary. The photos supplied in this May 1975 flight
were all on valley landscapes with soil textures ranging from silty clay to
fine sand. All soil mapping on this area was accomplished "sing the black
and white IR internegatives. These photographs provided the mapping party
with excellent contrast and imagery., It should be noted that on some areas
the contrast and detail was exaggerated and not all differences related to
mappable separations. These photos did, however, show meaningful differences
in sharp enough ixaagery so that more precise soil boundaries could be drawn.
This sharp imagery and detail also resulted in accurate surveys with less
field control. In comparison, the black and white pan photos generally have
the same imagery but contrast is so variable it is more difficult to inter-
pret. Accurate Lines separating soils are therefore difficult to draw and
more field control is necessary for acceptable levels of quality. In addition
some mapping units proposed for separation, like wetter phases of Fargo soils,
are not easily visible on the landscape and have soil morphologic features
that are similar. The soil condition is however significant to use and
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management as related by numerous discussions with owners and operators.
This difference in wetness condition is visible in sharp detail on the black
and white IR internegatives and only slightly or non visible on the pan photos.
The mapping party feels very strongly that the flight provides photos that are
so much superior to mapping this landscape and that the pan photos are ob-
solete by comparison. Where a few areas in these kinds of landscapes were
mapped on pan photography they experienced considerably more difficulty in
delineating soils. This is especially true when experiences are more linited
and the soil scientist is not sensitive to very slight differences in imagery
as they may relate to meaningful soil separations.

The colored IR transparencies, supplied with this photography, basically
provided the survey with little additional as a resource to expedite soil
survey operations. On a few questionable areas they did provide slightly
different imagery that had interpretive value. They are difficult to work
with in the field however since the portable light tables are rather cumber-
some. They are also difficult to keep clean since dust adheres easily to
the transparency or its cover.

On a few ares of the 1974 - 1:40.000 scale flight the IR internegatives
were enlarged to the l:ZO,OOO scale. These enlargements also provided photos
with sharper, more meaningful imagery than pan photos. They were not as sharp
as the 1975 l:ZO,OOO scale flight however. An under exposure in the enlarge-
ment process seemed to be responsible for some of the reduction in quality.
The weight of paper used also relates to the quality of photos. Paper used
should be no lighter grade than that used for the original flight photos
developed.

The remaining area of Clay County was photographed the spring of '76.
This coverage provided stereocoverage for the upland landscapes only. The
same comments on quality and use apply to this flight when relating to lake plain
landscapes. It should be noted, however, that the quality of IR internegatives
from this flight were inferior to those of the 1975 flight. Under exposure
of these negatives resulted in reduced contrast. Some of these were returned
and reprocessed for improved quality. It should be also noted that the IR
internegatives have slightly less value in upland landscapes. This is true
because here separations are commonly made on a distinct relief pattern that
is related to soils and their position in the landscape. A sharper imagery
does however allow for more accurate placement of lines. The stereo quality
of the IR internegatives is also considerably better than that for the pan
photos supplied in Clay County.

In summary our experience with photography in the Clay County, Minnesota
soil survey leaves the following conclusions:

1. Photography should be of the same scale as the published survey.

2. Time of photography is important to the unifornity of imagery
across a given landscape.

3. The IR internegatives provide the most useful photographic product
for accelerated soil surveys we have worked with to date.
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4.

5.

6.

7.

To be most beneficial the IR photos should be supplied from a
single flight with careful attention to time of flight and
quality of reproduction.

The IR photography allows us to accur+tely  separate significant
soil conditions where pan photos give little or no indication of
where to draw lines separating these conditions.

Although IR photos aid any soil scientist in napping, they are of
particular aid to those with less experience.

It is difficult to assess the total value of this improved photo-
graphy but depending upon landscapes and complexity it would
seem"to be worth an additional expenditure of from 25 to 75 percent.
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NATIONAL TECHNICAL WORK-PLANNING CONFERENCE

OF THE COOPERATIVE SOIL SURVEY

January 30 - February 4, 1977
Orlando. Florida

CO?@7ITTEE 3. WASTE TREATMENT ON NAMED KINDS OF SOILS

Charws: Using the interim guide for rating limitations of soils
for disposal of waste (Advisory Soils-14, May 8, 1973),
previous reports of this and the Organic Soils Committee
and reports of regional committees, improve national guide-
lines for waste treatment on named kinds of soils.

1. Include limitation ratings for national application.

2. Include principles for developing soil potential ratings for
appropriate local areas. The application of these principles should be
demonstrated on examples for potential ratings for at least two and pre-
ferably four survey areas from contrasting climatic areas.

3. Include ratings for the following materials:

a. High N feedlot and dairy waste.

b. High BOD secondary treatment plant residues (sludge).

c. Low BOD secondary treatment plant effluent.

Introduction:

Information about soil suitability and limitations for waste disposition
is needed wherever human or animal populations are concentrated within
limited land areas. Land nearby for waste disposition also often becomes
increasingly less available. Problems in waste disposition become region-
ally oriented when treated land is used to produce crops. Manure utili-
zation on arid croplands is often limited by availability of irrigable
land.

Three work groups were established to review and assess important problems
related to soil uses in waste management. Highlights of the work groups
are summarized in the Committee report. Reports of the three work groups
with documentation are appended.
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General Recommendations:

Those directed specifically to Work Group I, assessing national application
of guides to soil limitations; Work Group II, animal manure; and Work
croup III, sewage sludge; are presented in respective reports.

1. Nitrogen utilization be reviewed and refined by crops so that
better estimates of loading rates can be made by named kinds of soils.

2. Allowances be made to permit greater specificity in state than
in national guidelines.

3. Heavy metal investigations of soils and plants should be strongly
supported and expanded, so that consequences and magnit~~de of changes in
soils with sludge application can be properly assessed. Selective sampling
Of Soils and use of analytical methods with sufficient sensitivity is essen-
tial.

4. Effort should be made to assess waste disposition by groups of
geographically associated soils on landscapes, so that patterns of waste
movement and their consequences on land can be more adequately understood.

5. Committee 3 should be continued.

Work Group I. Assess National Application of Guides to Soil Limitations

A canvass was made of state and regional offices to compile lists of
soil ratings for waste disposal. A summary of responses is presented:

Total states responding 43

I. States responding with brief
statements but lacking soil
rating lists 33

II. States submitting technical
guides based partly on Advisory
Soils-14 5

III. States submitting rating by
soil series 5

Attention of the Committee 3 report is focused on the list of soil
ratings received from Wisconsin, Michigan, New York and Pennsylvania.
Evaluations of soil limitations are based on the value of manure as
fertilizer in each of the states, and not as a waste product needing
disposal.

Ratings are compared for 21 common soils of Wisconsin and Michigan.
Advisory Soils-14, table 2, was used as the primary guide in Michigan;
in'hiisconsin  it was used with slight modifications.
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Fourteen soils ccmmon to Wisconsin and Michigan were given essentially
the same rating (table 1). Soil ratings for manure acceptance reflect
important characteristics associated with family groupings of soils.

Ratings for seven other common soils did not differ by more than one
class (table 2). Two sandy soils were rated mole severely in Wisconsin
than in Michigan and three fine-textured soils less severely. Range of
series characteristics probably contributes to differences noted among
the fine-textured soils. For example, the Blount and Morley soils in
Wisconsin have moderately slow permeability and are rated to have moder-
ate limitation; in Michigan, these soils have slow soil permeability and
the rating is downgraded. How rapid soil permeability has influenced
soil ratings given the Chelsea and Rubicon soils in the two states are
described in detail in the Work Group I report (attached). The use of
6 inches of available water capacity in Wisconsin rather than 7.8 inches
in Michigan probably contributes to different ratings given the Emmet
and Fox soils.

In New York and Pennsylvania ratings are based on capability of plants
to utilize the N in the manure. The best soils receive a maximum manure
loading rate of 30 T/A/yr and lower rates are set as soil limitations
increase. The application of this approach is illustrated by comparing
ratings for two broad soil groups common to the two states.

In New York, soils with fragipan and skeletal soils (table 3) receive
a higher rating (class 1 = 30 T/A/yr) than do similar soils in Penn-
sylvania (class 2 = 24 T/A/yr). Similarly, soils with moderately good
drainage in New York (table 4) are rated higher (class 1) than are
similar soils in Pennsylvania (class 2). Criteria for recognizing
soil classes within each state appear to be applied uniformly.

Poorly drained and very poorly drained soils in Wisconsin, Michigan,
New York and Pennsylvania have uniformly received the lowest rating
for accepting animal manure. Similar soils in the Pacific Northwest
are considered the best soils for manure disposal.

Recommendation:

1. Comparisons of ratings assigned common soil in adjoining
states indicate that soil guidelines are useful and can be applied
consistently within states in the humid region. A similar assessment
of selected soils of arid regions is needed.

Work Group II. Animal Manure

In arid regions (moisture deficit and moisture tension regimes), feed-
lots tend to be centered around production areas of feed and forage
crops. Irrigation is an essential component of crop production. Dis-
position of feedlot waste on irrigated land in places has resulted in
high N03-N levels in ground water. Presence of substratum N03-N of
geologic origin accentuates hazards from excess NOs-N in water. Leach-
ing salts from manure with irrigation is essential to seedling estab-
lishment and minimization of salt damage of soils.
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In humid regions (moisture sufficient regime), animal manure has his-
torically been viewed and utilized as plant nutrient sources, and
revision of loading rates has been made to mj.nimize  environmental
pollution, principally streams.

Recommendations:

1. Cation exchange capacity and soil texture be added as addi-
tional criteria to rate soils.

Work Group III. Assess guidelines for land application of sewage slildge
(ref. Advisory Evt.-11,  dated April 30, 1976)

The attention of this work group was directed to assess concentrations
of Cd, Zn, and Zn/Cd ratio in plants grown on sludge-treated soils under
field conditions. Data from Minnesota, Wisconsin, Illinois, Maryland,
and Alabama were available for this purpose. Attention was directed
primarily to results from these five states because data were available
on a common plant - corn.

Cadmium loading rates (kg/ha) were calculated from Cd concentrations in
sludge and sludge application rates to provide a common base between
studies. Cadmium concentration varied with sludge source and rates of
sludge applied by the different investigators.

The Zn data in sludge-treated soils were reduced to a common Zn loading
rate (kg/ha) in a similar manner.

Analytical methods and their application to evaluating heavy metal data
of soils and sewage sludge were assessed.

Principal findings:

1. Cadmium concentration in corn tended to increase with Cd load-
ing rate. The Cd concentration ranged from about 0.2 ppm to more than
22 ppm. Corn grown on soils with the highest rate of sludge applied had
the most Cd. Effects of soil differences were most evident between Cd
loading rates of 1 to 10 kg/ha.

2. Zinc concentration in corn also increased with Zn loading
rates. The Zn concentration ranged from about 70 ppm to nearly 400 ppm.
Soil differences were reflected in plant Zn concentrations at comparable
Zn loading rates.

3. Zinc/Cd ratios tended to be lower in corn grown in Maryland
and Alabama than in corn grown in Minnesota and Wisconsin. Higher con-
centrations of Cd in corn grown on Ultisols than in Argiboralls of
Wisconsin appeared to influence how Zn/Cd ratios changed.
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4. General observations indicate that soil systems tend to be
overloaded with high sludge applications so that the specific role of
CEC becomes masked out. Critical Cd levels have not been defined but
corn will have more than 5 ppn of Cd if Cd loading rates exceed 10 kg/ha.

Presence of calcareous subsoils and substratum appeared to be as effec-
tive as increasing CEC to minimize Cd movement from sludge-treated Soils
through a food and feed chain.

5. Total analysis (carbonate fusion or HF treatment), acid eXtraC-
tion (0.1 g HCl) and chelates have been used to assess heavy metal concen-
trations in sludges and sludge-treated soils. No one analytical approach
has been found to meet all needs for making assessments of sludge loading
rates on soils and their impact on environmental quality and quality of
foods and feeds (appendix - G. Holmgren).

Recommendations:

1. The work group recommends that soil pH and presence of calcar-
eous horizons be considered as additional criteria for use when soils
are rated for sludge disposal. High soil pH and carbonates while inter-
related, probably will decrease levels of Cd in plants grown on sludge-
treated soils.

Lime application rates to enhance plant growth may not coincide exactly
with rates that would decrease plant cadmium concentrations. Presence
of naturally occurring carbonate horizons should be beneficial, especially
where trenching techniques are employed.

2. Conclusions based on short-term studies should be confirmed from
a few long-term studies to assess the role of mineralization with time.

The role of CEC of soils probably will increase as sludge undergoes
mineralization with time.

Joe Kubota, Chairman
0. F. Bailey
C. R. Berdanier
B. L. Carlile
C. E. Fogg
R. F. Harner
D. E. 'Hill
G. S. Holmgren
A. J. Klingelhoets
G. J. Latshaw
L. J. Lund
M. L. Markeley
I?. B. Parsons
J. E. Witty
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Table 1. Soil groups of Wisconsin and Michigan given common ratings

for accepting animal manure

Rating Soil Family Series

Slight

Moderate

LoamY

Sandy

Loamy

SeVere Sandy

Loamy

Peats

Mucks

fl, m, m

s, m, m

s/l, In, f

col, in, m

fl, m, m

m, m

s, m, f

s, m, m

Cd, m, m

fl, m, m

euic, m

s or s skel,
m, m

m, el2ic

Typic Hapludalfs

Psamentic Hapludalfs

Alfic Haplorthods

Aquollic Hapludalfs

Aquollic Xapludalfs

Typic Udipsamments

Entic Haplaquods

Typic Haplaquolls

Typic Haplaquolls

Typic Argiaquolls

Typic Medisaprists

Terric Medisaprists

Limnic Medisaprists

Miami

Spinks

Menominee

Wisepi

Kibbee

Oakville,
Plainfield

Augres

Granby

Gilford

Brookston

Houghton

Adrian
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Table 2. Soil groups of Wisconsin and Michigan differing by one class

in soil rating for accepting comparable manure application

Soil family Series
Rating*

WI MI

Sandy m, m Alfic Udipsamments Chelsea Se M

s, m, f Entic Haplorthods Rubicon Se M

Loamy col, m, f Alfic Haplorthods Emmet S M

fl over s skel Ty-pic Hapludalfs Fox S M

m, m

Fine f, illitic, m Typic Hapludalfs Blount M Se

Aeric Ochraqualfs Del Ray M Se

Typic Hapludalfs Morley M Se

*S - slight; M - moderate; Se - severe.
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Table 3. Soil ratings for manure application as reflected

by fragipan and skeletal soils

Soil family
Number of Rating

series NY PA

col,  m, m Typic Fragiochrepts 6 1* 2+

col, m, f Typic Fragiorthods 1 1 2

co s i , m, m Typic Fragiochrepts 2 1 2

1 skel, m, m Typic Dystrochrepts 3 1 2

Glossoboric  Hapludalfs 1 1 2

1 skel, m, m Dystric Eutrochrepts 1 1 2

~011s or s skel, m, m Fluventic Dystrochrepts 1 1 2

*Application rate of 30 T/A/yr - New York.

'Application rate of 24 T/A/yr - Pennsylvania.
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Table 4. Soil ratings for manure application as reflected by

soil family characteristics: New York and Pennsylvania

Number of Rating
Soil family

series NY PA

col, m, f Aquic Fragiorthods 1 1* 2L

cd, m, m Aqueptic Fragiudalfs 1 1 2

Fluvaquentic Dystrochrepts 2 1 2

Fluvaquentic Eutrochrepts 2 1 2

cosi, m, m Aquic Dystrochrepts 1 1 2

fl, In, m Aquic Fragiudalfs 3 1 2

Aqueptic Fragiudalfs 1 1 2

c, In, m Aquic Hapludults 1 1 2

fl,s or s skel, m, m Glossaquic Hapludslfs 1 1 2

*Application rate of 30 T/A/yr - New York.

iApplication rate of 24 T/A/yr - Pennsylvania.
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0 Report of Committee 3 - Work Group I

This report consists of two parts. Part I summarizes the responses re-
ceived from state soil scientists and committee members concerning guide-
lines used in the various states to determine the limitations of soils
for land application of wastes and the ratings given to individual soil
series. Part II is the body of a memo from Mr. Fogg concerning"principles
for developing soil potential ratings for local areas."

Part I - Responses were received from 43 states and are divided into three
groups based on the amount of information the individual state was able
to provide. The following is a discussion of each of the three groups and,
especially for Group 3, comparisons are made of ratings for common soil
series between states with an attempt to highlight the source of variance
when the same soil series is rated different by two states.

Group 1. Thirty-three state responses are in this group. The responses,
for the most part, consisted of a few brief statements. Twenty-one states
indicated that they had not rated any of their soil series for land appli-
cation of wastes. A few of.these states, however, indicated they had
evaluated the soils at a few sites on an individual request basis but ap-
parently did not use any published guidelines. The remaining twelve states
of this group have either rated some or all of their series either using
the guidelines in Advisory SOILS-14 or guidelines developed by a state agency.
Neither the state guidelines nor lists of series rated and their ratings was
included with the response, however. Nearly all of the states that have not
rated their soils felt there would be a need to do so in the near future.
or at least rate the soils near the more densely populated areas:

Group 2. Five states (California, Hawaii, Minnesota. South Dakota, and
Washington) are in this group and consists of those states that have developed
state guidelines and included an information copy with their response or in-
cluded their list of soil ratings. These are discussed by state:

California has developed a Technical Note (TN-EVT-7, dated 2/74), concerning
"Application of Animal Manures to Land." The portion of the Technical Note
dealing with soil limitations was taken from Advisory SOILS-14, dated May 8,
1973. Tables 1 and 2 from this Advisory are included in the Technical Note,
hence the criteria used for rating the soil limitations are the unmodified
national guidelines. To provide a quantitative basis for applying soil
limitation Tables 1 and 2 to their livestock.waste management problems,
maximum soil loading rates were suggested depending on the degree of soil
limitqtion. A copy of this table (Table 3) follows.
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TABLE 3

Degree of soil limitation to
nontoxic biodegradable waste
application:

Slight

Annual per acre manure application
will not exceed the manure pro-
duced per annum by:
6.000 pounds of cattle, sheep,

horses
4,500 pounds of swine

Moderate

3,000 pounds of poultry
4,000 pounds of cattle, sheep,

horses
3,000 pounds of swine
2,000 pounds of poultrv
2,000 pounds of cattle, sheep,

Severe horses
1,500 pounds of swine
1,000 pounds of poultry

Even though the Technical Note is more than two years old it was not known
whether anyone had rated the soils in California for disposal of wastes
using the published criteria. It was believed, however, the soils in
California should be rated.

Hawaii rated all the soils on the island of Oahu using Advisory SOILS-14.
It appears that the groupings obtained was satisfactory except many of l
the soils were rated as having moderate limitations because they have AWC
of less than 7.8 inches. It was felt this was too harsh on the soils and a
better break between slight and moderate limitation concerning AWC would
be 6 inches.

Minnesota prepared a Technical Note concerning "Agricultural Waste Manage-
ment." The Technical Note was used in the state as a trial. This note is
now being revised and is in draft form dated May 7, 1976 as Agronomy No. 16
(Rev. 1). The information contained in Advisory SOILS-14 dated May 8, 1973
was the basis for the Technical Note. Tables 1 and 2 of the Advisory were
combined into one table basically unchanged except soil slope was added as
a criteria with 0 to 2 percent slopes having slight limitation, 2 to 6 per-
cent slopes having moderate limitation and over 6 percent slopes having
severe limitation. The soils of Minnesota have not yet been rated, however.

South Dakota has prepared a Technical Note (ENVIRONMENT NO. 5 dated g/3/74)
concerning "Guide for Land Application of Animal Wastes." Each of the soil
series used in South Dakota are rated for optimal manure application rates
based on crop yield on that soil and nitrogen requirements for the crop.
As such all the soils are treated equal concerning their limitations for
disposal of waste in this guide.
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Washington is using "Guidelines for Manure Application in the Pacific
Northwest" (EM 4009, Feb. 1976, Washington State University, Pullman,
Washington). These guides provide instructions for calculating manure
application rates based on nitrogen content of the manure and nitrogen
requirements of the crop. The only soil property considered is soil
drainage which is used as an aid in estimating a "denitrification coefficient."
That is, as the degree of wetness increases the possibility for denitrifi-
cation is estimated to increase, i.e., higher application rates are made on
very poorly drained soils as compared to well drained soils. The ratio in
this case is about 1.7:1. This guide also treats all soils as equal con-
cerning their limitation for disposal of waste except it does list "some
basic requirements of field application." Some of the statements in this
list that involve soil properties are: "There must be no deleterious effects
on soil properties.
of surface waters.

Runoff must be controlled so that there is no pollution
Water percolating through the soil profile must not carry

excessive nitrate-nitrogen concentrations into ground water aquifiers."

Group.3. Five states (Maine, Michigan, New York, Pennsylvania, and Wisconsin)
are in this group. It consists of states that have rated their soil serles
with many of the soil series being common to two or more states, hence
comparisons can be made directly between these states. Three sets of
comparisons will be made; first, ratings given to soil series that are common
between Michigan and Wisconsin ; second, ratings given to soil series that
are comon between New York and Pennsylvania; and third, ratings given to
soil series that are common between Maine and New York. An attemp will be
made to highlight sources of variances when the same soil is rated differently
by the two states.

In the following comparison between Michigan and Wisconsin several sets of
ratings are listed. In the first column of ratings is that given by !qisconsin
based on a slightly modified version of Table 2 in Advisory SOILS-14. The
second column is Michigan's ratings for soils based on Table 2 of Advisory
SOILS-14. The third and fourth columns are Michigan's ratings for soils
based on Table 1 of Advisory SOILS-14 with Column 3 for temporary installations
and column 4 for permanent installations. Columns 5 and 6 represent "Hydro-
logic Limitations" taken from Research Report 195, Soil Limitations for Dis-
posal of Municipal Waste Waters, Michigan State University Agricultural Experi-
ment Station in cooperation with Michigan Water Resources Commission.
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SOIL SERIEq WiScOPSin’S
Limitation

Mrian
Au Gres
e1ount
ihrmkston
chelsea
Del Ray
Edwards
ITiTmet
Fox
Gilford
Granby
Houghton
Kikbie
pe
INkmu
A%rley
Cakvil.le
Wley
Plainfield
R&icon
S@inks
p!asepi

Patings

*Se-D,P
Se-D,P
M-D,P
Se-D,F
Se-P
X-D,P
Se-D,F
S
S
S-D,F
Se-F,P
Se-D,F
N-D
N-P
S
M-P
Se-P
S
Se-P
Se-P
M-P
M-P

*xichigan ’ s
Limitation
&kings for
Solid Wastes
(Mv. SOILS-1  Q

Se-D
Se-AW,D
Se-D,P
Se-D,P
?+D,P,AW
Se-P
se-0
M-AW
M-W
Se-D
Se-D
Se-D
M-D
Y-P
S
Se-?
Se-P
S
Se-D
M-P ,.w
bl-P,Aw
M-D,PJJ

:Yichigans  Linitation
Ratixgs for Liquid
Wastes (Pti.SOILS-141

Tanp.Ins2.d
Se-D
Se-7W.D
Se-P,D
Se-D,P
N-D,P,AW
Se-P
Se-D
IM-Aw
M-AN
Se-D
Se-D
Se-D
N-D
M-P
S
Se-?
Se-P
S
Se-D
Y-.Ui,P
IY-‘w,P
M-A!J,D

. . Perm.Insti
Se-D
Se-AW,D
Se-P,D
Se-D,P
>l-D,P,AW
Se-P
Se-D
S
S
Se-D
Se-D
Se-D
M-D
‘Y-P
S
Se-?
Se-?
Se-P
Se-D
M-P
N-P
iY-D

Micldgan’s Hydrolcgic
Liw~tation  Patisgs
fran Research Report
195

Sprinklet
VSe-D
Se-D
VSe-D,P
VSe-D,P
5:
VSe-D,?
Vse-D
,Y-P
2.1-P
VSe-D
We-D
VSe-D
Se-D,P
N-P
Se-?
vse-P
S
Se-P
S
S
S
Se

l l%e abbreviations for degree andkind of limitations are as follows:

S = Slight Aw =Availsblewatez
M = Wderate D =&ainage
Se =Severe F =Flccdirq

VSe = Very severe P = Pwmeability

SUKfdCl?
VSe-D
Se-D
We-D,P
VSe-D,P
S
We-D,P
VSe-D
M-P
M-P
We-D
'Se-D

: Se-P
; vse-P

/ s
Se-P

: s
S
S
Se-D
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0 Report of Ccmr&tee 3 -I&ckGroup I

when aIqx.ring the first four rating mlunns tbeoveralldifferences  are
soall. Blountand~rxley soils areratedas hatignoderate Limitations
inwismnsin and severe limitations inMichigan. The reason for this dif-
ference is that these tin series are defined as havingmderately  slew
ti slow permeability. The guides defines soils with mderately slew
~i~~~ox$ngmzd~atelimitations  and slcwps~+~&ilityas having

. PFparentry  the Blount and Nxely soils, as they -
inWismnsin,aremnsideredtohavemstlylroderately  slowpenneability
whereas theyarerated inMich.iganonthebasis  of having slowpermeability.
In Wismnsin's guide soils with rapid wility are considered to have
severe limitations whereas Mvisory SOILS-14 (used um-cdified  by Michigan)
includes soilswithrapidpermeabilityas  havingmcderatelim.itations.  This
differenceresults in the aboverating differences for Chelseaaxd  R&icon
soils. Wisconsin's guide also sets the limits between slight and rcderate
limitations for availablewater cqacityatsix inches rather than 7.8 inchss
used intichigantichresults  Fntheratizgdiffsxences for EmretandFox
soils. The 0fficialCelRay  series description states that  these soils have
slow pzxaM.ity. Wisconsin's guid.e rates soils with slow psrnxability  as
having severe limitations; therefore, themzderatelimitation listed for Eel
PayproDablyshouldhavebeen severe.

When aqaring the ftistfourrat.&g  mlmwith thelast&u the principal
difference is the result of how permeability  is assessed concerning  its role.
In the SC3 ratings, pxnx2abilityi.s  assessed on the basis of its possible af-
fectsonsoilaerationandresidence  tieof solublewaste opponents;  thflefore,
soils that have eitherhighor lcwpermeabilityrates  are penalized. P.eseKch
Pqxxrt 195 assesses pxxeability on the basis of its possible affects on soil
aeratinonly; therefore, thehigher the penreabilityrate the higher smre
it is given. A canparison of the ratings for Chelsea, Elntuzt, Fox, hIi&., Cakville,
Cckley, Plainfield, Rubimn,ard Spinks soils denanstrates  this. Cnelsea,
Oakvllle, Plsinfield, Eubimn, and Spinks soils all have rapid or very rapid
perreability and havenrderate or severe limitations based on the SCS guides
ti slight limitations bssedoncriteriaused inResearchRep3rt195.

Maine, New York, 4 Pennsylvania's ratings are in ~~LTVS of application rates
of-ure a& x&directly interms of soillimitxtions. In the following
aqerisons,however,  it is ass~~~&thatapplicationrateis  inversely mr-
related to soil limitation, i.e., the lower t!!~a@ication rate the greater
is the soil Unit&ion. &nsidering only the level sxd nqrly level soil
phases, Maine  used five application rates whtxeas NZQ~ York and Pennsylvania
used only four. BecauseMaine  considered a zero applicationrate and New
York and Pennsylvania did not, to make canparison easier, Maine's application
rates are reduced to four by grouping the lowest two rates. The rates of ap-
plication can th~12 be axpared as follows:
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Limitation
No. mine New York Pennsylvania

1 50 30 30

2 30 20 24

3 20 15 18

4 10 & 0 10 12

A "Ihnitation  Nurhr" (1 through 4) is assigned to
each of the four application rates as shown above
to sirrplifythe follmirg canparisons.

cTalPARIsoN BlLmEENMAINEANQNEwYORK

Soil Series Maine New York
Ld.mitationNo. Limitation No.

ADAMS 43 1
ALIAGASH 1

AUGRES

:

BANGOR 1 :
BEWPADE
BERKSHIRE ; :
BIDDEFORD 4 3

4 2
CANimxIGuA
CHMUTON ! :
COLTON
CEWFZ : :
DEEWIEID 4 1
DIXKW 2 1
DUANE : 1

1
FREDON 4 3

Gl.CC.wsTER 3HADLEY 1 :
1 1

HIMXLEX : 3'
HOLLIS 4 2
LEIcEspER 4 3
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CCMPWSON  BE~I%EN IM?OXE AN3 NEW  YOPX - Cmtinued

Soil Series Maine New York
LiinitationNo. Limitation No.

MONARDA
NIai0LVIT.z
NINIGRET
ONDX"A
PAXXN
PERU
PimmK
POTSDAM
FxiNHw
RED HCOK
REGEBJRY
FclmEY
SAC0

SAWCK
ScANrIC
SCARWRO
SLJDF!JJRY
SuFxOK
SUITON
SWNIQN

WmlBEx
hWATEZY

WINDSOR
WINCOSKI
'WYJDBRIEE

4
4
4
1
3
4
4
4
3
1
2
4
1
4
4
4
4
4
1
4
4
4
4

:

:
2
4

:
2
2

3

.

;

178



Report of Cam&tee 3 - Work Group I

Maine did not publish the soil criteria used in rating their soils,
however, the following is New York's criteria:

SUGGESIEDMAX~IPA!TBS  OE'APPLICATIONF'OF7E?FSHDAIRYMANURE

Tcnsperacreperyear

Drainage class Depth to Bedrock 20"-40"+ 0"_20"

Excessively drained

Well drained and mderately
well drained

%mswhatpccrlydrained,
pcorlyd.rained,andvety
lxcrly drained

15 10

30 20

15 10

In reviewing scm of the series ccmmntobth states it appears that Maine
did not group drainage classes the same as New York, for exmple, canpare
the Well drained Charltcn and Paxton soils with the tierately ~~11
drained Sutton and Rxxlbridge soils. Shallow depth tc bedrock is rated dif-
ferentlv between the two states: comoare the "Limitation MO." for the shallow
Canaan and Bollis soils. It appears also that&&e considered soil
permeability or available water capacity and flmding as criteria which
muld result in different groupings as compared to New York's.

CCMPARISON BEmBmmYoFKmPENNsYI~

Soil Series New York Pennsylvania
Limitation No. Limitation No.

ALBPIGBTS 1mm 3 :
ALLIS 3 4
ALIGN 1 '2
WH 3 4
Al&WI 2 3
ATKINS 1 4

2
BASBER 1' 2
BATB 2
BENSON 2 3
BIRDSALL 3 4
BRAcmILm 1 3
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cXXF%RISON  BEIWEEN N5WYORKAND  PEVNSYLVANIA- continued

Soil Series New York Pennsylvania
Limitation No. Limitation No.

CARLTSLE
CAVODE

CHIPpm
CLYMER
oom
DATXON
DEICALB
EmE?fvILLE
ERIE
EFNEST
GILPIN
HALSEX
HAVEN

Km- 1
PHELPS 1
PHD 1
PIAINsFIEm 3
FUXDHCOK
SC10 :
SLaAN 3

TICGA :
1
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CMPARISON BEXWEEN NEWYORKAND PENNSYLVANIA- continued

Soil Series New York Pennsylvania
Limitation No. Limitation No.

UNADILLA 1 1
VAIJXS 1 1

3 3
VOLUSJA 3
K4LLIt?STCN

:
3

WMXERS 3 4
WAYL4ND

1
4

WFLTSBORC 2
1

WILLI?MSoN 1 :
WORTH
WURTSBORC

The criteria used for grouping New York's soils Was given above. The
follawing is the criteria Pennsylvania used, however, when Pennsylvania
developed the four application rates, they ccmbined soil groups 2 ti 3
and soul groups 4 and 5.

-GUIDE

DESCRIPTIONCF SOILGR~SFoRMANUREAPPLIcATION

Soil Group
Number Description

1. Well-drained soils. Deep or very deep. Can hold large anounts of
Water without excessive runoff or drainage through the subsoil.
Pdapted to nest crops. High crop yields.

2. Moderately Well-drained soils. Deep or very deep. Rave soil layers
that restrict downward wement of Water. Mapted crops yield ~11.

3. Well-drained soils. Variable. Usenayhelimitedbecauseofrcderate
depth, excessive wexent of Water through the subsoil or soil layers
restricting water-t. MaPtea crops With good aenagmt vield well.

4. sanewhat  poorly drained soils. Hard pans of soil layers restrict Water
movmt through the subsoil. Mapted to mt-tolerant crops. Gccd
managenent is required for satisfactory crop yields.
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5. Shall~w,wlldrained  soil.s. Pest adapted to shallow-rooted,
drought-tolerant crops. Crop yields are usually lm.

6. Pccrly and vex-1 poorly drained soils. Usually not suited for
cultivated crops without artificial drainage. May b& difficult
or notpracticalto drain, Crop  yields arencderate to low.

Technical Guide Section III-S Pennsylvania- Revised
wasteManagemant  systeal February 1976

Xxm amparing New York's criteria with Pennsylvania's, one can see that
each state did not consider the sarre drainage contributed the sam degree
oflir&ation. For example, New York did not corsider the rmlerately well
drained class to be a limitation tiersas Pennsylvania downrated mcderately
wall drained soils. Also, soil depth classes are handled differently, for
example, the well drained moderately  deep Gilpin soils received a "Limitation
No." oflin New York and 2 in Pennsylvania and the shallowPenson soils
received a "Limitation No." of2inNewYorkand3inPennsylvania.  &cause
New Yorkdid not consider restrictive layers as a limitation and Pennsylvania
did, resulted in Pennsylvania dcxngradirq all soils with restrictive layers.

Haine, Michigan, Uew York, Pennsylvania, and Wisconsin considered soil slope
as a possible limitation as it influenced runoff and erosion. Maine's guide-
lines rated soils with slopes beWeen 0 and 25 percent&s sums but indicated
thatmanure should rot be appliedon soilswith slopes greater than 25 percent.
Michigan (in Research Report195) used slope breaks of 0 to 2 percent, ard
6 to 12 percent. Thedegree oflimitationthattheyconsideredeach  slope
class exhibited depended on the soil (infiltration rate) but most of the
soils with slopes greater than 6 percent were considered unsuited (at least
for application of liquid wastes). Ned York considered TV slope classes, 0 to 8
percent ad 8to 15 percent,with soils having slopes greaterthan percent
notrated. Pennsylvania considered three slope classes, 0 to 8 percent, 8 to
15 percent, and 15 to 25 percent. Because New York's ard Pennsylvania's
guides concerned application rates, the rates were decreased as gradient in-
creased. Wisconsin also considered three slope classes with slopes 0 to 6
percent presenting slight limitations, slopes 6 to12 @rcentpresenting
Ircderate limitations ard Slopes greati  than 12 p?ESIIt p?XSmting Severe
limitation.

Part II. The following is a discussion on "principles for developing soil
potential ratings for local areas" prepared by Mr. C. E. Fcgg:
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"Advisory SOILS - 14, May 8, 1973, is a useful guide for planning waste
management systems incormrating  lard utilization (or disposal). Its
section Wajor Interacti&s Be- Waste Materials aml Soils" as wall as
tables 1 and 2 are excellent national guides. Tables 3, 4, 5 and 7 also
present reasonable broad guidelines but could be refined locally to
represent local conditions.

"Advisory EVF11, April 30, 1976, (incorrectly distributed as Advisory
EVT-30 to - recipients) is a first attempt to relate soil CEC to its
potential for safely accepting Zn, Gu, Ni, Cd, and Pb. To be of use at
the field level the CE of local soils must be knmm. Further refinement
at the local level could relate named soils to potential quantities of phosphorus
and the various heavy metals they can safely assimilate without adversely
affecting crops or being a threat in the food chain.

"Application of waste to land is site specific. A well pi&n4 system is the
result of inputs fran many disciplines including soil scientists. It mist
be based on quantitative data about wastes, soils, plants, and climate. Even
data fran local guides needs to bz verified or refined as it relates to a
specific site.

"Soil potential ratings for local areas should be the result of input from all
involved disciplines. They should contain as much quantitative data as pas-
sible to enhance their usefulness to system planners and minimize the amount
of site specific investigations required.. Ur&rnocircm&ances  can they

' be a substitute for interdisciplinary planning and design of alternative
ccnrplete  lamd application systems including rates, tties, and total volumes 0

of wastes to be applied at specific sites.

"As a first step it would bs desirable to have the CEC of naned soils developed
for local areas."

Committee 3 - Work Group I

0. F. Bailey
C. E. Fogg
R. F. Harner
A. J. Klingelhoets
G. J. Latshaw
M. L. Markley
J. E. Witty, Chairman
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Soil  SurJey  commi t tee  3
Animal Wapte (Work Group II)

Introduction

Animal wastes are substances which have high chemical oxygen demand and
accumulate during animal raising, holding, or finishing operations.
These commonly include excrement, dead animals, and other substances
such as feathers or hair. >lajor problems related to animal waste
include potential food contamination, surface and ground water alteration,
and odor. The impact of these problems increases with human population
density. Waste production can be divided into climatic regions as
follows:

1. Moisture sufficient regions (those areas where percolation of soils
or unsheltered piles occurs during prolonged periods of most years).

a. Dairy, poultry, and swine operations are common in this
region.

2. Moisture tension regines (those areas where
tion are about balanced during most years).

a. Feedlots for beef cattle finishing

3. Moisture deficit regions (those areas where
moisture factor during most years).

a. Peedlots for beef and dairy cattle
cossson in this region.

b. Grazing with low animal density is

percola:icc and evapcra-

are common in this region.

evaporation is the dominant

and poultry operations are

common in this region.

Waste handling systems commonly utilize soil loading as a final step.
Liquid or solid waste can be applied to soil for nutrient utilization
by crops (11). Waste handling systems may utilize lagoons prior to
spreading on soil. Systems for handling non-spreadable material such as
dead animals include landfill, incineration, and rendering.

Potential problems related to loading soil vith animal waste include:

1. Microbial utilization of all available nitrogen if C:N is too small (14)

2. Biological activity varies regionally with both temperature and
moisture (14).

3. Nutrient balance and excess nutrient leaching. Nitrification, the
conversion of nitrogen from reduced fones to nitrate, requires
adequate phosphorus (a), an aerobic environment (5.and 14), and
temperature greater than 5" C. (14). Nitrogen will move with perco-
lating water if it is in the nitrate form (1, 3, 14 and l55). Nitrate
moves through soils In moisture tension and moisture deficit regions
primarily with irrigation water (1, 3, 7, and 14). In some places
nitrate has accumulated below the root zones of native vegetation
and becomes a hazard to ground water quality when irrigation water or
waste in liquid form is applied to the soil (2 and 14). Water from
tile drains, however, commonly has nitrate in higher concentration
than that in the base flow (13). Nitrate which percolates below the
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Soil Survey Committee 3

root zone wi l l  probably  pers is t  unless  deni tr i f i cat ion  occurs  (1, 2 and
14); denitrification occurs in anaerobic zones and is enhanced by 0

addition of  energy sources such as glucose (12).  An alternate anaerobic
pathway for nitrate loss is reduction to ammonia (12). Fine-textured
soils will deaitrify more efficiently than coarse-textured ones (3 and 6).
Roots of plants are the primary absorbers of mobile nutrients: many
studies have shown that nutrient application within the regioQa1
recommendations for the crop allow roots to absorb nearly all the mobile
plant nutrients (4,  6,  and 10). In a few places nitrate has been ab- ,
sorbed by plants in sufficient concentrations that grazing animals have
adverse metabolic reactions (14). Vegetation from recently abandoned
feedlots  or from grasslands which have received excess applications of
manure  should be analyzed prior to grazing.-

4. Animal waste that has not been leeched commonly contains sluble salt
(14) . When applied to soil in the moisture tension or moisture deficit
regions, salts can accu;oulate in sufficient quantity to decrease crop
y i e l d  (15). In soils where soluble salts have accumulated, percolating
water will  carry these in solution (1). Soluble salt  is  also present in
ground water of moisture sufficient regions; however, the concentration
is commonly lo” (4 and 5). When little water is percolating through
so i l s  o f  moisture  suf f i c ient  reg ions , the groundwater salt concentration
measurements of  tile effluent can give values five or more times greater
than those found in the non-tile flow (13).

Recommendations of W&k Group II:

Any future national guide designed to rate soil  suitability or limita-
tions for assimilating applied animal waste should direct the individual
states to design a similar guide. The individual state guides can be
more  l imited  in scope of  soils and therefore offer more specific  criteria.

A category for rating cation exchange capacity should be added to the
present guide (11). This would provide a means for rating nutrient
detention time prior to plant uptake.

A category for rating soil texture should be added to the present guide (11).
This would provide a means for rating trafficability where needed.

Xaximum  1oadir.g rate should be a functios  of nitrogen content and C:N as
in the present guide (11). The maximum  rate should be changed from
1% times the nitrogen required for the ctop to a rate determined by
some formula with variables for the nitrogen release factors.  An
example used by D. L. Reddell  (9) follows:

Manure Application Rates

The amount of ~can~~re  which should be added can be calculated from
fo l lowing  foLTUlas:

SIHN -
+ ClfE (l-L)-
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SWX = SoiL-In;szo:lce.? :::>,A=?  :;i<rc$e?., l'>s. :::2:re,
FG!l - Fer;il;~e:‘&,i~& !:i:r:2,sr., 1:s. >;,=cre,
A - Availability coefficient of closure,  nitrogen, a fracticn of

t’ne soil-iz;or3orzcad  :orai r.iirs;*.:.  trz_x<2rred to c::e
inorgaaic fo-;-_;

II - Deolfrificatisa  coefficient, a fraction of the available
inorganic r.itrogen,

L - Leaching coefficient, a fraction of the available inorganic
nitroge? stored Ln the soil.

To calculate the quanitg of solid manure applied on a dry-weight basis:

SIM = FCX
20 C A(l-3) (1-L)

SIX - Soil 1nccrpcra:ed xailure, tc?.s,?.cre oc dry bisis,
C 0 Concentration  of nitrogen in waste, percent on

dry basis.

To calculate the quantity of solid manure applfed on a wet weight basis:

SLW - PC3
(1-e) 20CA(l-D) (1-L)

SIN - Soil Incorporated ?!nure, tons/acre on wet
weight basis,

e - Zloisture content of sanure on wet basis.

To calculate the quantity of a Uqufd waste applied:

SILX - 100 Fcx
8.33 (TS) CA(l-D) (1-L)

S1I.H = Soil Incorporated Liquid Xmure, gal/acre,
TS = Total Solids in liquid waste, fraction of

total weight.

Manure Nitrogen Availabili:y Coefficients for the Firs: 29 A?plicicioa
Years in Warm ClFmates ;Ihen a Constant Pace of Manure is Applied Sach

Year. ._

Nitrogen
in' Availability Coefficient for

Manure the year of application
(X dry basis)

1 2 3 4 5 10 i5 20

1 0.20 0.28 0.32 0.35' 0.38 0.52 0.63 0.71
1.5 0.35 0.45 0.50 0.53 0.55 0.65 0.73 0.79
2.5 0.40 0.55 0.58 0.60 0.63 0.73 0.80 0.85
3.5 0.75 0.79 0.81 0.82 0.53 0.37 0.90 0.92

Poultry ?!aure 0.90 0.91 0.91 0.92 0.92 0.94 c1.35 0.96
Anaerobic Lzsoon

Treated
Fresh Dafr~
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Denitrification Coefficients.

Degree of Soil Drainage Denitrification
Coefficient

Excessive or somewhat excessive 0
swell 0.10
Moderately well 0.20
Somewhat poorly 0.30

Leaching Coefficients.

Climate Precipitation Precipitation Precipitation
only 6 Sprinkler Irrigation 6 Furrow Irrigation

Dry 0.05 0.10 -0.25
wet 0.15 0.20 0.30
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COMMITTEE 3 -- WASTE DISPOSAL ON NAMED KINDS OF SOILS

Work Group III. Sewage Sludge

This work group focused its attention on Cd and its relation to Zn
and Zn/Cd ratio because of their importance in assessment of sludge appli-
cation on agricultural lands. Cadmium is an element that accumulates in
the body of man and animals and is more likely to enter in the food and
feed chain than an element like Pb. Lead is largely fixed in soils and
is not readily available to plants grown on sludge-treated soils. Zinc
is important because it has a detoxifying effect on body Cd, as does Se.
While critical levels of Cd remain to be defined, use has been made of
Cd levels in plants and Zn/Cd ratios to assess the biological movement
from sludge-treated soils to plants grown on the soils.

General guidelines for maximum loading Cd rates are defined in Adv.
Evt.-11, April 1.976. The effect of sludge-loading rates on different
kinds of soils was assessed using plants as a bioassay tool of Cd activity.

Application of Adv. Evt.-11 is field-oriented and publications of
field studies were used as primary sources of information. A summary of
the publications used, soils and other pertinent information is presented
in Table 1. All were from journal articles, except the Wisconsin study.
This report (Kelling, Keeney, Walsh and Ryan) has been submitted for
publication. Except for Colorado, the reports are from the eastern U.S.

Pertinent data have been selected from these reports. Data for corn
were used because this plant provided observations over a wide range of
soils. Data for field corn and sweet corn have been combined. Cadmium
and Zn loading rates were calculated from concentrations in sludge and
application rates to provide a common basis to assess the role of sludge
application, soils and their interaction.

Cadmium: A general increase in Cd concentration with Cd loading
rates is evident in leaves of corn grown on sludge-treated soils (Fig. 1).
Between Cd loading rates of 0.1 to 10 ppm, corn grown on the Sassafras
soils (Maryland) tended to have the most Cd, and corn from Hubbard coarse
sand (Minnesota) the least. The CEC of the Hubbard soil probably is about
the same as that of the Sassafras soil. The Hubbard soil has free carbo-
nates, typically between 60 to 80 inches with extremes'of 50 to 100 inches
(series description).

Maximum lifetime site application rates of 5 kg/ha for soils with
CEC between O-5 meq/lOO g, 10 kg/ha for soils with 5-15 meq/lOO g, and
20 kg/ha for soils with more than 15 meq/lOO g have been suggested (Adv.
Evt.-11). The information presented in Fig. 1 suggests that concentrations
in corn leaf may exceed 5 ppm of Cd if loading rates exceed 10 kg/ha of
Cd. Higher Cd concentrations might be expe&ed if heavy Cd feeder plants
are grown on the same soils. Sorghum-sudangrass appears to be a better
feeder of Cd than corn under Wisconsin conditions.
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Zinc : The Zn concentration in corn leaves and corn stower (leaves
and stalks) increases with Zn loading rates (Fig. 2). For Wisconsin (X),
the top series of points are data for corn &over produced on a Warsaw
sandy loam, and the bottom series, from a Piano silt loam. The Piano
soil has nearly twice the cation exchange capacity (22 meq/lOO g) as does
the Warsaw soil (13 meq/lOO g).

Specific responses of corn to four soils are illustrated in Fig. 3.
While the increases in Zn concentration with Zn loading rate are parallel,
differences between soils may be important if means are sought to increase
the Zn/Cd ratio or if an existing wide ratio is to be maintained.

Zinc/Cd Ratios: The Zn/Cd ratio tends to decrease from south to north
in corn leaves and corn stover (Table 2). Differing sludge application
rates and soils are confounded in the median concentrations presented.
Averages reported by the investigators were used and include values from
at least three replicated plots.

The trend appears to result principally from higher Cd concentra-
tions in the southern samples. The Zn concentrations (median) in corn
from Minnesota (123 ppm), Illinois (146 ppm), and Maryland (139 ppm) are
nearly the same.

In general, data from control plots (without sludge application!
showed higher Cd concentrations in plants grown on southern than on
northern soils.

Zinc/Cd ratios of plants may be useful if they are used in conjunc-
tion with measured Cd and Zn concentrations. The universal application
of plant Zn/Cd ratios over unlimited concentration ranges of Cd does
not seem reasonable.

Changes With Successive Crops: The Piano soil (fine silty, mixed,
mesic) and the Warsaw soil (fine, loamy over sand, mixed, mesic) are both
Typic Argiudolls. Cadmium concentrations in corn stover, with one excep-
tion, decreases with successive corn crops produced on a sludge-treated
Piano soil (Fig. 4). Cadmium concentrations, on the other hand, tend to
increase from the second to third corn crop produced on the Warsaw soil.
Trends in Zn concentration (Fig. 5) parallel those of Cd (Fig. 4). These
observations seem applicable to maximum lifetime loading rates defined
in Adv. Evt.-11. The two are morphologically similar and differ pri-
marily in texture and in CEC. Whether the changes in successive corn
crops can all be attributed to CEC alone is not known.

The median Zn/Cd ratio is essentially the same (210) when the ratios
for the two soils are compared. The Zn/Cd ratio ranged from 159 to 343
for the corn crop grown on the Plano soil, and from 141 to 275 for that
grown on the Warsaw soil.
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General: Some general observations seem evident from Work Group III
activity:

1. A plant like corn appears to have the capacity to absorb rela-
tively large mounts of Cd and Zn in the absence of phytotoxicity. Plant
tolerance to Cd appears to exceed tolerance levels for man and animals.

2. Greater use can be made of soil characteristics other than CEC
alone to establish maximum lifetime loading rates. Plant uptake of Cd
can be lowered with increasing soil pH. Application of lime is emphasized
when sludge is applied to land and good advantage can be taken of the
natural occurrence of subsoil carbonates, especially with trenching oper-
ations. While low loading rates were applied in the Minnesota and Wis-
consin studies, the fact remains that these soils have calcareous subsoil
and substratum.

3. The increase in plant Cd with Cd loading rates suggests that
Cd concentration in sludge should be monitored and sludge application
rates be modified to reflect Cd concentration in the sludge applied.

4. The relationship of N in sludge to sludge loading rate and
Cd concentration in plants remains to be examined critically. Defining
soils and conditions when N or Cd first becomes the limiting factor on
sludge application rates should enhance the usefulness of guidelines
for waste disposal on named kinds of soils.

Joe Kubota, Chairman
B. L. Carlile
D. E. Hill
G. J. Holmgren
L. J. Lund
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Table 1. Sources of information used to assess sewage sludge disposal on named kinds of soils

State and

reference
Kind of soil and family Series

PH

Properties

CEC Carbonates

AL
4*

cosi, sil, th; Glossic Fragiudult Sang0 sil 5.4 (low) _-

co7
GA1

IL5

MD2

MN3

WI6

( cola,  xl, n; Udic Argiilstoll)+

(c, kao, th; Rhodic Paleudult,

(f, ill, m; Aeric Ochraqualf)

(fl, sil, m; Aquic Hapludult.)

(fl, sil, m; Typic Hapludalf)

s, m; Udorthentic Haploboroll

fsi, m, m; Typic Argiudoll

fl/s, m, m; Typic Argiudoll

oxidic)

Trxkt,on  15

Davidson cl

Blount sil

Woodstom sil

Sassafras sil

Hubbard cos

Plan0 sil

Warsaw sl

__ 5.2

5.3 5.1

5.4 (15-20)

6.0 --

__ __

6.5 --

6.0 22

6.1 13

_

*Reference number.

t
Parentheses gives information from sources other than original publication.

(caic)

__

(subsoil)

--

-_

(subsoil)

(subsoil)

(subsoil)



Table 2. Zinc/Cd ratios for corn leaves and forage in relation to sludge loading rates

(maximum) and plant concentration (median) of Zn and Cd

Source

Zinc Cadmium
Observations Zn/Cd

Loading rate Concen. Loading rate COnCell.
(average) ratio

(maximum) (median) ~maximm) :mediarr  )

kg/ha PPm kg/ha PPm

MI - corn leaves 4 450 123 3.3 0.44 299

WI - ccrn forage 30 180 32 4.3 0.15 216

IL - c0rn leaves a 1204 146 59.2 1.71 a5

MD - c0rn cleaves 16 645 139 4.8 1.82 63

AL - corn forage 4 651 95 10.0 3.6 26



Fig. 1. Relationship of
rate.

Cd concentration in corn leaf to Cd loading

Fig. 2. Relationship of
to Zn loading rate.

Zn concentration in corn leaf and corn stover

Fig. 3. Relationship of Zn leaf concentration to Zn loading rate of
corn grown on three soils of Minnesota, Maryland and Illinois.

FIGURE CAPTIONS

Fig. 4. Cadmium concentration in successive crops of corn (stover)
following sewage sludge application on two Wisconsin soils.

Fig. 5. Zinc concentration in successive crops of corn (stover) follow-
ing sewage sludge application on two Wisconsin soils.
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COMMITTEE 3 -- WASTE DISPOSAL ON NAI,ED KINDS OF SOILS

Work Group III. Methods of Analysis for Heavy Metals in Sewage Sludge

Soils and sludges may be characterized for heavy metals by total or
extract analysis. Total analysis of sludges usually involves ashing at
450' C or wet digestion in oxidizing acids (5). Total analysis of soils
requires prior dissolution in sodium carbonate or hydrofluoric acid.
Cadmium may be volatilized during dry ashing and should be released by
wet digestion or acid extraction (5). Bradford et al. (1, 2) have used
prolonged digestion in 4 l nitric acid to approximate total metals in
both soils and sludges.

Wear and Sumner (8) used 0.1 g HCl as a heavy metal extractant for
soils. This extract has been used to characterize soils and sludges
with good results (3, 7). This extract approximates total analysis for
sludges but yields a lesser fraction for soils.

A third general class of extractants includes various chelating
agents. These are presumed to be more selective for the readily avail-
able forms of the metals. Of these chelating agents, EDTA (6) and DTPA
(4) have proven the most popular.

No one analytical approach can satisfactorily characterize soils
and sludges for all purposes. Total analysis is the most conservative
basis for calculating recommended loading rates on land. Strong acid
(4 3 HMO,) or weak acid (0.1 x HCl) extracts closely approximate total
analysis of sludge for many elements and should be satisfactory for most
purposes. The various chelate extracts may be useful for plant uptake
correlation studies but should not be used to calculate loading rates.
Specific recommendations for analysis of the various elements are included
in Kansas State Research Publication 170 (5).
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NATIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE COOPERATIVE SOIL SURVEY

January 31-February  4, 1977
Orlando, Florida

Report of Committee 4 - Water Movement in the Soils Landscape

CHARGES

1. Review models for water budgets of soil pedons and soil landscapes
as they relate to pollution by sediments, pesticides, and fertilizer
elements.

2. Establish how soil information is used in these models, whether the
information presently provided for named kinds of soils is adequate,
and what soil parameters must be better identified.

3. Consider the possible use of AMS and remote sensing techniques in
interfacing soil survey information with models of waste movement in
soils.

Hydrologic modeling was reviewed in considerable detail by soil moisture
committees of the Western and North Central Soil Survey Work Planning
Conferences of 1976. It was also treated by the 1975 report of this
national committee, which was the basis for the above charges. For
greater detail, particularly regarding the USDAHL-74 model, the reader
is referred to those reports and to attachments to this report.

This report explores current and potential uses of Soil Survey infor-
mation in hydrologic models. The models are intended to predict and
describe moisture movement in soils and across landscapes. This is a
growing need basic to many aspects of land use, soil and water conser-
vation. Many models utilize little soil survey or other basic soils
information. In some cases the modelers lack knowledge of available
information. In other cases the available information is difficult
to put into mathematical form.

Because soils maps and attendant Soil Survey interpretations put infor-
mation into a detailed geographic format. the potential use in hydrologic
modeling is great. Evaluation of fbrm and content for applicability to
modeling requirements was divided in two parts. One part, consideration
of analytical techniques relating to infiltration and water movement
was evaluated in detail. The second part, consideration of mapping unit
and landscape descriptions, and other topographic information was deferred
to a later committee.

Recommendations of this committee specifically refer to models, but when
implemented they will also help with other water related use and manage-
ment concerns including solid and liquid waste disposal, soil water
storage, runoff and erosion, and movement of potential pollutants.
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Hydrologic Models

Five models reviewed were: USDAHL-74, ACTMO, USBR Model, HYNO, and ARM.
Their use is summarized in the main body and is discussed in more detail
in attachments to this report. USDAHL-74 is a" A.RS model for surface
runoff, evapotranspiration, and groundwater recharge prediction based
on a moisture accounting scheme. It has no capability for sediment
yield, erosion, or chemical transport. ACTMO, also being developed by
the ARS, incorporates USDAHL-74 and the USLE (universal soil loss equation)
in a chemical transport model. This model calculates surface runoff,
evapotranspiration, groundwater recharge, sediment yield, erosion,
deposition, chemical transformations, and loss of chemicals through
runoff and leaching. The USBR model simulates evapotranspiration,
unsaturated flow, saturated flow, precipitation of slightly soluble
salts, ion exchange, ion pairing, nitrogen transformations, crop uptake
of nitrogen, movement and redistributions  of salts and nutrients and
predicts the concentration of Ca, Mg, Na, NH4, HC03, C03, Cl, SO4, N03-N,
Urea-N, in the soil, the aquifer, and in drainage waters. This physical
model has no provisions for surface runoff or erosion, or chemical losses
through these processes. HYMO is a model developed by the ARS to esti-
mate surface runoff and sediment yield from watersheds. It has no
provisions for chemical transport or evapotranspiration or drainage. It
is based on curve numbers available in the SCS National Engineering
Handbook. ARM is a model developed by Hydrocomp Corporation for EPA.
It simulates runoff, snow accumulation and melt, sediment loss, pesti-
cide-soil interactions, and soil nutrient transformations and predicts
sediment, pesticide, and nutrient content of runoff from small agri-
cultural watersheds. It must be calibrated to a particular location as
the hydrologic processes are largely empirical.

The models vary widely in their need for soil data. HYMO requires only
soil erodibility factor (from USLE) values and rainfall-runoff curves
found in the SCS National Engineering Handbook. On the other hand, the
USBR model requires very detailed soils information including bulk density,
unsaturated hydraulic conductivity as a function of water content, saturated
hydraulic conductivity, moisture retention curves, soil temperature as a
function of depth and time, cations, anions, pH, CEC, gypsum, carbonates,
and carbon nitrogen ratio. Most models require bulk density, l/3 and 15
bar water contents, and some estimate of infiltration.
an estimate of cracking and/or surface conditions.

Some models require

The reason for the wide variation in the amount of soils data needed for
the various models lies in the nature of the model. The USBR model requires
extensive soils data because it is a physical model using equations des-
cribing physical processes actually occurring. Conversely ARM requires
only limited soils data (bulk density and an estimate of mea" infiltration
rate), because it is an empirical model which must be calibrated with
observations in any area where it is to be used. On the other hand,
USDAHL-74 is a deterministic model which attempts to model soil processes
by relating them to soil properties which have some degree of influence on
them (e.g. most soil-water processes are represented as exhaustion functions
of "available water capacity").
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The soils information now provided is adequate for some models. The
most needed additional values are infiltration rate, complete moisture _
retention curves, and unsaturated hydraulic conductivities.

AMS (Advanced Mapping System)

Computer storage of soils maps could be of obvious value for predictions
of water movement in landscapes when tied into models such as the USDAHL-74.
However, the full potential will require another generation of models
designed to take advantage of more topographic detail. We should remain
abreast of developments as this system progresses.

Remote Sensing of Soil Moisture

The greatest apparent usefulness of remote sensing to waste movement models
is the potential for accurate determination of soil moisture content. With
the present technology, it is possible to obtain a reasonable estimate of
soil moisture in the surface 15 cm (6 in.). The effective depth is influ-
enced by both surface roughness and soil moisture content. This is not
deep enough to be of any direct benefit to models unless correlated to
other soil moisture and climatic information. The existence of valid
correlations remains to be demonstrated. However, a surface measurement
of soil moisture could be useful in monitoring spatial distribution of
rainfall, thus improving the accuracy and utility of models incorporating
weather data in water balance type equations. For this purpose, the present
18-day data collection interval would have to be shortened considerably.

No one knows how long it will take to develop the technology to determine 0

soil moisture at greater depths or even if it will be possible using remote
sensing techniques. It is presently possible to determine plant stress,
which is an indication of water availability in the root zone. It might
be wise to encourage researchers to explore the possibilities of deter-
mining soil water using plant stress data. Advantages of this method are
that the technology is available now and that it would give water content
in the root zone where it is most important. Before this method can be
used routinely, further research is needed to correlate remote sensing
data on plant stress with soil moisture. Information on rooting patterns
of specific plants in various soils is also needed for this method. The
obvious disadvantage of this technique is the inability to determine soil
moisture when the soil is bare or the vegetation dormant. Consideration
also must be given to several factors such as the dependence of plant
stress upon time of day and weather conditions, and the variation in root
distribution over the growing season. This determination, unlike surface
soil moisture determinations, is affected by cloud cover. No doubt, it
will be desirable to use both methods together to obtain a more complete
picture of soil water distribution.

Remote sensing is a potentially useful tool which we should continue to
watch, but which is not sufficiently developed for "se within the scope
of this report.
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Summary and Comment

The mathematical description of water movement in soil landscapes is
widely used to predict runoff, infiltration and soil water storage for
agricultural uses and other water management purposes. It is used to
predict erosion, stream pollution, aquifer pollution and potential impacts
of alternate land uses.

A detailed model is limited in its usefulness if needed soils data are not
available. Currently, soil survey data pertinent to models are available
in one of two forms. One is the interpretive tables, pedon descriptions,
and mapping unit descriptions and maps of soil surveys. The other is the
published analytical data such as Soil Survey Investigations Reports. So i l
surveys contain information regarding the distribution of soils in the
landscape, horizontal and vertical variability of soils, and estimates of
permeability, available water capacity, and runoff. Soil Survey Investi-
gations Reports contain detailed data on bulk density, l/3- and 15-bar
moisture, water retention difference (WRD),  and coefficient of linear
extensibility (COLE) and non-numerical estimates of relative permeability
and runoff . The estimates of permeability and runoff are of limited value
to model users who need numerical values.

The more thorough mathematical statements require information that is not
available through the soil survey program. There is a growing body of
needed information accumulating in nonuniform and unorganized fashion.
To take advantage of this existing information and to accumulate more in
consistent and pertinent format will require us to cooperate closely with
the people now working in hydrology and soil moisture fields. The effort
is too complex for a single discipline, and too important to delay.

The amount of water entering the soil in a given situation is one of the
most critical factors. The actual entry into the soil is controlled by
surface and internal conditions that are very difficult to treat theo-
re t i ca l l y . Soils do not wet uniformly by saturated flow. Normally only
the surface connected cracks and channels and a small proportion of the
pores conduct water by saturated flow and these are often irregularly
distributed when viewed in small sampling units. Therefore, soil moisture
measurements on laboratory-sized samples are inadequate as bases for
statements of infiltration rates. Field measurements of pedon size and
larger are needed, along with shrink-swell information, and dry and moist
descriptions of structure.

Soil moisture and soil surface conditions are transient. Any given soil
will have a range of infiltration rates which change with moisture content
and with immediate physical history of the given site. Field measure-
ments of infiltration must be designed to give meaningful estimates of
those ranges. As a minimum, infiltration should be measured at a dominant
physcial condition with low initial moisture, and after prolonged heavy
rain. Description of the surface morphology at infiltration measurement
sites and as part of standard soil descriptions would assist in extending
information.
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Much soil water movement above water tables is by unsaturated flow at the
wet end of the moisture range. This flow is through finer pores than is
saturated flow, and can be adequately sampled in large cores (lo-20 inch
diameter) taken to the laboratory. The relationship between water content
and rate of water movement is needed down to about the rate water moves at
field capacity, which is roughly 0.01 cm per day. The data are needed
for major horizons and for possible restrictive horizons even though the
latter may be quite thin.

(1) The Soil Survey program incorporate methods to more thoroughly
characterize soil water movement and water retention on a select
range of important soils, including:

(a) data to create curves of hydraulic conductivities vs. water
content from saturation to conductivities of roughly 0.01 cm/day,
on the surface horizon, the first restricting horizon and the
most limiting horizon within the depth to which our maps apply,

(b) infiltration measurements to establish the dominant range plus
a minimum rate under poor surface physical conditions,

(2) Incorporate into standard pedon desciiptions  the observed surface
conditions including cracks, crusts, structural differences from the
remainder of the surface horizon, porosity, ranges and proportions of
surface features across the pedon. Remind soil scientists through
technical notes that careful descriptions of root distributions are
important and are integral parts of detailed pedon descriptions.

(3) Add to pedon descriptions of benchmark soils,

(a) description of wettest condition and season(s) of occurrence,

(b) description of driest condition and season(s) of occurrence,

(4) Initiate a program to consolidate existing ARS and Experiment Station
data pertaining to Item 1 above. This should be limited to information
that is identified by kind of soil,

(5) Initially restrict the recommended soil characterization and consoli-
dation of data to key soils. The goal is to characterize an array
of key soils by the more thorough methods, and extrapolate through
correlations with more widely available data,

(6) Present the recommended data in special reports and publications such
as Soil Survey Investigations Reports,

(7) Elicit assistance from the Agricultural Research Service in designing
a standard set of procedures.. Explore ways to develop an integrated
national program with participation by cooperating agencies and the
Agricultural Research Service,

a
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(8) For the next conference charge this committee with

(a) reviewing progress and determining whether and how to incorporate
the added information into standard interpretive tables,

(b) reviewing Progress in remote sensing and AMS for possible appli-
cation to definition of water movement and soil moisture regimes
across landscapes, and

(c) evaluating mapping unit descriptions and other Soil Survey infor-
mation about distributions, shapes of soil bodies, slope lengths,
positions and other topographic information for use in viewing
and modeling soil water movement on a landscape-wide basis.
Particularly, we should arrange our descriptive information to
center attention on the mapping units and maps rather than on
taxonomic  units,

(9) Continue this committee.
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DisCussiOn

Peters

Daniels

Flach

Holzhey

Wilding

Holzhey

Daniels

Holzhey

McCormack

Grossman

Holzhey

Flach

- The Bureau of Reclamation has a committee reviewing the
USBR model and will soon have a report discussing it.

- This committee should consider landscape relationships,
distributions, and interactions of adjacent features.

- This is one thing lacking in this report.

- On this we agree. The committee purposely concentrated
on a range of subject matter it could treat effectively
at this conference. One of our recommendations is to
look at the mapping units and landscape information for
the next conference.

- Did you consider hysteresis and cracking in soils that
shrink and swell?

- I don't believe the current models handle cracking
adequately. The hysteresis effects are very difficult
to treat mathematically. Until the models get to that
stage they should at least have information to tag these
as soils with very slow infiltration when wet and very
fast infiltration when dry.

- We can best influence models and concepts by working with
the Agricultural Research Service and others who are doing
developmental work.

- This was begun in the cooperative effort with the Hydrograph
Laboratory, ARS, Beltsville. That project hit a lot of
snags, but the idea of such joint work should be pursued.
This committee's proposals are based on the hope of active
interagency participation including ARS and Experiment
Stations.

- Perhaps infiltration studies should be done mostly to test
working hypotheses.

- It may not necessarily require that much limitation. We
should take advantage of existing facilities to make infil-
tration measurements.

- We should also use existing data.

- Sometimes it is not too valuable to gather data accumulated
by different methods. We have to be careful to allocate
our time in ways that will give us useable information.
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Wilding

Grossman

Flach

Smith

Holzhey

Flach

LS.rSl3-l

Flach

a Meier

Holzhey

Miller

Flach

Fenton

Experiment Stations and ARS facilities don't always have
the soils of interest.

ARS watershed selection was quite an objective effort.

There are still gaps.

Nevertheless the ARS watersheds are where you get runoff
information and can interface with ARS people.

ARS is willing to work with us.

We should consider roots in the information we provide.

We recommend more consistent attention to this in standard
pedon descriptions.

We need more observations about root distributions. Does
the Forest Service have these observations?

Tie pay attention to drainage patterns, dissection, slope,
hydrology and drainage net.

Walter Lyford's studies showed that roots go beyond pedons.

The Forest Service has some such studies, but not integrated
into hydrology.

Rooting patterns are often the single most connotative
factor relative to saturated flow in woodlands.

There are some University of Wisconsin studies that are
detailed and useful to look at.

This has influenced much current thinking.

We have to be careful in recommendations that refer to
"named kinds of soils." Phases are sometimes as important
as series.

Question (unidentified participant) who would do the work you propose?

Holzhey - There is equipment at many AR.5 and Experiment Station
locations. We will encourage a program to get infiltration
data by cooperative efforts with these institutions. The
National Soil Survey Laboratory can do unsaturated hydraulic
conductivity measurements with equipment developed by
Grossman and Amennan.
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Attachments

Attachment 1~ consists of some additional notes on the five hydrologic
models studied in this report. These models were chosen because they
are among the most used models and they represent a diversity of types,
i.e. large scale, small scale, highly detailed and general.

Attachment 2 illustrates the range in unsaturated hydraulic conductivity
values of various materials. Unsaturated conditions persist in most
soils and most water movement occurs under these conditions. Most water
movement that is of importance occurs under conditions of water contents
greater than about l/3 bar. Saturated hydraulic conductivity is impor-
tnnt in n few special situations such as during irrigation, disposal of
waste water, and in soils with high water tables. Differences between
hydraulic conductivity at saturation and at a water content a few percent
lower are commonly 1000 fold or more. Evaluation of moisture movement
in soils requires both saturated and unsaturated hydraulic conductivity.

Excerpts from the North Central Regional Soil Survey Work Planning
Conference are in attachment 3. Much of the groundwork for the recom-
mendations contained in this report was laid by the North Central
Committee.
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l/3 bar moisture and WRD  or 15 bar moisture for surface
and subsurface layers

“a”  fac tor  ( index  o f  sur face  connected  poros i ty )  f or
i n f i l t r a t i o n

Constant  rate  o f  in f i l t rat ion  a f ter  pro longed  wett ing
(from SCS National Engineering Handbook)

ACTHO  (Agricultural Chemical Transport Model)
Accounting model incorporating USDAHL-74 for watershed hydrology
and Universa l  So i l  Loss  Equat ion  (l!SI.E! T?r eros ion . Computes
e r o s i o n ,  f a t e  o f  c h e m i c a l s  (primari;)  p e s t i c i d e s  a n d  f e r t i l i z e r s ) ,
and watershed hydrology.

Soils Input - Same as USDAHL-74 plus
S o i l  e r o d i b i l i t y  f a c t o r
Texture

U.S.  I:ureau of Rec lamat ion  Ilodel
M o d e l s  pl.ant-soil-aquifer  system from so i l  surf‘ace to a tile
or open drain. Does not compute runoff  or erosion.

Soils Input - Saturated  hydraul i c  conduct iv i t ies
Bulk density and total porosity
Unsaturated  hydraul i c  conduct iv i ty  as  a  funct ion  o f  so i l

water content (calculated from Millington and Quirk
equation using moisture release curve if  unsaturated
h y d r a u l i c  c o n d u c t i v i t y  .curve  not  ava i lab le )

Moisture release curve
Soil  temperature as a function of  depth and time
Chemical data

Cations
Anions
PH
CEC
Gypsum
Carbon/ni trogen rat io

HYMO (Hydrologic Model)
Models surface runoff  and sediment yield from watersheds using
USLE

S o i l s  I n p u t  - S o i l  e r o d i b i l i t y  f a c t o r
Rainfall-runoff  relationships from numbered curves in

SCS National Engineering Handbook
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ARM (Agricultural RunolT Model)
Developed from PTR, Pesticide Transport and Runoff Model for
US-EPA BY Hydrocomp. Simulates runoff, snow accumulation and
melt, sediment loss, pesticide-soil interactions, and soil
nutrient transformations (sediment, pesticide, and nutrient
content of runoff from small agricultural watersheds). Model
must be calibrated to each specific watershed.

Soils Input - Bulk density
Mean infiltration rate
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: .~,;.>.: 2-c-,

Boumn  and Ardnron

From Bouma and Anderson

Soil Structure and Hydraulic
Conductivity in Field Soil Water
Regime ASA Special Pub. No. 5 p 96

Reproduced with permission of senior author.
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ATTACHPEST  3

NoK’rH  LCN’CNAL  KCbIULUt\r
TECHNICAL WORK-PLANNING CONFERENCE
OF THE COOPERRTIV~ SOIL SURVEY

Traverse City, Michigan
May 3-7, 1976

REPORT OF COMMITTEE 4 - WATER RELATIONS IN SOILS

Committee Charge:

Consider the question, "How can the soil survey contribute
to. and benefit by, hydrologic modelling?"

It was.recommencled by Committee 4 of the 1975 National
Soil Survey Conference that regional conferences give major
emphasis to the application of hydrologic models. (See Page 207
of the Proceedings)

Committee Approach:

It appeared to the Committee that the future quality of
the understanding and the interpretation of soils might be
determined by how well the soil survey foresees the kinds of
soils information that will be required for accurate hydrologic
models. The need appeared to be that members of Committee 4
become more familiar with hydrologic models and with soils
inputs. With that need in mind, a seminar type approach was
arranged for the Traverse City meeting. The outline for the
seminar was as follows:

Part I. Quantitative-Input Needs for Hydrologic Modelling.

Keith Saxton, Research Hydraulic Engineer,
A.R.S. Columbia, Missouri

Part II. A Review of the USDAHL-74 Model of Watershed Hydrology.

This review was accomplished in four parts, each
centered around kinds of input parameters and each
having a discussion leader.

Each discussion leader led discussion of~5 general
questions:

(1) What parameters are in the model?
(2) What soils information is required?
(3) How does one obtain the needed soils

information using current procedures?
(4) If information is not available, how

can procedures be modified?
(5) Do other models require different input data?

A. Watershed Parameters - D.D. Malo - South Dakota State Univ.
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Part 11 - (Continued)

B. Soil Parameters - R.B. Grossman - University of Missouri

C. Crop Parameters - Don Franzmeier - Purdue University

D. Ilydroqraphs and Coefficients of Routing - Keith Saxton

Part III. Suggested Courses of Action - Dick Rust - University
of Minnesota.

The report which follows does not contain the entirety
of discussions and presentations. It focuses upon
those points that appeared to be most pertinent to
ths committee charge.

Part I. Quantitative Input Needs for Hydrologic Modellinp.

The question "Why model?" was asked. Two important reasons
are: (1) soil survey has new needs for determining where agri-
cultural water is going and what is in the water; and (2) the
rapid development of computer technol~ogy has released the new
capabilities for modellinq which permits the inteqration of a
large number of processes. The soil survey should use modelling
in order to take advantage of the wealth of information that has
accumulated.

Keith Saxton differentiated between hydraulic models and
hydrologic models. llydraulic models are concerned with the flow
of water after it reaches streams. Hydrologic models are con-
cerned with the manner in which water interacts with the soil-
plant system in order to generate stream flow, or, in some cases,
to result in no flow. Hydrology is the main focus and interest
of the soil survey. The ARS program is focused upon hydrology.

Part IIA - Watershed Parameters.

In order to subdivide a watershed into some landscape
units that groups soils, the USDAHL model identifies hydrologic
response zones. The zones are essentially land capability units.
This approach is questionable and it appears that the soil survey
should explore the extent to which soil mapping units would be a
better way to subdivide a watershed. It was thought that in some
instances this approach would be fruitful. In other cases this
would not be so because current mapping units were designed with
a different objective in mind.

In order to improve our descriptions of watersheds or of
mapping units, the soil survey should explore the possibility of
identifying geomorphic surfaces or perhaps the hillslope model
of Ruhe could be used to describe landscape position.
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Part IIB - Soil Parameters.

Infiltration is the primary process that must be quan-
titatively described for soils for the USDAHL model or any other
hydrologic model.

Soil layers in two positions appear to merit special con-
sideration by the soil survey; First, the description of the
immediate surface and its expected effect upon infiltration is
needed. Crusting is an example. Plant cover affects this part
of the soil. The "a" value of the USDAHL model is an initial
step. The soil survey should be able to provide the modeller
with improved "a".values or substitutes for it. The second kind
of positional layer meriting attention is below the solum in
landscapes where the particular layer restricts water movement
to a greater degree than do overlying layers in the solum.
This second-listed need will be particularly evident in those
models of the future that will predict two-dimensional and
three-dimensional flow patterns based upon the Darcy flow equation.

Part IIC - Crop Parameters.

Crop parameters are based upon GI (growth index) which
describes the seasonal development of the plant canopy. To a
large extent this index is based upon temperature.

The estimate of ET (evapotranspiration) is based upon
pan evaporation. If pan evapotranspiration is to be used, it l
may be necessary to arrive at estimates of pan evapotranspiration
as influenced by topography, landscape position or by slope aspect.

Rooting depth and rooting volumes need better descriptors.

Part IID - Routing Coefficients.

The USDAHL model requires an observed hydrograph from which
streamflow contributions can be apportioned to overland flow,
interflow and base flow. Such hydrographs are rare for small
watersheds. Overland flow is predicted from precipitation excess.
Predicted precipitation excess is strongly influenced by an "a"
value whicn is a number describing surface conditions. This "a"
value appears to encompass a large number of surface characteristics
and it is felt that the soil survey should be able to improve upon
this parameter.

Rydrographs and the resulting routing coefficients appear
to be influenced by the stratification of materials below the solum.
The soil survey may be able, from knowledge of climatic settings
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and stratigraphy of materials to estimate for the hydrologist
the relative magnitudes of overland flow, interflow and base flow.

Keith Saxton presented his view, as a hydrologist of the
soils information that would be needed for modelling of agri-
cultural hydrology:

Desired Soil Information for
Agricultural Hydrology

(1) Mapped soil units (soil map)
(2) Profile descriptions
(3) Water char. for major horizons

W.P.; F.C. Sat. vol. of water
Pressure vs. vol. of water
Conductivity vs. vol. of water

(4) Performance characteristics

crusting, cracking, drainage
root penetration, lateral seepage

(5) Geomorphic setting

surficial geology

(6) Erosion characteristics
(7) Chemical characteristics

The list suggested by Keith Saxton provided the basis for
final discussion and for suggested courses of action. The terms,
wilting point (W.P.), field capacity (F.C.) and available water
were recognized as needing description in terms of water contents
at stated water pressures.

Part III. Suggested Courses of Action.

As a result of Committee 4's discussions, several courses
of action were suggested. The list of suggestions that follow
is not arrayed in an order of importance. The list is divided
into two categories: (1) those suggestions for actions that can
be taker. rather quickly from our base of knowledge and (2) those
courses of action that will require some additional effort in
the direction of improved or changed procedures. This second
category will be those areas in which the soil survey must move
from qualitative to quantitative descriptions.
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Courses of Action That Can Be Taken Rather Quickly.

(1) The soil survey can provide the hydrologist with map
unit descriptions that will be useful in the delineation
of hydrologic response zones.

(2) The soil survey can provide the hydrologist with profile
descriptions that will enable him to decide upon a
minimal number of soil horizons or depth increments that
will be required for a reasonable analysis of infiltration.

(3) The soil survey can provide the hydrologist with estimated
values of soil water characteristics

(a) available water by water retention dif,ference
(b) J set of curves t-elating (1) water pressure and water

volume:
(2) water conductivity and

water volume;

with a first guess as to which curve is characteristic for
any horizon.

(4) Bulk density estimates can be made so that the modeller
can ccnvert other estimates to volumes. The modeller
can also use such estimates of bulk density to improve
predictions of root penetration.

0
Courses of Action Requirinq Additional Effort Toward Quantification.

(1) Performance characteristics of the soil, particularly the
surface soil need to be described according to their changes
with time, seasons, or particular use.

(2) Seasonal moisture conditions or states need to be quanti-
tatively described by soil horizons.

'(3) Root penetration needs to be related to morphological
variability.

(4) Soils and geomorphology descriptions are needed on the 50
small watersheds that have the instrumentation required
by hydrologists.

(5) The soil survey should encourage persons to try the USDAHL
model to see if it works for them and to attempt our
suggested modifications.

End of excerpt from North Central Work Planning Conference Committee 4.
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NATIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE COOPERATIVE SOIL SURVEY

January 31 to February 4, 1977
Orlando, Florida

Committee No. 5 - Soil Surveys in Woodland, Rangeland, and Wildland

CHARGES :

1. Identify means for making useful interpretations of multi-taxa soil
mapping units in Orders 3, 4, and 5 soil surveys, Prepare models.

2. Study the relationships between interpretive groupings such as
range site, woodland site, ecological site, and soil mapping unit.

The committee was divided into three subcommittees to handle the charges
as follows: Subcommittee SA Rangeland, Subcommittee SB Woodland, and
Subcommittee SC Wildland.

The subcommittee reports are included in Attachments 2 and 3. Reports for
Committees 7 and 8 of the Western Regional Work-Planning Conference are
Attachments 4 and 5. Wildlife Task Force report for the Western Region is
.i\ttachment  6.

SUMMARY

Charge 1. The subcommittees agreed on the following:

1 :

2.

3.

It is absolutely necessary to have clear, concise, accurate, and
complete descriptions of the mapping units. As outlined in the
draft of Agricultural Handbook 18, this includes for soil association
(a) principal and minor components, (b) the mapping inclusions,
(c) relative proportions of each and their range among delineation,
and (d) their geographic distribution or pattern.

The interpretations of soil associations require rating the individual
kinds of soil and assessing the interaction of each one on the use,
management, and performance of the others and on the association as
a whole. The final interpretation should be for the association as
a whole.

The design of the mapping units is multidisciplinary work requiring
inputs from technical people in all fields concerned in the inter-
pretation, use, and management of soils. Survey objectives will
determine the survey order and the interpretive groupings are
developed to meet these objectives.

222



\

Charge 2. Ecological sites and soil mapping units can be correlated.

RECOMMENDATIONS

1.

2.

3.

4.

The committee be retained.

The “Soil-Natural Vegetation Interpretations and Display”
(Attachment 1) developed by E. Naphan,  State Soil Scientist, Nevada,
be given field trials. Regional Committees should again be urged
to develop methods of display for interpretations of multi-taxa
mapping units in Orders 3, 4, and 5 soil surveys.

The draft Chapters 6 and 11 of Soil Survey Manual Handbook 18,
and Section 302, National Range Handbook be used in developing
interpretations of multi-taxa mapping units.

The National and Regional Committees should be charged early and
meet at least once before the scheduled planning conference.
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RECOMMENDATIONS OF THE COMMITTEE. MEETING IN ORLANDO

The committee report was reviewed on Tuesday, February 1, 1977, by
members of the committee attending the meeting and some members of the
conference.

The following recommendations were made to the conference on Wednesday,
February 2, 1977:

1. Charge 1.

a.

b.

Agreed to the subcommittee’s recommendation (1) for mapping
unit descriptions.

These must be more carefully written concerning components,
inclusions, and geographic distribution and pattern. Guidelines
for these descriptions to include interaction between components
will be developed (E. A. Naphan,  State Soil Scientist, Nevada,
to take leadership in developing the outline).

Interpretations for both components of the mapping unit and the
mapping units as a whole can be made. Flexibility will be
allowed regionally and interpretations may be either in tables
or narrative or both; for example:

(1)

(2)

(3)

(4)

(5)

Rate mapping unit in a table and describe the components
in the mapping unit description.

Rate both the components and the mapping unit in one table.

Rate mapping unit on one table and components on a separate
table in appendix.

Ratings can be made by:

(a) Averaging; i.e., yields
(b) Cropland, rangeland, woodland
(c) Community development rather than for houses,

septic tanks, roads, etc.

Attachment 1, Subcommittee 5A, “Soil-Natural Vegetation
Interpretations and Display,” should be sent to state
offices for trial.
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2. Charge 2.

Change charge to read “Rate woodland, rangeland, and wildland for
soil potential .I’

a. Soil potential is an additional summary of soil capabilities
beyond those used for rangeland sites and woodland sites, and
land capability. It is not intended that soil potential replace
other groupings or ratings.

b. Soil potential ratings will array the soils in a survey area.
They will not be correlated area to area.

c. Soil potential ratings should be given trials in all states
with rangeland and woodland.

3. The regions should consider setting up committees to test the
recommendations and to develop models.

4. The committee should be continued.

There was more discussion from the floor, but it did not alter the
recommendations of the committee.

It was moved and seconded that the report be accepted; motion carried.
It was also moved and seconded that the committee be continued; motion
carried.

Richard C. Huff, Chairman, SCS, Honolulu, Hawaii
Kermit Larson, Co-chairman, FS. Arlington, Virginia

Texas Tech University, Lubbock, Texas
SCS, Lincoln, Nebraska

B. L. Allen . . . . . . . . . . . . . .
L. L. Buller . . . . . . . . . . . . .
0. R. Carter . . . . . . . . . . . . .
J. A. Ferwerda . . . . . . . . . . .
R. C. Carter . . . . . . . . . . . . .
J. A. DeMent . . . . . . . . . . . . .
L. D. Giese . . . . . . . . . . . . . .
V. K. Hugie . . . . . . . . . . . . . .
W. J. Lloyd . . . . . . . . . . . . . .
R. Meurisse . . . . . . . . . . . . . .
L. D. Marriage . . . . . . . . . . .
E. A. Naphan . . . . . . . . . . . . .
J. Newman . . . . . . . . . . . . . . . .
F. E. Otte . . . . . . . . . . . . . .
D. T. Pendleton . . . . . . . . . .
W. J. Sauerwein . . . . . . . . . .
C. M. Thompson . . . . . . . . . . .

SCS, Hyattsville, Maryland
SCS. Univ. of Maine, Orono, Maine
SCS. Jackson, Mississippi
SCS, Fort Worth, Texas
Dept. of Natural Resources, Olympia, Washington
SCS, Portland, Oregon
SCS, Washington, D. C.
FS. Portland. Oreeonsci, Portland, Oregon
scs. Reno, Nevada
scs, Lincoln, Nebraska
scs. Casper, Wyoming
scs, Washington, D. C.
scs, Portland, Oregon
scs, Temple, Texas

Committee Members

225





Attachment 2
0

Charge 1.

SUBCOMMITTEE 5A - RANGEL,AND

We have about agreed on how to develop the interpretations for the
different orders, who the users will be, and the degree of detail to
be included. The next step is to work with actual mapping examples
of each order to develop example interpretations. This will help
firm up degree of detail, problems, etc.

Order 5: This order will have little, if any, use in the United States
for rangeland mapping. If it is used, an interpretation for rangeland
could be developed, but would be limited to a general statement on the
potential for rangeland and type of vegetation. For example, “The
natural potential plant community in this unit is predominantly native
grass, but varies from grassland interspersed with islands of brush
and trees to a very sparse cover of short brush interspersed with pockets
of grass. Potential uses are water production, wildlife habitat, and
esthetics. Only limited areas are suitable for livestock grazing.
Primary limitations are the lack of ground cover, limited forage pro-
duction, and excessive variations in soil, plant communities, and
topography within an area of practical management size.”  Users of
this type of information would have to be interested in the first over-
view of the general development potential of a region.

Order 4: Limited use is anticipated. Nevada has used it in some areas.
Alaska may have the most potential for use at this time. Interpretations
could be more specific. For example, “This unit will support natural
herbaceous and/or browse vegetation which are suitable for wildlife
habitat ‘if populations are controlled and other appropriate management
practices are applied. Livestock use of the unit should be limited
because of the limited forage production, excessive fluctuation of
annual forage production, the competition with the natural wildlife
populations and the potential soil erosion problems resulting from
overgrazing.” (The above examples are just a rough discourse to show
degree of detail, they are not to be misconstrued as example inter-
pretations.)

This type of survey could be utilized by regional planners, land use
planners, state planners, and others concerned with the general use of
the area. From a range management viewpoint, it would be most valuable
for wildlife, esthetics, water yield, and watershed protection. It
would have only limited use for livestock management.

Order 3: This is the intensity of soil surveying that corresponds very
well with range sites (or ecological sites). Therefore, the users of
interpretations in this order are the rangeland users and managers.
Considerably more use and management detail could be included in the
rangeland interpretations.



Attachment 2

Although we have not reached a consensus on any model, a summary chart
developed by a member is attached (Attachment 1). We agreed that if
multi-taxa mapping units (Order 3) contain more than one range site,
each component part should be interpreted as well as how one complements
(positive or negative) the other if managed together. Also, prior to
Order 3 mapping on rangeland, an interdisciplinary team should plan the
mapping unit to satisfy the planning and management intensity related
to the potential use. Naphan  suggests that orders of mapping could be
intermixed within a mapping area if the confidence level is clearly
explained in the report.

Charge 2.

The Western States have vast areas of native vegetation that have use
potentials that are limited to wildlife and recreation because of
severe aridity and soil characteristics. They tend to favor use of
ecological sites in lieu of range sites. The basic reasoning is that
it eliminates implications associated with grazing use by livestock,
and covers all natural vegetation in plant communities. In connection
with considerations which might possibly lead to adoption of ecological
sites in lieu of range sites, we would also urge that these be identified
by naming the major dominant plants which characterize the potential
plant community. Furthermore, identification of seral plant communities
which are departures from the potential plant community would be useful.

Subcommittee SA - Rangeland

P. L. Allen E. A. Naphan
0. R. Carter J. Newman, Chairman
V. K. Hugie D. T. Pendleton
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SUBCOMMITTEE 58 - WOODLAND Attachment 3 a

This is a report of the Woodland Subcommittee of Committee 5. I have
attempted to synthesize and integrate the comments of the three members,
who responded, with my own comments.

I am not satisfied that we have been able to provide adequate responses
to the charges. Nor do I believe there is any one way to respond to
these charges. It is my opinion that we may be trying too intensely to
arrive at one simple approach to these lower order surveys when there
are a number of ways that interpretations can be made. This applies to
higher orders as well as Orders 3 through 5.

The most difficult concept for many of our field soil scientists to
grasp is one of variability. To adequately describe the variability is
difficult. The concept of variability becomes increasingly important
with the lower orders. However, it is important at any order. (These
statements assume a constant taxonomic level. That is, at higher
taxonomic levels, the number of taxa may not increase with lower survey
orders. Rather, ranges in characteristics of the soils and interpretive
variability increase.)

With this as background, our response to the charges is as follows:

Charge 1. Identify means for making useful interpretations of multi-
taxa soil mapping units for Order 3, 4, and 5 soil surveys.

The best way to make useful interpretations is to have clear, concise,
and complete descriptions of the mapping unit. This includes percent-
age composition of the components and location or arrangement of the
components on the landscape, in addition to a brief description of
landform, climate, lithology, and plant association. These elements
are also important in formation of the mapping unit, particularly in
upland and forest and rangeland areas.

Interpretations must be developed for each of the important taxa within
the mapping unit. Again, the interpretations must provide for measures
of variability. These interpretations should be in two forms, as
follows : (1) basic numerical data (i.e., site index, growth basal area,
periodic annual increments, biomass, etc.) with standard deviations or
coefficients of variation; and (2) qualitative ratings for utilitarian
purposes (i.e., good, fair, poor or high, medium, low). The former is
primarily for use by other scientists and preservation of basic data.
The latter is for the other users of soil surveys. Perhaps the most
important part of providing good qualitative ratings is to choose well-
defined criteria for the variables and for interpretative groupings
after ratings of the taxa have been made. These criteria should be
made part of the report. The above statements are pertinent for any
survey order, not just Orders 3, 4, and 5. In other words, it is
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Attachment 3

important to recognize the variability and the exceptions to the
generalities. If the percentage composition is given for each of the
major taxa, and others, to total 100 percent, the user can readily
determine the percent that is of a particular capability or potential.

Charge 2. Study the relationships between interpretive groupings and
soil mapping units.

Since interpretive groupings are developed for utilitarian purposes,
the objectives of the specific survey will influence the basis for
groupings. Survey objectives will determine the survey order, not the
reverse. Therefore, interpretive groupings can be readily developed
to meet the objectives. Carefully developed groupings normally are
valid for a multiple of purposes. Generally, there will be more group-
ings for higher order surveys than for lower orders.

Groupings based on sound, ecological considerations and with a consid-
eration of local management and cultural practices should serve a
variety of needs.

Regardless of the survey order, mapping units must be designed with
survey objectives in mind, together with consideration of hetero-
geneity of the survey area. If these ingredients are thoroughly
evaluated, groupings of like soils will follow rather easily.

General. It is my opinion that these charges have been discussed in
sufficient detail to implement guidelines for conducting the various
orders of survey, even though we do not have all the answers now. The
key is that flexibility be maintained so that various approaches can be
utilized depending on local conditions. Thus,  the importance of estab-
lishing clearly defined objectives for the survey must be emphasized.
Once this has been done, it will be much easier to develop appropriate
mapping units and useful interpretations.

Subcommittee 5B - Woodland

J. A. DeMent W. J. Lloyd
J. Ferwerda R. Meurisse, Chairman
L. Il. Giese W. J. Sauerwein
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SYNOPSIS or CHARGES  TC THE COELMITTEE  and
Comictee recommendations  co  the Conference

Charge 1. Prepare model* of soil interpretations that can be made for order 3, 4 and 5 soil
rurveys.

me committee and the discussion groups agree that adequate models and examples of the
use of these models of soil interpretation* are available.

There seem8 to be general concern about misunderstanding on the part of our customers
es to the reliability of interpretations made for order 3, 4 and 5 *oil eurveys.

1. The committee recommends that e more detailed "HOW the soil survey ves made"
section be prepered,  more thoroughly describing field procedures. being more
specific about sampling r*te*. snd speaking specifically  to the "statisticsl
reliability' of soil maps and interpretation*.

2. The committee reconvnends that more specific guidelines be prepared on the
fabrication of interpretive maps for multi-tan mapping units: or permit *tetes
wide latitude in the preparation of *aid maps, being subject to no review nor
criticism et TSC or W.O. level.

cnarye  2. Expand  the concept  of SOIL POTENTIAL

1.

2.

one committee recommends tnet soil suitability. soil capability end soil potential
be defined to be mutu*lLy exclusive. l
The committee recommends that the model for and example of a map unit description
for order 3, 4, and 5 soil survey* be accepted. This recommendation speaks
adequately to Charge 3. Committee 2, pertaining to map unit description*.

The committee aqeee to emend the *c*tement in the pm-conference report pertain-
ing to soil potential co read as follows:
"SDIL POTENTIRL is related to the suitability of e soil for a specified use after
the limitations that affect said use have been overcome.'

Cnarye 3. Prepare interpretation wides for organic soils using a* an example the guides
prepared in the northcentral  and norkheastern  stefes.

The committee recommends that *r;bject guides presented et end printed in the proceedings
of the 1975 National Soil S'arvey Conference be field tested.

Charge 4. Evaluate procedure now "red for obtaining crop yield potential.

The corrrmittee  recommends that the con:erence request prompt delivery of guides to be
prepared by a task force that we* recently appointed to study procedure* used for
obtaining crop yield potential.

The report of the co,!mitcee =;a* approved and accepted by the conference
membership.

T. iiolder, Chairman D. .lone*
F. PeterSO” P. Singleton
G. Ke”ne;ly J. o0ug1as*
8. Se?+ M. Openshav
L. I.anqar. M. Miller
R. Huff 0. Harju
0. Bai?ey J. Anderson
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Charqe  1. Prepare  models  of soil interpretations that cd" be made for order 3, 4 and 5
soi1 surveys.

The committee beg* to be confused  at the  charge. The question was interpreted by
most to ask for methods of display of interpretive data.

The kinds of interpretations that can be made depends 0":

1. The "umber and distribution of the points of reference; or the reliability
of ground truth collected.

2. The Scale of base map - limiting the size of area that can be show".

3. Kind (single or multiple features) of ioterpretive maps, and complexity
of other display materials, e.g., tables, charts, narrative, etc.

TO insure our agreement as to the level of detail. a portion of the table
"Criteria For Identifying Kinds of Soil Surveys" from the 1975 NCSS conference
was reproduced and prssente3 to conference members.

At these levels of generalization can we 30 more or less than make general ra:i"qs as
to S"ITRSILITY  or POTENTIAL for "*es as follows:

AGRlC”LT”PAL
Cropland - "onirrigated and/or irrigated
Grazing Land - native (range) and pasture
Forest - wood prOdUcts

Housing - Subdivision Development and Single (Isolated) Dvellinqs
Industrial -
Trafficways
Recreation
Watershed

There are "umerous possible models of ways to display the interpretations,  prabtibly
the mosr. comprehensive, and perhaps confusing is the SCS-Form 5 that ca" be used for
any kind of soil mapping unit, and further used to ultimately generate a tabular
presentation to enable the comparison of "umerous nap u"it*.

The maveer of how much descriptive information to present e&cut the map ucits is subject
to concinuinq debate. as i* the matter of giving rdaso"s for specific ratings for
variox uses.

The committee feels that adequate models are available - the problem. which will differ
with each set of circa~~stances. is to choose one. modify it where necessary and proceed.

Development cf criteria for interpretations for the subject kinds of soil surveys seems
to the connittee to warrant no more than a restatene"t.of  the criteria currently used
and currently being revised for making all kinds of soil survey interpretations.
Sriefly listed a* follows these are:

SOlL FEATURES: Dapth. textile. consistency. drainage, permeability, volume
Of coarse fragments, slope, aspect. and toxic amounts of elements, or
deficiencies of elements.

CLiELRTIC FACTURS: Preslpitatio"  - anount and distribution, length of growing
season. win.2 velocity,  etc.

SOCIO-E;SNOMIC FACT0P.S: Cost, relative desirability, nuisance factors, etc.



Cnarge  2. Expand  concept of soil potential.

Some Ob*ervation*  on Soil Pocenrial

Some confusion exists. mor persists, concerning the difference between SOIL POTENTIAL .3
SOIL S”ITABILITY. some individuals who do not hesitate to mdke ratings of soils that
speak to suitability are hesitant to rate soils in terms of potential. Others feel that
we should not rate in terms of either SUlTABlLITy or POTENTIkLr but should record the
facts about soil characteristics and qualities as they are observed,  and 16~ the user*
(decision makers) draw their own conclusions.

R pertinent question to the conference at this point might be "Will we continue to rate
soils for various uses?" Presuming an affirmative answer. will the conference accept
the following:

SOIL PMEWTRL is related to the suitability of a soil for a specified use after the
limitations that affect said use have been overcome. This will inevitably lead to the
discussion of the "pro and con" of our becoming involved in "standards and specifications"
or design. Further objections will be raised concerning our becoming involved in economic
evaluations in which mat of us profess, or confess, to having no expertise.

TO the specific items in this charge the following are offered:

a. Develop a list of kinds of soil ootential  needed.-

Ratings of the SOIL POTENTIAL can be and should be made for all land uses for which
we presently make soil suitability ratings. i.e., Sanitary Facilities: Community
Development; jlater Management; Recreation Development; Crop end Pasture Production;
Woodland Production. wildlife  urea Development; and Range Production.

b. Improvement needed to achieve potential.

Several examples of approaches to reaching the potential are:

Range Production Potential: 1) installation of fences and livestock watering
facilities to get distribution of grazing animals; 21 establish rotational grazing
systems to allow vegetation to recover from grazing; 3) reseed areas where desirable
species listed as potential vegetation have been destroyed.

Crop Production Potentiar:  The erosion hazard limiting the crop production potential
can be overcome by 1) construction cf diversion terraces to reduce control damaging
inflow of water; 21 construction of level. parallel terraces to reduce to steepness
and length of slopes; and construction of grassed wareways to function as emergency
spillways for terrace systems.

Community Development Potential: The area will have gwd potential for community
development by installation of intercepting dikes and tile drainage systems to reduce
wetness.

c. Made1 for Ma Unit Descri iion*

On the following pages are: 1) a model for Hap Unit Descriptions for Order 3, 4
and 5 Soil Survey~i and 21 an example of such a map unit description.

.
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charge  3. Prepare  interpretation guides  for organic sails using a* an exanple the guides
prepare3 in the northncentral  and northeastern states.

The committee recommends  the adoption of the aforenentioned guides, presented at and
printed in the proceedings of the 1975 National Soil Survey Conference, as interim
guides far field testing.

Charge 4. Evaluate procedure now used for obtaining crop yield potential.

Committee response ranged from none to the expression of satisfaction with the present
system in some state*. There seems to be little uniformity in the method of collection
or expression of reliance on yield data.

Many gatherers of data experience great difficulty in the collection process. "any
voice frustration with the method of display of yield data and the lack of timeliness
of its display in published soil surveys. Collection of data wee the life span of
"project-type" soil surveys would in many cases present a "skewed" picture of the
normal range of yields of many crops. Less frustration has been expressed concerning
collection or display of yield data on native (range) vegetation and forest products
than on crop yields.

234



FOR  PAP “NIT  DESCRIPTIONS

Paragraph 1. General  statement
Location in *tat=
Topographic statement
Slope classes and landform
Mdteria.ls  from which soils developed

Paragraph 2. Setting
Elevation - rounded t.0 500 feet
Percent  Of slopes (range) rounded to 5 or 10 percent
Mea" annual precipitation rounded to 5 inches
Mea" annual tempnperature  rounded to 50 f.
Frost Free season rounded to 25 days
Total acreage in 10,000's and total square miles rounded to hundreds

Par,graph 3. Percentage of named map units and inclusions rounded to 5 percent

Paragraph 4. Description of each named nap unit
Soil depth - shallow, mod. deep, deep
Soil color - dark, light
Soil drainage - poorly. somewhat poorly. well
Soil texture (sandy, loamy, clayey)
Soil coarse fragments - kinds and amount
Slope (descriptive and percent)
Physiographic  position (alluvial fans. hills, etc.1
Depth to bedrock - less than 20". 20 to 40", rare the" 60"
Depth to seasonal high water table - range in feet
Flooding potential (if applicable - frequency and duration classes)
Shrink-swell potential
Frost action potential
Reaction of soil - range of classes

Paragraph 5. (Forestry. recreation, cropland, etc.)
Ownership - Federal, State. Private. India")
Native vegetation
(Trees - grass) Major species

Paragraph 6. Major limitations in u*e
(Cold. dry, rocks)
Potential of development

.
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Elevations range from 6,500 to 7,500 feet. Slopes range from 0 to 25 percent but are commonly
less than 15 percent. The mean annual precipitation is about 20 inches. The mean annual soil
tenperature is about 45' F. and the frost free season is about 100 to 125 days. This map unit
covers abollt 190,000 acres. (300 square miles)

Psawentic Eutrobaralfs milke up about 35 percent of this map unit, and Aridic Haploborolls
about 25 percent. Included in this map unit are other snilar soils, and small area* Of soi
which are less than 20 inches to bedrock.

Psamrrentic Eucraboralfs:  These deep, light colored, well drained soils have sandy surface
layers and loamy subsoils and are on genrly sloping to sloping areas of alluvial fans, and 0"
sideslopes  and cre*fs of hills. Slopes range from 5 to 25 percent. Depth to bedrock is more
than 65 inches and depth to seaso"a1  high water table is more than 6 feet. They have rapid
permeability. and a low shrink-swell and frost action potential. They are strongly acid to
neutral in reactio".

Aridic Haploborolls: These deep. dark colored, well drained soils have sandy or loamy surface
layers. loamy subsoils and are an gently to moderately sloping areas. They formed in arkosic
sandy loam sediments on uplands. Slopes range from 0 to 10 3ercent. Depth to bedrock is more
th?," 60 inches and seasonal high water table is greater than 6 feet. They have moderately
rapid permeability and a low shrink-swell and frost action potential. They are typically
neutral in reaction.

This map unit is used principally for range land, and home site development. There is some
woodland harvest, recreation development and non-irrigated cropland. The native vegetation is
predominantly Ponderosa pine with open areas of grasses cxnposed mainly of bluestems,  prairie
sandreed, mountain muhle, blue gram?., Ju"egrass and wheatgrasses.

The cold climate and limited rainfall are the major limitations to the use of these soils for
cropland. The potential for development of homesites and recreation areas is good.

factors  limiting the potential of these areas for developnext of home sites are limited rain-
fall, moderately sloping to hilly topography and sandy surface layers that result in moderate
to high erosion hazards and moderate constraints on placenent of septic tank absorption fields.
these limitations can be overcome by: 1) construction of wade as nearly as possible on the
contour, and reseeding disturbed areas; 21 restrict the size of graded areas to the minimum
required; 31 select nearly level areas , or grade areas to nearly level foe placement of
absorption fields; reseed or sad disturbed areas with drout3-tolerant species of grasses and
shrubs.
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NATIONAL COOPERATIVE SOIL SURVEY
NCSTERII REGIOflAL IIORK PLAII;IIilG COtlFEREllCE

PIIOE!IIX,  ARIZONA, FEBRUARY 9-13, 1976

COMMITTEE NO. 8 REPORT

SOIL SURVEYS FOR LlOODLA:1D,  Rfl!IGE,  A!ID I!ILDLIFi

Attachment 5

0

Committee Members:

F. Peterson (UNR, Nevada), Chmn.
G. Otte (SCS, Portland)
Y. Fosberg (UI, Idaho)
B. Meurisse  (FS, Ore)
G. Kennedy (SCS, Calif.)
B. Seay (SCS, II. Mex.)
T. Collins (FS, Alaska)
V. Hugie (SCS, Portland)

R. Parsons (SCS, Portland)
D. Richmond (SCS, Ariz.)
J. Allen (SCS. Ore.)
H. Havens (SCS, Ariz.)
A. Southard (USU. Utah)
J. Stroehlein (UA. Ariz.)
H. llaugh (BIA, ft. Mex.)

(11

(21

(3)

(4)

Charges to Committee No. 8

"Study relationship between interpretive groupings such as range sites and ecological
sites, woodland sites and ecolo9ical sites and mapping units.

"Identify the ..[requirements  for] designing a mapping unit to be interpreted for range
sites, woodland sites, ecological sites, etc. Develop a model that can be used for all."

"Identify means of making useful interpretations of multitaxa soil mapping units."

"Prepare ways of using ADP techniques to analyze soil surveys for use in resource plan-
ning."

Questions Discussed by the Committee

The committee was asked to reply to the following questions based on the charges to the
committee. The term "habitat type" was used as a preferred term for "potential vegetation"
or other vegetation identification.

&mtions

(I)

(2)

(3)

(4)

(5)

(6)

In your experience, do soil consociations identified at some proper taxonomic level
always correctly predict the geographic location and kind of habitat type? That is,
can we say that if a soil delineation is not wholly included within, or coincident
with a habitat type delineation there is either an error in interpretation, an in-
CluSiOn of contrasting soil, or that some environmental factor other than soil
hasn't been recoqnized  by phasing?

00 soil associations and complexes give vegetative  delineations which are useful?
(a) Is there some limiting small map scale, i.e., minimum size delineation and

maximum size contrasting inclusion?
(b) Is there some limiting level of taxonomic generalization (including phasing)

for the soil components?

Can soil Series consistently predict habitat types? 00 they usually have to be
phased, or is phasing necessary only for utilitarian purposes such as site index?

Can soil Families. or phases of Families consistently predict habitat types?

Can soil Families, or phases of Families be used for utilitarian interpretations,
e.g.. herbage yield, forest site index? 00 you have examples?

Can soil Subgroups, or phases of then be used to predict habitat types and utili-
tarian interpretations? 00 you have examples?
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(7)

(8)

(9)

Could soil Subgroups, Great Groups, Suborders, or Orders be used to predict
vegetative potential by classes in Categories more generalized than the habitat
type?

Do You have examples of v.getation  classification hierarchies which might be used
as alternatives to the habitat type-level for interpreting 3rd, 4th. or 5th Order
soil surveys?

Would it be useful to test higher-level Vegetation classes for interpreting 3rd.
and 4th Order soil surveys? Who should do this testing, how?

Nhen you make vegetation interpretations do you work from soil properties (e.g., soil
depth, water holding capacity, base saturation, etc.) through site requirements of
plants to habitat type, yield, etc?

Or. when you make vegetation interpretations do you use geographic coincidence of
certain habitat types with polypedons or larger soil areas identified by (phases of)
soil Series or higher taxa?

Is it reasonable that some one kind of map unit design (e.g., consaciations of
phases of soil Series) should be, or could be advocated as a panacea for vegetation
interpretations?

In your experience, can soil complexes or associations be interpreted usefully for
vegetation potential?
(a) ",;;,;;g soil component identification be above the level of phases of soil

(b) Are landform units (i.e., those defined primarily by other than p:oportions and
pattern of constituent soils) interpretable?

Should interpretive vegetation maps made from, and having some or all delineation
boundaries coinciding with Soil complex or association delineation boundaries
show only one dominant vegetation unit per delineation, or should they indicate
proportions of component vegetation units?

?2Zat,i,w  to Chm*ge NO.  *:

vlould ADP input effort be profitable in the current situation where vegetation
units are identified by ad hoc, uncorrelated  names of only local and temporal
significance?

Is there a large enough, general enough body of knwledge  on relations of soil
properties to habitat types, single species occurrence, yield. etc.; to justify
efforts at ADP analysis for soil property to vegetation interpretation results?

Committee Replies and Discussion

A number of committee members made extensive replies to the above leading questions posed
by the chairman. They agreed on some points, diverged on others, and considered a few
questions to be inconsequential. In summary, the committee correspondence suggested that
there is a need for more effective interpretive techniques for Order 3, 4, and 5 soil surveys
(or analopous  generalized soil maps, or interpretively generated vegetation maps). More
elaborate--perhaps more consistent--definition and description of nultitaxa  mapping units
seems a precondition to better interpretations. Renewed informal and formal research on
vegetation-soil relations is another apparent precondition. Some members considered rationali-
ration of vegetation nomenclature, hierarchical classification, and mapping concepts a de-
sirable goal to be encouraged. Several members stressed that utilitarian interpretations
(e.g.. productivity, management technique, reseedinq,  etc.) are much more important to users
than maps of potential vegetation. The problems ofcomparabilityof various resource inventory
of interpretive maos was introduced, but not pursued.
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Recommendations from the Conference

k working draft report, summaries  of canmittee correspondence replies to leading questions
and a set of tentative recorrflendatiws  were presented to the entire conference. They en-
couraged vigorous discussion on several points. The conference members showed particular
interest in soil moisture regime - natural vegetation relations. The conference approved
the following recommendations from Committee 8:

(1)

(2)

(31

(4)

(5)

(6)

Vegetation units, or landscape areas with an ecological potential to support a
particular vegetation (e.g., habitat type) should be named after their identifying
plant communities.  in addition to cornnon names, and should be at least regionally
correlated before they are used for soil-vegetation interpretations.

The basis for making soil-vegetation interoretations  (e.g., habitat types for
various soils) should be identified in soil survey reports, as should the basis
for any other soil interpretation. (Soil properties and geographic correlation
are two broad categories for soil-vegetation interpretation criteria.)

Vegetation specialists should be encouraged to provide one or several heirarchical
veqetation-landscape classifications for use with order 3. 4, and 5 soil surveys.

The SCS Soil Survey Investigations unit should be encouraged to give priority to
field studies of soil moisture and temperature regimes and related vegetation
patterns and management responses.

Regional efforts at routine ADP analysis of soils-vegetation interpretations are
not warranted at the present time. I\nalyses of sele&d data for research pur-
poses should be encouraged.

Vegetation specialists should be encouraged to describe the techniques and concepts
by which they map vegetation and define mapping units. so that definitive analyses
of soil map-vegetation mapcomparability  can be made.
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Attachment 6

SUBCO!.~lITIEE  5C - WILDLAND

No report received, but subcommittee chairman will
of the findings of the task force on Soil-Wildlife
the Western States.

Committee Members

L. Dean Marriage, Chairman G. E. Otte
L. L. Buller C. M. Thompson
R. C. Carter

submit the report
Interpretations for

AREA TASK FORCE ON SOIL-WILDLIFE INTERPRETATION

‘Ihe Program Report of the Task Force has under review:

1. A Wyoming State Office draft of key wildlife plants for selected
wildlife suecies  in an effort to develon a more comnlete  list ofI I
key habitat elements and rating tables than is now contained in
SCS Soils Memorandum-74 and related SCS Soils Form-5.

2. Suggestions for improving the key habitat element rating tables by
incorporating soil moisture regime and soil temperature into the
criteria.

3. Definitions of “good,” “fair,” “poor,”  and “very poor” in SCS
Soils Memorandum-74 for rating habitat elements.

Responses from the Task Force members on Wyoming’s proposal have been
received and are being analyzed and summarized by the co-chairmen.
There is substance and practicality in the concept of a better and more
complete grouping of key habitat elements and habitat kinds. These will
be used to modify the wildlife section of SCS Soils Form-5 to accommodate
additional key habitat elements and habitat kinds. Increasing the choice
of key habitat elements and habitat kinds will give the rater greater
flexibility in the rating process. The definitions of “good,” “fair,”
“poor,” and “very poor” remain unchanged at this writing.

There is general support for interpreting soil mapping units, composed
of two or more elements, for wildlife habitat components. This is in
addition to interpreting soil taxonomic units.

L. Langan/L.  D. Marriage, Co-chairmen
l/21/77
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CONDENSED REFOKI'OF (ZOWIT'I'IDS 6 ON "IWFZXTIONS BFIWEEN SXLS
AND FFXXLIZER RESPONSES" FOR THE 1977 WORK PLANNING
eONFERENCEOFTHENATIONAtCU3PERATIVE  SXL SUINEY

INORLW!X,FLCRIDA,JANUARY30-FEBRUARY4

Requests for reqxxses to the charges to Camrittee 6 were r&ailed
to all the states and to several other countries. Mailings were di-
rected first to the Bead of theAgroncxnyDeparWenti.n eachIandGrant
College, then (for states not responding) to the Director of the Soil
Sxvey Operations for the Land Grant College, then (for states still
not responding) to the State Soil Scientist, and finally to selected
individuals. All of the states were contacted and all of them ulti-
mtely responded. Many of the workers responded in detail and with
an enthusiasm and effort beyond our greatest expectations. Selected
examples of scse of the responses from Kansas, Mississippi, Missouri,
~ntana, Ohio, Puerto Rico, SCS-Lincoln, and South Dakota were included
in pages of correspondence attached to the preliminary reports. The
wxkers in each state can best express their local situation, opportu-
nities, and challenges; the chairmen, advisors, and members of Ccmnittee
6 are extrefnely appreciative for the responses of all of the workers.

All of the responses have been published as Cornell Agronany Mirrw
77-2 of about two hundred pages , so that this excellentnationalper-
spective of work on interactions between soils and fertilizer responses
can be available at cost of reprccluction to all xho are interested in a
it. 'Ihe.subject  setter of the charges is massive, but of extrerre na-
tional wrtance if the uses of soils are to be *roved. In general,
fertilizer trials in the past have been conducted without much regard
for the soils (as described in the soil survey); increasingly, however,
geographic variabilities of soils are being investigated both between
and within delineated soil map units. The reason that soil nap unit
variability and yield correlations have not been much studied in the
past is siqly that detailed soil naps were not previously published
for large areas of the country; the new accelerated soil report pub-
lishing program will surely stimulate r!any investigations of soil rep
unit variabilities in the future.

Most quick test labs in the Us make sane use of soil series names,
but few use soil nip units to their full potential in making fertilizer
recamendations. In a number of cases chemical tests alone have actu-
ally been misrepresentative of the present or potential productivity of
the soils; Cornell Bulletin 513 in Mime0 77-2 excellently illustrates
this fact. Recent trends tcward ~terization of soil test results'
and recarmendations  are certain to *rove the relating of data to
soils---especially as soils of m3re areas are nkapped and the reports
are published. Generally, the progress in correlating data to soil nap
units will be limited by the rate of soil ntap publication and by the
funding of data-gathering and of ca0pute.r and statistical studies. Ac-
celeration of soil survey interpretation activities wxld be a gocd in-
vestment to tie soil surveys rnxe useful in the future.



e.
1.

2.

3.

CB&FXSESTOC@!&U'lTEE6
ON IVI'ERACTIONS  BETWEEN SOILS AND FERTILIZER RESPONSES

Collect and evaluate data on the responses of crops to fertilizers
by named kinds of soils. Consider interactions between such re-
sponses, mmagmt practices and weather conditions, aad explore
techniques for defining optimal practices by kinds of soils.

Review the use of soil survey information by soil testing latma-
tories. Study whether and how the interpretation of soil test re-
sults could be irqxoved if soil survey infomation were used more
effectively.

Explore possibilities for considering critical constituents (high
Al, low ~a, trace elements) in soil classification and for incor-
porating information on fertilizer responses (including trace ele-
mants) in soil survey interpretations.

cham: Gerald W. Olson
Vice-Chaim:  lhrold &ens

Wders :

F. Allgcafi T. J. Bolder
S. W. Buol T. B. mtchings
F. H. BeinrOth L. N. Iangan
D. G. Q-ice J. H. Lee
R. L. Guthrie J. 0. Nichols

Pdvisor: K. W. Flach

G. J. Post
D. W. Hanson
R. I. Turner
R. D. Yeck
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WTIONSFORIMPmING
IWcriSW SxLsANDFTKr.ILIzERRESP0NSBs

as formulated by Ccmaittee 6 of the 1977 Work Planuing Conference

1. Analyze available relevant data and gather hew data specifically
to correlate crop yields to detailed soil map units. Workers at
experinent stations should lay out plots or exparimntal crop
strips in a sequential pattern across contrasting soils to sup-
plement the traditional more obsolete plot layout which assumes
perfectly uniform soil conditions.

2. Improve recordings of soil map units at locations where soil fer-
tility samples are collected and enter soil names into computer
fonmt for statistical correlations.

3. Initiate research into soil map unit variability to enable batter
probability statmmts to be made about predicted yields of land-
scape areas.

4. Evaluate soil properties to determine soil potential under dif-
ferent -gement systems designed for at least several alterna-
tive econcmic and cropping situations in each local area.

5. %bmit pedological  soil horizon samples also to soil fertility
laboratories for characterization of horizon soil fertility as
well as soil genesis.

6. Start systematic ix&rnla_rge scale soilsurveyingaad  sampling
of experiment stations, beginning with those of the greatest im-
portance to the most productive agricultural areas.

7. Organize a syqmsium between soil fertility mrkers ard psdolo-
gists for upxming meetings of the Amsricah Society of Agronany--
R. B. Grossnan will handle this.

8. Achieve cmrdinations of the soil survey with the soil testing
laboratories--H. I. CMens will i.nVeStigate  these procedures.

9. Set up regional projects to relate soil fertility data to detailed
soil map units--E. Miller will identify these prccedures and an-
courage proposals that will be funded.

10. Establish priorities to achieve the funding to carry out the ret-
cmendations to met the needs--on local, state, regional, and
national levels.
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NEEDS  FOR IMPROVING
INI'ERACTIONS BEIWEEN SXLS  AND  FEF’JTLIZBR  RESWNSES

as formulated by Ccmmittee  6 of the 1977 LWrk Planning Conference

1. Saed correlations of crop yields to soil mp units--for isproving
soil survey interpretations for crop production.

2. Need correlations of soil tests to soil mp units--for -roving
soil manageswant retions.

3. Need studies of soil map unit variability--to define crop response
variations of soil map landscape units.

4. Need evaluations of soil potential--to specify alternative cropping
systems and feasibility of those systems.

5. Need quick test data on all soil horizons--to characterize the
fertility status of subsoils ard substrata as well as topsoils.

6. Need first order (large scale, high intensity) soil IMPS, deep
soil profile samplings, and analyses of soils in map units in
experimental stations--to enable correlations of crop data to
mapped soils outside of the stations.

7. Need additional dialogue between soil fertility mrkers and pedol-
ogists--to start and expand cooperative efforts.

8. Need ccordinations of the soil surrey with national soil testing
associations--to bring about ccoperations and ccordinations be-
tween soil test laboratories and soil mappers.

9. Need regional research projects on correlations between soil fer-
tility work and soil survey efforts--to improve uses of soils for
agriculture in the VS..

10. Need funds for the above listed efforts to met the needs.
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STATUS OF RELATIONSHIPS BETWEEN SOIL FERTILITY AND PEDOLOGY

The future of soil science in the United States depends to a large
extent upon the relationships between the subdisciplines of soil fertility
and soil survey (pedology). Responses on the status of these relation-
ships have been received from all the fifty states and some other areas as
part of the work of Committee 6 for the 1977 Work Planning Conference of
the Cooperative Soil Survey. Speci f ical ly , the charges to the committee
and to the states were to:

1. Collect and evaluate data on the responses of crops to fertilizers
by named kinds of soils. Consider interactions between such
responses, management practices and weather conditions, and explore
techniques for defining optimal practices by kinds of soils.

2. Review the use of soil survey information by soil testing laboratories.
Study whether and how the interpretation of soil test results could
be improved if soil survey information were used more effectively.

3. Explore possibilities for considering critical constituents (high
Al, low.Ca, trace elements) in soil classification and for
incorporating information on fertilizer responses (including trace
elements) in soil survey interpretations.

The responses from the states constitute an amazing collection of reports,
indicating excellently the problems and potentials for improving these
relationships. If one reads between the lines in the reports, one can see 0
in the different states the devastations caused to research programs by
budget cuts, the deficiencies in lack of initial appropriations, and, (in
contrast) the constructive accumulations of valuable data through sustained
fundings. Research and extension philosophies are clearly pointed out.
Complications of nutrient variability of soil map units are outlined.
Selected references are listed. Along with the reports from all of the states
are included needs and recommendations of Committee 6 for future actions to
mutually benefit both soil fertility and pedology. Copies of these materials
have been reproduced as Cornell Agronomy Mimeo 77-2 (about 200 pages), and
are available from the chairman of Committee 6 at cost of reproduction. The
Mimeo 77-2 should be of considerable value to administrators of national and
state research programs and to research and extension workers planning programs
in both soil fertility and pedology. The reference is: Soil Survey Staff
Committee. 1977. Status of Evaluations of Interactions Between Soils and
Fertilizer Responses in the States of the United States and Some Other Areas:
Report on Responses to the Charges to Committee 6 (Interactions Between Soils
and Fertilizer Responses) for the Work Planning Conference of the National
Cooperative Soil Survey in Orlando, Florida, 30 January-4 February 1977.
Cornell Agronomy Mimeo 77-2, Department of Agronomy (Soils), Cornell University,
Ithaca, New York 14853---Gerald  W. Olson (Chairman of Committee 6), 707
Bradfield Hall, Cornell University.
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NATIONAL SOIL SURVEY CONFERENCE

Orlando, Florida
January 30 - February 4, 1977

Cozmnittee No. 7 - O r g a n i c  s o i l s

Charge : Review comments and make recommendations on the proposals on the
c lass i f i cat ion  and interpretat ion  o f  organic  so i l s  and  assoc iated  mineral

wetland soils developed by the Organic Soils Committee of the 1975 National
Soil  Survey Conference.

Summary of Previous Work

Renewed efforts toward interpretations of  organic soils began with the
formation of the National Task Force on Organic Soils in June 1972. The
Task Force met and prepared a report that was considered by the Organic
Soil  Committee at the National Work Planning Conference (1973).  After
further owrk and testing the interpretations were again considered by the
committee in 1975 and presented in the report of  that conference. As a
result a number of guides have been developed (Table 1) with recommendations
f o r  r e g i o n a l  t e s t i n g . Land uses and methods of  interpretation are as follows:

For Cropland

A. Management Suitability (General)

A system of rating both organic and mineral soils has been developed,
based  upon penal ty  po ints  for  unfavorable  so i l  f eatures ,  to  rate  so i l s
for  “management  sui tabi l i ty  for  cropland” .  Management  sui tabi l i ty  i s
de f ined  as  an  interpret ive  c lass i f i cat ion  to  assess  the  l imitat ions  for
management of  individual soils and the production of  crops in general.
The system illustrated applies to the North Central and Northeast states.
A wide array of  values is possible (0 to more than 1201, h o w e v e r ,  p l a c e -
ment  in  8  groups  i s  i l lustrated . Separate guides are suggested for land
resource areas or other geographic areas.

The end result of  the ratings,  as i l lustrated, resembles somewhat a
grouping  by  land capabi l i t ies , at least in the number of classes. They
are however more precisely defined and more nearly reflect production
potent ia l  i f  used  for  crop land . Since management suitability is based
on different assumptions, the classes that result cannot be equated to
land capabi l i ty  c lasses .

Although penalty points are assigned to unfavorable soil  properties an
explanat ion  o f  theeffect of  the property upon performance is not included.
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B. Hanagenent  Suitability (Specific Crops)

Management  suitability for specified crops is presented for the North
Central and Northeast states and is based upon the same soil features
as general management suitability for cropland; however, the features
may be given different weight for each crop. The penalties resulting
from unfavorable soil features are summed with a possible range of
0 to more than 120. The intention of the committee is not clear as to
whether the suitabilities are presented by groups or numerical indices.
Yield potential is not a part of the rating.

C. Development Difficulty for Areas of Organic Soils (For Cropland)

Development difficulty is a rating for use in conjunction with manage-
ment suitability. It is a method of establishing a rank that indicates
relative ease (cost ?I of land clearing and drainage. As a result,
soils having equal management suitability but bastly different develop-
ment costs can be distinguished. Vegetative cover, surface roughness,
and establishment of adequate water control are three of the criteria,
none of which are used in soil classification; although, they may be
characteristics of mapping units. Kinds of underlying materials and
coarse fragments within 51 inches are the other criteria, and these are
used in soil classification. The sum of possible indices ranges from
0 to more than 100 with placement in three groups proposed.

Forestry

Use potential groups are developed on the basis of 7 soil features significant
to tree growth, to which penalty factors are assigned. On the basis of the
penalty factors a 5-class ranking, from best to poorest, of each soil feature
has been devised as a basis for use potential groups. The soil is rated by
the class in which its most limiting feature is placed in a similar manner
to use of guides for engineering interpretations. The effects of adverse
features are not additive. None of the properties used as rating criteria
are unique to organic soils.

As an illustration of use, soil series are placed in use potential groups and
site index given for selected tree species. Ranges of site index for soil
series within Use Potential Group 3 for the seven species are as follows:
20-35 (black spruce), 40-55 (tamarack), 30-40 (II. white cedar), 45-55 (balsam
fir), 55 (black ash), 60-80 (red maple) and 90 (silver +z~ple).

The committee makes the followinp.  significant statements in regard to penalty
factors and Use Potential Groups; -

1. Penalty factors give a basis for a general rating for forestry and a
basis for analyzing soil potential for individual species. SollIe
indicator soil properties are more critical for one species than another.
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2.

3.

4.

Use Potential Groups are for general evaluation of organic soils for l
forestry uses over broad areas.

Interpretations for organic soils need to tie in with those of mineral
soils since both types of soils are likely to occur on the same property.
A rating system that will reflect the needed interpretations for both
types of soil is desirable.

Where soil surveys are available the interpretations should be geared
to the mapping units or soil series (although not stated as such, the
implication is that site index by species is intended).

Where  soil surveys are not available the key indicator properties need
to be rated to help analyze the production potential of key species.
(This implies use by nonsoil scientists on the basis of onsite examina-
tions or evaluatin by soil scientists where site data for the soil
encountered is not available.)

Interpretive Guides for Planning Purposes

Early work of the conrmittee  and the National Task Force dealt with rating
criteria for dwellings with basements. Subsequent efforts were aimed at
less costly developments and more general ratings for planning purposes.

A.

B.

Floating Light Loads on Organic Soils

This guide is intended to rate organic soils with respect to their
suitability for farm access roads, small buildings other than dwellings,
and cattle walkways where completely firm and solid foundations are not
warranted. The system is based upon penalty points for 7 unfavorable
soil features. The effect of soil preperties on the use are explained.

Excavation and Removal of Organic Materials
(Including displacement of soft materials below a depth of 12 to 15
feet )

This rating is an effort to show the magnitude of problems associated
with removal of organic soil material and/or displacement by surcharge.
Criteria are based upon soil properties much deeper than the normal
depth of observation or classification. Two soil factors are rated as
affecting excavation and three properties for displacement. Penalty
points are assigned to the adverse factors. Background material prepared
by the committee on use of this rating is inadequate.
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Discussion of Previous Uork

As a result of the committee’s effort, rating guides have been prepared
for selected uses. Many soil properties have been considered and their
significance to interpretations evaluated. Discussion or explanation of
the effect of the property on the use is only given for interpretive guides
for planning purposes. Useful guides have been developed for a systematic
analysis of soil properties as a basis for interpretations. A two-year
test of the guides by regional committees is underway and will not be fully
evaluated until the regional committees meet in 1978. Nevertheless, regional
committees did respond to varying degrees to proposals set forth ss the 1975
National Soil Survey Conference.

There are differences among the guides as to levels of generalization of
land use, applicability to both organic and n~ineral  soils, number and kinds
of classes and whether ratings may be made for series or require onsite
investigations. Some of these differences are listed as follows:

1. The cropland  rating system provides for a general guide to suitability
for cropland  as well as crop specific ratings (as for soybeans).

2. The cropland  system applies to both organic and mineral soils but
others are limited to organic soils.

3. Both discrete classes and numerical array are suggested for woodland
and cropland  but only numerical array for structures.

4. Onsite investigations are required for 4 of the 7 ratings proposed.

5. None of the guides suggest treatments to overcome the limiting factors.

The features unique only to organic soils, other than folists, or of special
concerns in interpretations of organic soils have been abstracted from the
rating guides or divisions and are listed as follows:

Kind of soil materials
Fibric
Hemic
Sapric
Limnic

Coprogenous earth
Diatomaceous earth
Marl

Origin of soil materials
Woody (needs definition)
Herbaceous
Sphagnum

Thickness of organic soil
materials

Resistance to rewetting after
dehydration of limnic soil
material

Lateral hydraulic
Susceptability  of

conductivity
crops to frost

i 250
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Mineral stratification
Wood fragments (coarse)
Kind of underlying soil

material (w/in 51 inches)
Soil Temperature
Growing degree days
Aluminum
Trace elements (Cu, MO, B, Ca:Mg  balance)
Sulphidic soil material
Sulphurous horizons
Subsidence

i n i t i a l
annual

Surface densification
Bearing strength
Erodibi l i ty



Committee Action

The comittee chairman summarized the work to date and asked that
committee members respond not only to the regional committees reports
but to queries designed to identify the needs to be met by the rating
systems, the potential users, and methods of application. Seven of the
17 members responded. There were few exceptions to reports pr,epared  by
the regional committees. The following is a summary of response to the
queries :

1. The Land Capability Classification, Woodland Ordination Groups,
Range Sites, yield estimates, site index and soil limitation ratings
for various uses provide some interpretations for organic soils.
When implemented, the ratings for soil potential will provide an
additional interpretation. Prior work of the committee more nearly
equates to the soil potential concept than to the other systems.

Needs for rating systems and purposes to be served by ratings were
identified by the committee as (a) identification of properties of
organic soils that are important to classification or phase dis-
t inct ion;  (b) inventories of “suitability” at local, regional, state
or national levels; (c) land use planning and selection of alterna-
tives; (d) identification of management needs; and (e) a guide for
on site investigations including site conditions and properties below
the series control section which may or may not be characteristic
of soil mapping units.

The committee strongly favored reference guides for on site examina-
tion with latitude for local deviations from the standards. In
addition to the foregoing, the committee felt that ratings systems
should apply to general land uses such as cropland, woodland, etch
as well as specific uses such as for potatoes, red maple, etc.

Guides to meet the needs and uses identified by the committee
represent and undertaking of considerable magnitude and duplicate
the results of those working on the ratings of soil potential.

2. The committee is equally divided as to whether ratings developed
should apply only to organic soils to facilitate comparison of one
organic soil to another or whether ratings should apply to both
mineral and organic soils to facilitate comparison of all soils on
a given tract of land or other geographic area. Gu’ides for
cropland submitted by the national committee in 1975 applied to
both mineral and organic soil, however guides for woodland and
structures were only applicable to organic soils. Any guide must
consider properties of mineral soil layers because these are an
important feature of many organic soils.
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For uses or crops unique only to organic soils, rating systems need
only apply to organic soils. When a choice must be made between use
of a mineral soil and use of an organic soil for the same purpose it
is fairly obvious that interpretations prepared from the same scale
of values will be much easier to use.

It would be help&l to the committee if this conflict in views was
resolved.

3. Adequate testing and evaluation of the guides is essential before they
are recommended for use. Committee members responding to this issue
felt that guides need to be tested by users. This is interpreted
to mean woodland managers, farmers, extension workers, and soil con-
servationists in addition to soil scientists who prepare the guides.

4. Some important uses of organic soils for which the relationship
between properties and performance need to be established are as
follows:

Cropland Small structures (floating)
shallow rooted (vegetable, etc) Foundations (stable)
deep rooted (corn, etc) Waste disposal
fruit crops Commercial use

Pastureland peat moss (sphagnum)
Rangeland peat humus
Sod production Fuel

Drainage

Recommendations

1. That the list of features unique only to organic soils or of special
concern in interpretations of organic soils be reviewed and amended
as needed.

2. That material be prepared in appropriate format whereby the unique
properties of organic soils that are significant to each major use
are listed and the effects briefly discussed. This would summarize
Present knowledge, be a useful guide for interim use, identify research
needs, and provide needed background for evaluation by way of the soil
potential concept.

3. That the committee expand its efforts to include work on horizon
designations and conventions for description of organic soil horizons.

4. That regional committees compile estimates of acreages of organic soils
by soil families.

5. That regional cormnittees  continue testing of the interpretive guides,
evaluate their usefulness and report to the national committees at
the conclusion of the two year testing period.
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6. That the committee be continued.

D. L. Bannister H. R. Finnery W. C. L y n n
J. E. Brown R. F. Former J. E. McClelland (Advisor)
H. J. Byrd K. C. Hinkley E. W. Neumann
L. P. Dunnigan R. W. Kover J. J. Rasmussen
K. R. Everett R. E. Lucas 0. W. Rice
R. S. Farnham (V-Ch) S. Rieger D. F. Slusher (Chairman)

Discussion

Daniels - Mapping the underlying mineral material is extremely
difficult in raised bogs.

Slusher - Difficulty in mapping is not sufficient reason for excluding
underlying material, especially that within 51 inches, from
consideration in interpretations.

Farnham - We need to know what the mineral soil will be like if the
organic soil material is removed for fuel or is oxidized
through farming operations.

Grossman - What are the arguments for rating systems that apply to

Slusher -

o r g a n i c  s o i l s  bu; n o t  m i n e r a l ?  _

Some view organic soils as unique and a standard for compar-
ing one with another is useful. Others are of the opinion
that users of the soil survey will want to compare all soils
on a given tract of land--both mined and organic. The need
to be met could not be agreed upon by this committee.
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SOIL SURVEYS FOR CHANCING NEEDS

It is a pleasure to participate in the work-planning conference of the
National Cooperative Soil Survey, and to see representatives from so
many agricultural experiment stations, other agencies, and even other
countries. This kind of interest should result in better soil surveys.
and wider use of them.

In the United States, the demand for soil survey information keeps growing.
Funds for soil survey activities keep growing--but not fast enough. The
Soil Conservation Service has about 1,140 soil scientists directly engaged
in making soil surveys.

This number has remained constant over the past several years while the
overall number of soil scientist employed by our cooperators has increased
from 190 in 1969 to 475 in 1977. In 1977, about 58 million acres of soil
surveys are planned, compared with 50 million acres surveyed in 1969.

We intend to maintain our efforts to reduce the time required to publish
soil surveys. We never could afford to let 4 to 8 years elapse after
field work is completed! We plan to cut the average time span required
for publication to 40 months in FY 1978, to 31 months the following year.
h’e can’t stop there. We now know that it is possible to publish within
12 months after mapping is completed; we did so for the soil survey of
Washington, D. C. All surveys will be published within a year after
mapping as our current  backlog is reduced.

Comprehensive information about the properties and condition of soil.
resources

1. -

2. -

3. -

4. -

is needed quickly as America faces many vital issues. For example :

Energy needs in agriculture are related to soils. We need to
study closely the tillage practices required to minimize energy
use and still obtain good stands and yields. These practices vary
by kinds of soil.

Proper reclamation of surface mined land requires soil survey data.
We insist that soil reconstruction is necessary so that the pro-
ductive capacity of the soils after mining is not diminished.

To minimize the use of and hazards from fertilizers, pesticides,
and other chemicals in farming, we must tailor their use to soil
properties.

Delineation and management of wetlands require soil survey data.

Speech by R. M. Davis, Administrator, USDA Soil Conservation Service, At
the work-planning conference of the National Coopertive Soil Survey,
Orlando, Florida, February 4, 1977.
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5. -

6. -

7. -

a. -

Specifications for safe disposal or re-use of waste products
depend on soil characteristics.

Proper use of irrigation waters to minimize salinity in soil
and water must be base~d on soils information.

Extensive efforts are being directed to meeting the water
quality standards of PL 92-500. Soil surveys will be required.
We also are making an erosion survey of the soils that are the
major sources of nonpoint pollution.

Land use is another national concern. Every year, about 3
million acres of privately owned land in the United States are
converted to urban uses or covered with water. This includes
670,000 acres of cropland. We cannot afford to let this erosion
of our soil resource continue indefinitely. State and local
planning agencies need to know where important croplands are to
slow their conversion to other uses. We are using soil surveys
to identify these lands as part of our important farmlands
inventory.

To meet all these needs, the National Cooperative Soil Survey must
intensify its efforts to collect the necessary information...to  relate it
to recognized kinds of soils... to convert it into a form that can be used
by people who are not soil scientists... and to make it readily accessible
in a resource information system.

To collect this information we have to improve research capabilities
supporting the soil survey and work closely with research agencies.

I am pleased with the strong representation of federal research agencies
at this conference, particularly the Agricultural Research Service and the
U.S. Geological Survey. Our challenge is to relate their findings to
identified kinds of soil and, in turn, help research agencies plan their
work to provide valid information for the whole spectrum of soils that we
recognize. Research can be planned to fill in gaps in our knowledge. Our
challenge is to coordinate our activities so that each individual can make
the most effective contribution. SCS has strengthened its soil investi-
gations program through the creation of a national soil survey laboratory
and through soil survey investigations specialists at the technical service
centers. As Dr. Eno stressed at the beginning of this conference, we have
to take full advantage of the unique contributions that our cooperators
at the land-grant colleges make to this effort. They contribute through
their own research and through their close working relations with disciplines
in the earth and other environmental sciences.

We also need to strengthen our efforts to convert technical information into
a format that can be used by people who are not soil scientists. In the
past we have stressed interpretations related to the limitations of soils for
specific uses. We are now taking a more positive approach to interpretations
by developing potential ratings for specific soils.
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a Soil potential ratings and other
many disciplines. These ratings

interpretations require inputs from
are intended 8s planning tools--not

design criteria or specifications or final site selection. They should
reflect the comparative quality of soils--in terms that do not require
translation.

The ratings recognize soil quality in terms of performance possible
after limitations are overcome through economicaliy  feasible practices.
Thus, the ratings may be simple but the logic behind them mey be complex.
The soil potential activity will be expanded greatly--and will require
major contributions from other disciplines.

The right information, in the right format, still has to get to the person
who needs it. SCS is working on a comprehensive system for collecting,
updating, and evaluating data in an information system. It will include
an advanced mapping system that will help us in preparing maps and in
developing advanced methods for their use. Ultimately, we hope to include
all of our published soil surveys. From this data bank the location and
extent of each mapping unit can be determined. Interpretive maps of many
kinds can be prepared from stored interpretations.

As we complete and publish soil surveys at a faster rate, workloads at all
levels in SCS are growing. We have been shifting responsibility from our
national office to field and state staffs for completing soil surveys,
especially for classifying and correlating soils.

This would not have been possible without 8 comprehensive system of soil
c lass i f i ca t i on . Since this conference met two years ago, Soil Taxonomy
has been published. I want ~to acknowledge the extensive help and close
cooperation of soil scientists in the United States and many other parts
of the world in bringing the work to this stage. It is not the “final word.”
It already use some changes. As new knowledge is obtained about soil
classification we will make changes.

Our mutual aim must be to relate soil facts to land uses and management
techniques in ways that people can understand and use these facts. The
people who use our information are as varied 8s the soils they manage.
Soil surveys must be flexible enough to fit their needs.

Many users also require professional help to get full value from soil
surveys. Land use and the environment will not improve simply by placing
soil surveys in the proper federal repository. I challenge all of you to
contribute the same enthusiasm and innovation to survey distribution, use,
and technical assistance 8s you continue to give to data gathering and
interpretation and to furthering soil science.
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We believe that the new administration will strongly support our efforts
related to land use and the environment. Jimmy Carter said in 1975, “This
is no time for those of us who love God’s earth and the beauty of it,
the purity of the air and water, to compromise or to retreat or to yield
in any possible measure to the devastation or deterioration of the quality
of our lives or our environment .”

Soil science is making its own profound contribution to “visible conservation”
in America and throughout the world--let us step up the pace.
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Recommendations of the committee to provide guidelines for
the 1979 Work Planning Conference of the NCSS, John E.
McClelland, Chairman, Kermit Larson, John D. Rourke, Maurice
Stout, Jr., and Eugene P. Whiteside.

The committee received many suggestions from conference participants
and these were appreciated. ‘In general the suggestions were to narrow
the charges given to committees so that specific assignments can be
completed wherever possible. In addition some response should be
provided to regional committees where comparable national committees
are not established.

The committee has the following recommendations:

1. A steering committee for the 1979 conference should be named
as soon as possible after the 1977 conference. It will consist
of 11 members as follows:

a.

b.

c .

d.

e.

Chairman, Assistant Administrator for Soil Survey, SCS;

A representative from the Washington Office Staff of the SCS,
to handle administrative details and to be contact member
for other federal agencies except the Forest Service,

The Forest Service soil leader;

A member selected by the agricultural experiment station soil
survey leaders for each region;

The four principal soil correlators.

2. By May 1, the steering committee will provide subjects and a
list of changes for the 1979 National Work Planning Conference
Committees and recommend committee chairmen. They will gain
approval for the participation of the committee chairmen from
appropriate authorities.

3. By July 1, 1977, committee chairmen will review the charges and
submit to the steering committee:

a. Proposals, if any, for further refinement or clarification
of the charges;

b. A list of suggested committee members.

4. By September 1, 1977, committee members and approval for
participation should be completed.
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5.

6.

7.

a.

9.

As soon as regional work planning conference proceedings are
available the chairman of the steering committee will ensure
that chairmen of each national committee receive copies of the
regional reports.

By Nov&ber 1, 1978, each national committee chairman will
submit 90 copies of a draft of his report to the chairman
of the steering committee.

Prior to December 1, 1978, the chairman of the steering
committee will provide conference participants with copies
of the drafts.

The 1979 National Work Planning Conference is tentatively
scheduled for the week of January 24, 1979. The place will
be determined by the national steering committee by May 1, 1977.

The chairman of the national steering committee will ensure
that all recommendations of regional committees are provided
some response at the national meetings.

The committee believes the format of the 1977 meetings should be
followed although the reports given ttx first day could be scheduled
for 2 morning sessions providing meeting rooms can be scheduled to
accommodate this change.

259



NATIONAL SOIL SURVEY CONFERENCE

ORLANW, FLORIDA, Jan. 31 - Febr. 4, 1977

REPORT OF TKE COhNITTEE ON 'IXE CLASSIFICATION

OF ALFISOLS AND ULTISOLS WITH LOW ACTIVITY CLAYS

By F.R. Moormann", Chairman

1. -Introduction

The conrmittee was established in March 1975, by the SCS; participating

in the committee's work are 25 members and correspondents from 11

countries who are or have been actively engaged in soil survey and classi-

fication in the inter-tropical region. The work of the committee is mainly

conducted by correspondence; information and discussions are communicated

by way of circular letters from the chairman. No official plenary counnittee

meetings are held, but members of the committee meet on occasion of various

internationdevents. Apart from the Orlando meeting, two more work sessions

are being arranged for 1977, i.e. during an EHBRAPA - U Jf Puerto Rico work-

shop in Brazil in June-July, and during the ISSS meetings in Malaysia, in

2. Mandate and iustification

The committee is charged to recommend changes in SOIL TAXONOMY, leading to
.

the upgrading of Alfisols and Ultisols, in which the argillic horizon is

dominated by low activity clays, mainly kaolfnitic. These are the present

"oxic" subgroups, but will include a considerable additional number of low

activity clay taxa in Alfisols and Ultisols, in which oxic subgroups have

as yet not been recognized in SOIL TAXONOMY.

a * International Institute of Tropical Agriculture, PMB 532.0, Ibadan, NIGERIA.
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The “upgrading” of oxic subgroups can be justified on various grounds:

geographically they are very widespread; the present level is too low

to permit meaningful further subdivision at the higher categorical levels

and, in terms of properties related to soil management and crop production,

they stand well apart from soils, dominated by high activity clays.

3. Cateno:ical  level. nomenclature and diagnostic characteristics

The categorical level, reconrmended  to accamnodate  the “low activity clay

soils” is that of the great group. A higher level is technically unadvisa-

ble, and would probably entail too many and too far reaching structural

changes in Taxonomy. For the great groups, to be created, the prefix “kandi”

was chosen out of many; kandi  being derived from the general term for

kaolinitic clays, i.e. kandites.

The tentative diagnostic criteria for the “‘kandi”  great groups would be the

following:

i. -

ii. -

iii. -

A CEC of less than 24 meg per 100 g clay ( NH4OAC) in the upper

50 cm of the argillic horizon.

less than 10 percent weatherable minerals in the 20-200 micron

fraction of the upper 50 cm of the argillic horizon ur.less present

in saprolitic material.

no fragipan or ‘!continuous-phase” plinthite.

Under debate is a value ~sub(i) for cation retention by “$1. which some

feel should Deb replaced-by~a hiagnostic.‘;aiue  of ECEC per 100 g clay ~(s&n of

catlons plus 1N KC1 extractable Al at the soil DH).
.~

It is reconrmended  that 'kndi' great groups be keyed out early,i.e.  immediately

after fragi-and plinth-eat groups, if present.

While most of the “kandi” taxa  have their widest disttibution  in the inter-

0
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tropical zone, they do occur in non-iso soil temperature regimes as in

the US and Europe. This is a consequence of the committee's decision

not to reconrmend a soil temperature regime limitation parallel to the

"Trap" suborder and great groups.

Various points are still under discussion, one of the main ones being

the admittance of a thin oxic horizon (more than 30 cm, less than a value

still to be determined), overlaying the argillic horizon.

A draft-key for Kandiudults was established, which is now being tested.

It is intended to submit more complete recommendations to SCS, early in

1978.

4. Repercussions for SOIL TAXONOMY, as applied to the US and Puerto Rico

Upon presentation in ORIANDO, various points of the interim - reporting

of the work of the committee came under discussion. Of importance are

following points:

_ The diagnostic values for CEC, base saturation, etc. require further

scrutiny, especially in view of analytical methods. In low activity

clays, small errors in such data may have a relatively large effect,

e.g. as regards pH dependency of CEC values.

The classification of soils with plinthite may require a complete

new approach.

_ The classification of soils from basic and ultra bas‘ic rocks, with

a high content of finely divided "active" iron oxides does not fit

well in the "kandi" concept, and requires further study. In view of

this, the "rhod" great groups and subgroups merit to be reviewed.

_ Introduction of "kandi" great groups fn the continental US is possible,

according to J. Nichols, without too many drastic changes. According

to a report of the conrmittee on the amendments to the Soil Taxonomy-

southern states, the break of 24 meg/lOO g. clay for the CEC(NlU+OAc)
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of the Bt horizon would bring all analyzed and tested soils of the

Piedmont and Mountains, and most of the Upper Coastal Plain soils

into the “kandi”  great group, while the Udults  of

Talbot terraces would fall outside of the “kandi”

From Tennessee west to Arkansas and Oklahoma, the

“kandi”  great groups diminishes; tested pedons  in

states have more than 24 m&100 g. clay.

the Pamlico  and

great groups.

occurrence of

the latter two
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Sumary  of Comnents

by- J. Vernon Martin

1. I am pleased to see so many other agencies and other

countries represented at the conference.

2. The closing out or reorganization of committees for

changing conditions is a step in the right direction.

3. I would like to see more participation of other

disciplines from TSC’s.
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Conference Summary

My closing remarks will be brief. This is the first national
conference I have chaired, I enjoyed it. We have had a”
excellent conference. I appreciate the outstanding contri-
butions from so many of you. I would like to give special
thanks to William Austin; to Fred Merrill and Jerry Joiner,
who did such a great job in guiding the field trip; and for
the wonderful hospitality.

If I have any criticisms they are directed toward committee
charges. Many of them were too broad and required a” excessive
amount of work. Committees tend to breed new committees to take
care of charges . Committees should not act like rabbits. New
committees do not necessarily resolve anything. I  be l ieve ,
though, that the procedures recommended by Dr. McClelland’s
committee should resolve the diff iculties.

Finally,  I  say thanks for the fine spirit  of  cooperation and
for your support. I look forward to continued progress in
soil survey and to seeing all of you again in two years. Thank
you.

Klaus W. Flach
Assistant Administrator for soil Survey
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INTRODUCTION

The theme of the 1975 National Soil Survey Conference was “Better Soil
Surveys for Improving Production and the Environment.”

These conferences are designed to provide a forum for discussion of
scientific and technical questions on soil classification, description,
genesis, morphology, interpretations, and use. Reports of these
conferences after trials and tests in the field become the basis for
revising our technical manuals and procedures.

The conference is made up of representatives from the National, Technical
Service Center, and State Offices of the Soil Conservation Service, other
federal agencies having an interest in the soil survey program, as well
as representatives from the Land-Grant Universities. In addition,
Canada, England, Mexico, and the FAO had observers at our conference
this year.

These proceedings contain the following:

1. Addresses to the Conference of Kenneth E. Grant, Administrator
of the Soil Conservation Service, and George R. Bagley,
President of the National Association of Conservation Districts.

2. Formal presentations to the conference of the representatives
and observers of the organizations and agencies present at the
conference.

3. The reports of the eight technical committees and the
recommendations of the conference resulting from the
discussions of these reports at the confernce.

These proceedings have no official status in their present form and should
not be given widespread distribution. The information, ideas, and data
in these proceedings simply represent trends in thinking and progress of
work. Thus they do not necessarily represent official views although
many of the methods ultimately may be adopted officially.
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TO: BILL JOHNSON, DEPUTY ADMINISTRATOR FOR SOIL SURV:
SCS, WASHINGTON, D. C.

Please accept my sincerest regrets for not being present this
morning. Have looked forward to this for several months, but
circumstances require my presence elsewhere.

Your deliberations are indeed important to rational land use
decision making in America. Planners need sound technical data
from which to select best alternatives -- commencing with the
very foundation of soils.

Best way to express the seriousness and importance of your task
is to quote the late Adlai Stevenson who said:

“There is a new America every morning when we wake up. It is
upon us whether we will it or not. This New America is made up
of many small changes: a new school here, a new industry there,
a new factory where yesterday there was vacant swampland.
All of these changes add up to a broad transformation of our lives,
Our task is to guide those changes, for though change is inevitable
change for the better is a full time job.”__

Best wishes for a highly productive conference.

William L. Vaught, Field Represent9



Soil Resource Investigations in Canada

John H, Day
Canada Department of Agriculture,

Ottawa,  Ontario

I am very pleased to be here with my colleague Mr. John Nowland.
Mr. Nowland  is our correlator for the provinces of eastern Canada. I
wish to thank you for extending to us the invitation to participate
in this work planning meeting. And on behalf of my other colleagues
I thank you for the opportunity to be involved in the work of the
organic soil task force.

During the last tw years we have, of course, continued with our
standard reconnaissance soil survey program. In urbanizing areas
where competing demands for land are pressing, we conduct detailed
surveys. In remote area8 we conduct smaller scale, or exploratory,
survey, e.g., the pipeline corridor in arctic, hydroelectric power
development areas.

In the field of soil classification the major development has
been the proposal to classify soils that have permafrost within one
meter of the surface in 8ome  part of the pedon. They are the
dominant soils in the zone of continuous permafrost, have their
maximum development in organic and poorly-drained, fine-textured
mineral soils, Three major kinds of Cryosolic soils are recognized
at the Great Group level. These are:

1) Mineral soils displaying marked cryoturbation and generally occurring
on patterned ground.

2) Mineral soils without marked cryoturbation,

3) organic soils.

Order Great Group

9 Cryosolic 91 Turbic
Cryoeol

Subgroup

9101 Brunisolic Turbic
Cry0801

9102 Regosol ic Turbic
Cry0801

9103 Gleysolic Turbic
Cry0801

92 Static
Cry0801

93 Organ0
Cryosol

9201 Brunisolic Static
Cry0801

9202 Regosolic Static
Cry0801

9203 Gleysolic Static
Cryosol

9301 Fibric Organo
Cry0601

9302 Mesic Organo
Cry0801

9304 Humic Organo
Cryosol

16

Subgroup modifier

5 Saline
9 Lithic

5 Saline
9 Lithic

9 Lithic
10 Glacic
11 Terric



The Brunisolic, Regosolic, Gleysolic, Fibric, Mcsic and llumic subgl~oups
intergrade to the respective mineral and organic soils. The glacic
subgroup modifier is used with layers that contain 95% or more of ice
and are more than 30 cm thick within the 1 meter control section.

The implication of the adoption of this order, after the completion
of the testing period, is that adjustments of six order definitions will
be required end cryic subgroups will be deleted.

Another project in hand is the development of B landform classification
system for use in conjunction with soil mapping. Schemes developed
separately for mineral and organic landforms are in the later stages
of evolution and will be merged.

The mineral landform system can be used without expert knowledge
of geomorphological processes, although the basis genetic types are
used for a ninefold canpositional breakdown, e.g., morainal, lacustrine,
fluvial rock. The surface form of each of these divisions is classified
in terms of configuration (e,g., ridged, rolling, pitted) smoothness and
inclination. Veneered forms and a variety of erosional modifiers are
recognized, Versions of the system have been successfully integrated
with soil marina notablv in the ox-winces of British Columbia and

L. I

0 Saskatchewan.

The systematic approach to mapping organic soils in their landfonn
setting was developed mostly in the province of Manitoba. Tt recognizes
the close relationshkp between water chemistry and peatlend surface form,
and is well sclited to surveys where ground checking is limited.

Our attempts to develop a soil information system (CanSIS)  arc
succeeding. Seven computer files are concerned with soil profile
descriptions, soil maps, soil management, soil degradation, etc. The
soil data, soil cartographic and soil names files are now operational.
Although much work remains to develop these files further, data can be
input, manipulated and retrieved. Digitizing equipment is operative
and soil maps are now digitized as a normal cartographic operation.
This will greatly facilitate soil survey operations and analyses of
data by producing acreages, legends and interpretive maps for land
evaluation automatically on the computer.

The scope of the CanSIS system is expanding; a number of provinces
are establishing their own compatible hardware and software, National Parks
vi11 be using CanSIS for resource inventories. An international Soil Data
Exchange project has been initiated with french-speaking countries.

YOU know that the International Society of Soil Science Congress 1978
will be held in Edmonton, Alberta. The executive ccmmittee is alive and

0

working. The soil tours committee is organizing to undertake tour route
selection this spring, soil site and sample selection during the summer.
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Tours will cover the southern part of Canada from east and west coasts
to Edmonton, and from Edmonton to the Arctic coast, There are to be
eight precongress  tours, four midcongress tours near Edmonton, and nine
postco"gress tours. The longest trip of 15 days would canbine three tow-s
in eastern Canada.
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SUMMARY

The directors of the Soil Survey Admj nistration Division of the Hy-

draulic Resources Secretary of Mexico want to sincerely acknowledge the kind

invitation to assist to this National Soil Survey Conference, made by Dr. Wi-

lliam M. Johnson, the United States Department of Agriculture’s Deputy Ad-

ministrator for Soil Survey.

The Hydraulic Resources Secretary has as one of its objectives, the

development of irrigation projects all over Mexico, for which the Soil Survey
0

Administration Department is carrying out soil investigations in the different

categories such as: reconnaissance, semi-detailed, detailed and special.

These investigations have well defined objectives within irrigational agriculture

and are carried out with specified procedures.

This folder contains a brief description of Soil Surveys work done by

the Soil Survey Administration Division in Mexico.
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ANTECEDENTS

The Comisibn  National  de Irrigaci6n (CNI) (National Irrigation Commi
ssion) was founded on January 4, 1926. It was a branch of the Secretaria de -
Agricultura  y Foment0 (SAF) (Agriculture Development Secretary) and was
created at the same time as the Irrigation Act, that asigned  the National Irriga-
tion Commission to plan, construct, colonize and operate the national irrigation
districts.

The Departamento Agroecon6mico (Agricultural Economy Investigation
Department) was created the same year, as part of the National Irrigation
Commission. Its main purpose was to improve the utilization of soil in the
irrigation projects. This Department has changed its name on several occasions,
until it has become the Direcci6n  de Agrologfa (Soil Survey Administration
Division).

The period that this report will cover, is between 19261974, that is,
approximately 48 years. We shall divide this span into three stages: from
1926 to 1946, from 1947 to 1966 and from 1967 to 1974.

First Stage (1926-1946). This stage includes the creation of the National Irri-
gation Commission andtakes us up to the founding of the present SecretarSa  de
Recursos Hidraulicos  (SRH) (Hydraulic Resources Secretary). During this
stage, the Agriculture Economy Department hired North American Technicians
in order to train Mexicans in this field. This Department acquired valuable
experience during this stage and carried out investigations in soil classification,
in several different states of the country. At the same time, Regional Labora-
tories for Soil and Water Analysis were created,

However, we would like to mention that, during this period, there
were critical stages where the initial effort slowed down and this was reflected
by low production in the irrigation districts. This also indicated the need for
continuous basic soil surveys for all the irrigation projects.

Second Stage (1947- 1966). This stage begins with the creation of the Hydraulic
Resources Secretary. TIie Agricultural Economy Department changed its name
to Departamento de Agrologfa (Soil Survey Department), Sixty technicians
participated in the continuation of this work.

Durditlg this period, the soil surveys made, were included as a part
of the requirements set by the Bancos Internacionales de Credit0  (International
Credit Banks), These banks required the use of new methods for making soil
surveys, and so, within the Soil Survey Department, a Photogrammetry and
Photo-interpretation Office was created,
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Third Stage (1967-1974). In order to carry out soil survey investigation syste
matically,  for large andsmall  irrigation projects, the Hydraulic Resources
Secretary created the Soil Survey Administration Division in May, 1967.

In this way, the new Soil Survey Administration Dlvision has directed
its objectives toward the systematic realization of soil survey investigation as
a part of the basic studies made for irrigation projects,

GOALS OF THE SOIL SURVEY ADMINISTRATION DIVISION

Soil Survey investigation is part of a general program of activities
carried out by the General Department of Investigation, They form part of
other basic research that is necessary for the correct planning of the different
irrigation projects that the Hydraulic Resources Secretary is making throughout
the country.

Soil studies are subdivided in: reconnaissance, semi-detailed, detailed
and special. These technical documents are elaborated with well defined methods
and objectives. These are made up of two equally important parts, the technical
memorandum and their corresponding soil maps.

The soil survey maps contain the localization and extention of the
unites called series, types and phases as well as the kinds of soil to be used
with irrigation,

The information that is described in the technical memorandum, refers
mainly to the general pedological and hydrodinamic  characteristics of soils.
This data is related to the taxonomic or interpretational units that are show on
the land maps.

The principal data that is provided by the soil survey is the following:

1. Soil Classification maps in series, types and phases.

2. Classification of land to be used in agriculture with irrigation (6 categories).

3. Water quality in irrigation,

4. Irrigation methods, water depths, etc.

5. Cultivation programs.
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0
6.

7.

8.

9.

Preventive measures against saline soils.

Agricultural drainage needs.

Preventive measures against erosion.

Soil management.

10. Bases for determining soil capacity use (8 categories).

The investigation procedures used for soil surveys done by the Soil
Survey Administration are the following:

1.

2.

3.

0

4.

5.

6.

7.

8.

9.

10.

General specifications for the different kinds of soil investigations.

Field data instructions.

Methods for water and soil sample analysis.

Methods for making reconnaissance, semi-detailed, detailed and special
soil surveys.

Climate calculation instructions.

Aerial photograph specifications.

Specifications for chart elaboration.

Instructions for determi~ning hydraulic conductivity (drill method).

Linear programming system for plannix crops.

Petrographic analysis, chromatographs and electronic microscopy

The following are International work norms that are used as a basis for
the elaboration of soil surveys:

1. Soil Survey Manual, US Department  of Agriculture.

2. Irrigation Suitability Classification Bureau of Reclamation Manual,
US Department of the Interior.

3. Land Capability Classification, Soil Conservation Service US Department
of Agriculture.
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4. Diagnosis and improvement of Saline and Alcali Soils (Handbook 60)
US Dept. Agr. Regional Salinity Lab. Riverside, Calif.

5. Salinity in Relation to Irrigation, Regional Salinity Laboratory
Riverside, Calif. USA.

6. International Institute for Land Reclamation and Improvement
Wageningen The Netherlands.

7. A Field Method for Measurement of Infiltration US Geological Survey.

8. The Auger Hole Method, International Institute for Land Reclamation
and Improvement. Wageningen The Netherlands,

9. US Coast and Geodetic Survey Special Publications, US Department of
Commerce,

10. Manual of Photogrammetry and Photointerpretation. American Society
of Photogrammetry.

Organisms that are served by the Soil Survey Administration,

The information that is contained in the soil surveys, is presented in
technical publications that are requested mainly by government offices that
are carrying on agricultural development projects within the country.

At the same time there is also permanent public service available,

THE ORGANLZATION  OF THE SOIL SURVEY ADMINISTRATION DIVISION

For carrying out the different jobs that are given to the Soil Survey
Adminstration Division, we have the following organizations,

Central Offices in Mexico City

Direction

Soil Department

Special Investigation Department
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Laboratories Department

Agricultural Department

Soil Chart Department

Publication Department

Administrative Department

Photographic and Cinematographic Laboratory

11 Field Staff and installation units throughout Mexico

12 Laboratories for soil and water analysis throughout the country.

5 Mobile field staff and equipment units.

0
25 Experimental fields spread out in all parts of the country.

Technical and administrative staff of the Soil Survey Administration Division.

Agronomists with different specializations

Chemical Engineers with different specializations

Civil Engineers

Physic-Mathematicians

Economist and Geologist

Technical Librarians and Translators

Qualified draftsmen

Administrative Personnel

75

26

6

6

12

6

15

40
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TECHNICAL PUBLICATIONS

During 1971-1974 the Soil Survey Admlnstration Division has made
978 Soil Survey studies in the four established categories (reconnaissance,
semi -detailed, detailed and special) of which 17 have been published in a
serie that is listed below with a total of 11 200 copies,

SERIES PUBLICATIONS PRI NIXNG

Studies 6 4 500

6 3ooo

Miscellaneous 5 3700
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INTERNATIONAL TECHNICAL EXCHANGE _

The Soil Survey Administration Division has made some investigations
together with other international organisms, above all in the fields of geomor-
phology, classification, and soil genesis in the Mexican Republic. Some
outstanding examples of these are:

- Soil Unities of Mexico - by FAO System,

- Soil Classification of Chihuahua State (7th approximation),

- NASA-USA.

- Regional Salinity Laboratory Riverside, Calif. USA.

- ORSTOM, France.

- Wageningen, The Netherlands.

- The Soil Center International: Gante, Belgium.

Postgraduate studies have been made by technicians of the Soil Survey
Administrative Division in the following countries:

USA

Holland

Canada

France

West Germany

Israel

Brazil

Colombia

Peru

Argentina

Panama
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BRITISH SOIL, SURVXY OV>:RSEAS

by

A J Sqfth

Lend Resources Division, Surbiton, UK.

I regret that the title of my talk is doubly misleading. In the first
place it suggests an intention to discuss all British soil survey work
abroad whereas I plan to speak only about the work of the Land Resources
Division of the UK Ministry of Overseas Development. Thus I will be
ignoring the very considerable efforts and achievenwts of British soil
surveyors working overseas for conlnercial firms, universities and other
organisations, both in the present and in the past. Secondly, to many
people especially perhaps to an Amerioon  audience, the term 'soil survey'
may have a rather different connotation from the activities of Land
Resources Division which I am about to describe.

History and Cbjectives of Land Resources Division(1)

The Land Resources Division (LTO) was formed within the Directorate of
Gversess Surveys in 1964 by cow.bining the UK Pool of soil Scientists with
the For-estr-y  and Land Use Section of the Directomte, but the roots of
these formative units can be traced back about twenty years to the
iwediate post morld '/far II period. In 1971 LRD became an independent
scientific unit contributing to the British Overseas Aid Prograrxu:e.

The primary objective of LRD is to assist Governments of developing
countries to evaluate their land resources with the longer term view of
accelereting  rural development on a sound basis. The aim is to stwdy land
in all its aspects - approachi~ng as closely as possible to a study of
physicci.1 reality. Thus although the Divisir,n is not large its range of
specialists is vrrried. Tile  core staff comprises some sixty scientists
I:!oost  of when have extensive overseas experience in such fields as soil
science, ecolom, geonorphology, forestry, hydrology  and various aspects
of agriculture including agronomy, animal production and agricultural
economics. The largest single group is, in fact, the soil scientists.
This core staff can be supplemented by specialists engaged on contract to
carry out specific projects.

LRD staff are currently working, or completing work in 15 countries of
which 5 are in Africa, 5 in Central America and the Caribbean, 4 in Asia
and the Far Dast and one in the Pacific. Not all of the projects involve
a significant element of soil science for they inolude forest inventories
and agronomic studies. Soil survey does play an essential part, however,
Ian the Division's largest current projects in the Yemen Arab Republio and
in Centrb.1 Nigeri~a. The Central Nigeria project employs five soil

-., --.~----

(1) Described in some detail by Baulkwill (1972)
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surveyors and calls for land resource survey of an area of more than
go 000 square miles. ';/hen this project is completed toa.r& the end of
1377 LRD v:ill have surveyed over 200 000 square miles of Nigeria at
roconnnissance love1 - more than half of the total area of the country
(see Fi~g. 1).

LRD's Approach to Resource Assessment

All of the areas studied by LRD lie outside the United Kingdom.
Nevertheless, it is convenient and economic to carry out sor?e stages of
the work at our heodqwrters at Tolworth, son:e 15 miles south-west of
London. A proccd~ure that makes this possible has been developed.

Requests r;or assistance from oversets governments ore transmitted to
London by our En:bassies or Xigh Commissions abroad. In London the requests
are cons?.dcred  by the relevant Geographical Departcents of the Mnistqy of
Overseas Development and, if appropriate, LRD may be asked to undertake R
xret apprnissl to determine the best way of providing assistance.

A project appraisal usually involves a visit, to the cowtry by three or
four specialists in different disciplines and, depen%ng on the size and
coniplexity of the problen, may take a fen weeks or several months to
complete. This ~/or> gives rise to specific project proposals and if
thcsc are fevourably  received by the overseas government a land rosouroc
study is started~.

Three principal stazes c&n be &.stinguiahed in a typical LRD project:

1. Project preparation in the UK

2. Overseas field work

3. Data processing and reportj.ng in the UK

The preparatory work in Iiritein is concerned largely with air photo
interpretation and a preliminary definition i s made of landscape units in
the project area. Preliminary raps are made and stores and equipment are
sent abroad. In addition special efforts are made by the LRD information
service to obtain all relevant existing literature for study by the project
teaIli. In recent years and for the larger projects this activity has led to
the preparation of special bibliographies which have boon publj~shed  on a
limited scale.

The nature of the field work abroad varies very greatly, of course, in
relation to the objectives and pbsical conditions of tie project.
~asioally, the Division follovro a method of landscnpo  analysis pioneered
by the CSIRO, Austrcli~a  (described l!!ozt fully in Christian and Stcurart 1768).
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Amongst resource survey organisations LRD is somewhat exceptional in
pinning its faith 50 firmly to this method but we believe it offers a
number of advantages, espeoially  for rapid survey of large area5 with
difficult 800855. Not least of these advantages is the extent to which
the method encourage5 a team approaoh and, indeed, oompels a degree Of
integration between scientific disaiplines in the assessment of land.

The method leads to division of the surveyed region into land systems,
which are fairly large unit5 of landscape having oharaoteristio patterns
of relief, soils and vegetation. If the intensiw of study permit5 the
land system5 are subdivided into land facets, units of the landscape having
individual significance in relation to existing and potential land use.

The land system5 and land faoets are described in terms of the various
landscape component5 (Geomorphology,  soils, vegetation end land use) which
are examined in the field in varying detail depending on the overall
intensity of the study. Table 1 illustrates the level of categorisation
aimed atin LFlD surveys of differing intensity. Usually the boundaries
beteeen the mapped units are determined by landform oriteria and only in
very intensive studies or where soil changes of great practical consequence
oocur (eg: between sandy Dntisols and Vertisols) would soil boundaries
per se be traced.

In several LRD projects, however, very intensive soil survey5 of sample
areas have been oarried out to obtain a better understanding of the
relationships between soils and of the diatri.bution of soils within the
larger landsoape units.

During the oourse of field work samples of 50115, vegetation and water are
sent to the United Kingdom for analysis, the soil samples being handled by
the Tropioal Soils Analysis Unit whioh is part of LRD.

To an increasing extent so&o-economic, agricultural and forestry studies
proceed in parallel with the survey of the landsoape to provide a basis for
sound interpretation of the survey findings.

On oompletion of the fieldwork an interim report on the findings of the
study is sent to the recipient government but the projeot is by no means
over. In the final stage, back in UK, the project team obtain5 a major
aeaistanoe from supporting services at headquarters - information retrieval,
oomputer,  cartographic, laboratory and publishing servioes. Data processing
by computer play5 an incrcaeingly  important role in all aspects of
landsoape and sooio-economic analysis. The Division oan also draw upon
a fund of specialised overseas knowledge and experience not only within
its own Ministry but also at many British universities and scientific
institutions. LRD is particularly fortunate to be able to rely upon its
erstwhile parent, the Direotorate  of Overseas Surveys, for final map
PrOduOtiOn end for almost day to day liaison with LRD's own Cartographio
Unit in the initial compilation stages. The findings of the larger projects
are published a5 one of a series of LRD Land Resource Studies eaoh of whioh
inoludss * rang8 of maps.
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Guadalcanal : An Example of an LBD Land Resource Study

The details of methods of soil study and mapping used in LRD projects have
varied very greatly, partly because of differing project objectives, partly
to meet differing environmental conditions and partly to explore with varying
success new ways of overcoming the problems of survey in less developed areas.
No single survey can be regarded as typical, therefore, and in choosing the
land resource survey of Guadalcanal as an example of LBD's work I confess I
have been influenced by the interest which this famous name can be expected
to arouse in *n American audience.

The island of Guadaloanal  which covers 5 730 km* was mapped by LTlD between
l#!arch 196 and June 1968 as part of a five year programme to map the
28 420 km of the British Solomon Islands.8 The aim of the survey was to
determine areas of land with agricultural potential and to provide basic
data on the soils, topography, current and potential land use of these
areas. Taking account of the rugged terrain and the virtual absence of
roads (96 km only along the northern coast) the land system approach was
thought to be the only possible means of obtaining the required answers
within the time available.

Apart from the northern plains and a few river valleys most of Guadalcanal
is hilly to mountainous with a main ridge rising on average to 1500 m and
culminating in peaks at 2 330 m end 2 450 m within 15 km of the southern
coast. Deytime temperatures exceed 25OC throughout the year, humidity is
high and rainfall varies from 3 C00 mm on the northern coast to >13 000 mm
in some years on the southern coast.

Fortunately air photographs at scales of between 1:40 000 and 1:60 000
and maps with 40 m form lines were available for the whole island. These
were used to produce a breakdown of the landscape into 43 land systems on
the basis of topography and vegetation.

Two weeks in each month were spent in fieldwork. Up to four parties
worked from a coastal base camp and moved by ship or dinghy along the
coastline to the starting point of each day's work. Incised rivers subject
to flash flooding and steep, unstable, often precipitous slopes restricted
routes to inter-village footpaths, hunting tracks or valley sides and only
rarely was traverse cutting resorted to on the reconnaissance survey. The
routes were chosen to reach areas characteristic of the land system and the
distance travelled by a party in one day averaged 5-10 km with a maximum of
25 km. Sites were selected along the routes on a subjective, non-random
basis with~the aim of describing as many facets of the land system as
possible.

Because of the hilly nature of the terrain and the overall dense forest
cover, the routes had to be checked continually by reference to the air
photographs and by comparing altimeter readings with the contoured maps.
Even so precise location of sample sites was the exception rather than
the rule. Generally 6-10 site descriptions were made each day. They
represented as many different land facets as possible but because of the
orientation of paths along the more accessible routes, sites near ridge
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crests tended  to predominate. At the selected sites, augerings of soil
profiles were fully described. Slope end altitude readingo of the site
were supplemented by records of adjacent slopes, relief and the ground
condition of the area, erosion, gullying, rock outcrops, land use and
vegetaticm. After acme days in an area representative sites would be
seleoted and soil pits dug, desorlbed and sampled. On Guadalcanal
3 700 soil augerings were ma& and 187 pits were sampled.

The broad groupings of soils recognised were described and mapped a8
Soil Associations and the most extensive soils in these associations
were correlated with the US Soil Taxononly.

From the reconnaissance fieldwork it was possible to decide which
provisional land systems had 8cmc agricultural potential and from them
representative sample areas were chosen. These area8 were studied in
detail in order to investigate soil/topographic relationships and to check
the area1 distribution of ~oi1.s.

The sample area8 varied in size between &O and 80 acre8 and were defined
by traverses 200 ft. apart and between 3 000 ft and l+ 500 ft long out on
agrid syysten. The area was accurately surveyed using an engineering
level and mapa with contour intervals varying between 1 ft and 20 ft
were produced depending upon the nature of the terrain. Soil.3 were
described at 100 ft intervals along the traverses and samples taken from
the most widespread kinds of soil. The detailed information on the soils
of these representative area8 was presented in a series of maps showing
single soil characteristics suoh as 80118, soil depth, drainage, stoniness,
depth of humus horizon and land use.

For the island as a whole the following maps were produced:

at 1:250 OW scale

(a) Physiography end phyyaiographio  regions

(b) Gatchment areas

(0) Soil sample sites and traverses

(a) Soil associations

at 1:150 000 scale

(e) Land Systema and Land Regions

(f) Land use (1962-1971)

(g) Agricultural opportunity areas (areas in which present
land use is markedly below physical potential)

(h) Forest types
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Some Special Problems and Resulting Trends in Land Resource Survevs

IFI conclusion I would like to speak briefly about the special problems which
face LRD and similar organisations carrying out resource surveys overseas in
developing countries. These problems can be surrimarised  under three headings:

1. Objectives and programming

2. Accessibility and logistics

3. Interpretation and applioation  of survey findings

Objectives and programming:

Unlike many national soil survey organisations,  LRD has no long term,
routine progranui8.a of work for which a high degree of stsndardisation  can
be developed. Each of our operations is a unique response to a request
for aid. Terms of reference must be prepared on eaoh occasion to define
the objectives of the study and the means by which these objectives will
be achieved. Lack of technical expertise in the countries which we serve
is the reason for our Division's existence and it follows that much of
the responsibility for defining the objectives and methodolo~ of our
projects falls on our own projeot appraisal teams. Muoh of the time of
senior staff in the Division is devoted to this work. Occasionally,
perhaps increasingly, such work is an end in itself, leading to thf?
preparation of Terms of Reference for projects which an overseas
government may submit to commercial consultants or to other sources of
bilateral or multilateral aid.

A large proportion of LRD's work has been at reconnaissance intensity,
for many developing countries lack the broad knowledge of resource
potential necessary to decide the most fun&mental aspects of land use
policy. In developed oountries these basic questions have often been
answered by farming experience and where this proves inadequate a broad
picture of resource distribuMon  can often be synthesised from large
amounts of data derived from years of intensive surveys. Time is too
short for this approach to serve the developing countries. Once a need
has been identified, environmental data, including soils data, must be
obtained as quickly as possible or planning will proceed without it - such
is the urgency for development. This implies that environmental
conditions must be summarised on the basis of a minimum of observations
and Samples. This, in turn, places special demands on the oalibrs of
the survey team - above all they require relevant experience. I have
already emphasised the overseas experience of the LRD staff but this is
lsreely a legacy of oolonial history and the problems of training youthful
replacements for these men are very considerable.

A ohange in the pattern of LRD's work is discernible for there is a
tendency for the proportion of more detailed studies to inorease. This
trend is understandable, for the 'Development Studies' produce an actual
blueprint for the implementation of development and help to meet the
current need in most countries to produce 'bankable' projects. Economists
and financiers are less eager to invest in small scale reconnaissanoe
studies for in themselves these yield relatively few opportunities for
immediate development, There are obvious dangers, however, in jumping
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too quickly to the DevelopmeEt Study - in attempting to answer the
question 'how' before the question 'where' has been adequately answered.

Associated with the greater emphasis on Development Studies has come 5
gradual chulge in the priority accorded to soil survey in relation to
other aspects of an integrated environmental study. Experience ha5
demonstrated that if the location and objectives of proposed doVelOpmont

have been chosen with reeaonable care then studies of aoOiolOgy,
marketing, water supply and. perhaps other faotors may have a more
important bcarjng on economic and practical feasibility than the findings
of soil survey. on the other hand, once feasibility is determined,
soil survey has a major role to play in farm plsnning end in guiding
iana management.

In general, the economist is playing an increasingly important part in
LRD work - not least in helping to define the objectives of the work
before actual inventory begins.

Accessibility and logiatioa:

Guedzloanal provides an excellent example of the cliffioult terrain in
wldch LRD is commonly called upon to work, Equally good examples could
be quoted from Nepal or Sabah. The phyaioal prOblema associated with
such difficult access are obvious and to these muot be added the usual
problem5 of accommodation, trsnsport end equipment maintenance associated
with life in developing areas; all of whioh requires that a
disproportionate amount of staff time must be used in purely
organisntions.1 matters.

.Difficultiea of access also exert a controlling influence on survey
methoas. They place limitation5 on the types of modern equipment that
can be used either beoauae of weight or size (eg: powered augers or
diggers) or because of problems of sensitivity, calibration or
maintenance (eg: neutron moisture probes), On the other hand aooeaa
problems together with shortage of skilled aasistanta have encouraged
trial use of automated recorders, notably automatio weather stationa,
with promising results.

Above all, difficulties of aoceaa have enoouraged maximum use of air
photo interpretation in LRD surveys. Conventional panchromatic black
and white aerial photography romaina the mains* of our work but
other forms of imagery are used and a watchful eye is kept on advances
in the field of remote sensing.

Interpretation and Application of Survey Findings:

A major oonoern in organiaing le,na survey5 over5eaa is to ensure
that the findings will be put to effective uae. The result5 of the

0

survey need. to be reported in a form that will be of greatest immediate
value to potential user5 but, in addition, specific effort5 need to
be made to bring the report to the user's attention e.na to explain its
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significance. Dealing with this latter point first, LRD has made it a
practice for a team leader end perhaps some of his colleagues to return
to a country to present their completed report to the government and
also to hold what might be termed an "induction se&n& at which local
staff at appropriate levels are instructed in the use of the report.
Increasingly in future it is likely that a member of the project teem
will remain in the country for as much as a year after completion of a
large survey to assist in integrating survey findings into the
government's planning process.

Concerning the form of the report it is apparent that special attention
shculd be paid to i.nterpreting the scientific information in terms
that will be readily understood by the principal users and that
recommendations and practical interpretations should be prominently
placed separately from material of a purely reference nature. The trend
is for interpretations to take the form of clear cut recom:endations  of
the suitability of land for rather specifically defined forms of lend
use knovm to be of interest to planners in the area. An individual
tract of land is likely to be suitable for more then one use and if
guidance is to be given in choosing between uses an attempt must be
made to express the different suitabilities in quantitative economic
terms. Weedless to say this presents special problems in the developing
lands of the tropics where all forms of quantitative data are scarce.

In the field of soils the desire to assess potential produotivity
quantitatively has aroused new interest in parametric methods of soil
interpretation - an interest that is doubtless stimulated by more
widespread availebility  of computers and 8 greater familiarity with
statistic81 methods and model building amongst soil scientists.
Certainly the need exists for rapid means of assessing potential
productivity under defined conditions from measurable characteristics
of the soils end other environmental attributes.

The means of interpretation must be rapi~d for if the assessments are
to relate to specifio uses and are to take account of economic criteria
their useful life will be very short. Indeed they may have to be
up-dated with subtle changes at frequent intervals returning each
time to the soil end other bzsic surveys for the baseline data.
Nobody imagines this will be easy but I personally am convinced that
it is the direction in which we must go. We must carry out knowledge
of soils and land more than halfway to the planner if ws want to
ensure that these precious resources are wisely used. This, I believe,
is what our work is all about.



Having only recently joined Lard Resources Division it is apparent that,
although the vious expressed are my ovm, the work descri.bed is that of
my collenSues  and I am psrticulsrly indebted for material provided by
1.Y '/I J Aaulkwill,  I:r J X F Hansel1 and Mr A R Stobbs.
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LAND RESOURCE ANALYSIS PROGRAMS
OF THE

MU. S. GEOLOGICAL SURVEY
J  .R. BALsLEY

I am very pleased and honored to be invited to the National Soil Survey
Conference to discuss with you the Land Resource Analysis Programs of the
UnitedStates  Geological Survey. Traditionally, the Geological Survey has
been interested in assessing the mineral resources of the United States
and for that reason has concentrated most of its research and activities
on the bedrock. As I understand it, the Soil Conservation Service has
traditionally been dedicated to soil and water conservation related to
agriculture and has concentrated on the soils. Now that the Nation as a
whole has recognized the value of our land resource and recognized the
need to know more about it to be able to make wise decisions as to its
best “se, we must learn more about the material that lies between the bed-
rock and the surface soil. Our two organizations share the major responsi-
bilities of meeting this need, and recognizing this, we have for many years
been conducting informal exchanges. Many of you in the field offices know
of these joint activities of the USGS and SCS. Our two organizations are
about the same size and both conduct extensive field operations. As is the
case in most organizations of this type. the field men feel that the
Washington headquarters office doesn’t know what’s really going on, and
they’re probably right. But we do get together, even in Washington, and
have now established a formal SCS-USGS Coordination Committee to improve

and expand this cooperation. This group meets every two months under the
leadership of Bill Johnson from the Soil Conservation Service and Frank
Clarke from the USGS. Subcommittees on special topics meet more frequently
and to give you a flavor of the content of our discussions, I’ll give you
a quick rundown of their titles. The ERTS-Mosaic Reproduction Subcommittee
has already moved forward with the printing on U. S. Geological Survey
presses of the Soil Conservation Service 1:5,000,000  mosaic of the NASA
ERTS photography. This is to make your band 5 and 7 summer scenes of the
If. S. available at only $1.25 a copy. These should be ready by March 15.
You may not have heard that the ERTS satellite has now been renamed LANDSAT.
so we’ll have to get used to a whole new set of initials. There is a
subcommittee on Wetlands, which is concerned with their definition and
methodology of their study; another on the coordination of mined-area
reclamation programs; another on the coordination of our Land Use Data and
Analysis program activities with the land-use mapping needs of Soil
Conservation Service. There is a subcommittee on publication of flood-
plain maps which has arranged for the USGS presses to print Soil Conservation
Service flood-plain r.~aps. Other subcommittees deal with the coordination
of air photo needs, the interagency coordination of peak flood flow esti-
mates and procedures, the Federal Water Data Coordination program in relation
to the Soil Conservation Service needs, and the joint District of Columbia
Soil Survey.
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Many of you are undoubtedlyf&liar  with our organization but I would like
to review it briefly and then discuss the various ongoing programs that
may be of interest to members of.the Soil Conservation Service.

We have four main operating Divisions: the Geologic, Conservation, Water
Resources, and Topographic. We also have support Divisions: the Adminis-
trative, Computer Center, and the Publications Division; the latter is
involved not only with our book publications but operates a major map
printing plant.

The Geologic Division is responsible for studying the earth in three
dimensions with particular emphasis on evaluating mineral resources
including petroleum. It Is also involved in the study of natural hazards
including earthquakes, landslides, and volcanoes and it conducts geological
and geophysical studies of the Outer Continental Shelf.

The Water Resources Division studies the distribution, characteristics,
and behavior of water on and under the earth's surface.

The Topographic Division maps the natural and cultural features of the

0

land and is responsible for the National Topographic Map Series.

The Conservation Division is responsible for evaluating and supervising
the development of the minerals on public lands and lately with particular
emphasis on the development of the energy resources of the Outer Continental
Shelf.

In the past several years we have recognized that we must do a better job
of bringing our information to a clientele, new to us, of people and organ-
izations that are involved in making decisions about the land. Therefore,
we have established an Office of Land Information and Analysis to bring
together the programs that cross Division boundaries. The effort of this
new office will be to conduct multidisciplinary research in new methods of
obtaining, interpreting, and displaying information in support of land-use
decisionmaking. These studies will be aimed at a wide group of users,
ranging from those having little or no training in earth sciences or
geography to those conducting sophisticated analyses of the interacting
processes that result in land-use patterns and changes and their relation
to environmental quality. This office includes two Department of the
Interior programs for which the Geological Survey is lead agency--the
Resource and Land Information Program and the Earth Resources Observation
Systems.

I would like to discuss now the various programs we are conducting that are
most likely to be of interest to.the Soil Conservation Service. Like most
geologists. I'll start from the bottom and work up and remember if I say

0 "soil" it's not the rigorous definition you're used to.
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The term “soil” means many things to many people. To a farmer, perhaps
it means the upper foot or so that he uses for agriculture. To a home-
owner, it’s the earth on which he plants his lawn and the stuff that leaks
water into his basement or fails in the drainfield for his septic tank.
To scientists, too, it has different meanings. A soil scientist might
define soils as natural bodies of earthy materials on the earth’s surface,
containing living matter and capable of supporting plants out-of-doors.
According to this definition the lower limit of soil would be the lower
limit of biologic activity. To a geologist, however, soil commonly means
all unconsolidated material above bedrock and may comprise gravel. sand,
clay or organic material, or any combination of these. Both soil science
and geologic study of soils yield valuable results and make complementary
contributions to the resolution of environmental problems. Land-use
planning, natural and man-made physical hazards. construction of highways,
dams, buildings and tunnels, increased agricultural productivity, environ-
mental pollution, and quality and availability of water are among soil-
related subjects to which both sciences contribute. In addition to earth
sciences generally, other scientific disciplines, aided by research in
soils, include health physics, medicine, biology, archaeology, civil
engineering, and other environmental sciences. Cur Geologic Division
presently is engaged in more than 70 projects involving aspects of soils.
Survey field geologists commonly get together with soil scientists early
on in their investigations to swap information. Geologic Division soil
studies presently are being carried out in this country in more than 22
states from Maine to California, in urban areas and in remote regions of
mountains and plains. One project studies soils adjacent to the Bering
Sea. Division geologists work with soils in Iran, Alaska, Hawaii, Canada,
South America, and in the Artic.

Scientists from the Survey coordinate closely with soil scientists in
geochemical investigations that include environmental effects of radioactive
mineral production, coal and peat mining, power plant siting, and oil field
product ion. We conduct soils mechanics studies in field and laboratory
that relate to geologic hazards such as slope stability, expansive soils,
and liquefaction; we do research on the geochemistry of soils as a means
of prospecting for mineral deposits. We study the engineering properties
and even try to detect soil types from outer space.

Recently Geological Survey geologists have produced a surficial geology map
of the United States under the direction of Charles B. Hunt, at a scale of
1:7,500.000  on which nine classes of unconsolidated materials are mapped
and described. This is to accompany the soils map at the same scale, pre-
pared by the SCS and published in the National Atlas. Maps showing
Quaternary geology and surficial materials of the United States are
presently being compiled. This work is coordinated closely with soil
scientists of the Soil Conservation Service, Corps of Engineers, and other
soil science groups.
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Baseline geochemical data of soils are being gathered in the area of
some coal-fired electric power plants in Wyoming. These data, gathered
in cooperation with the Soil Conservation Service will allow monitoring
of potential emission of pollutants in the areas of the plants.

Also in Wyoming’s Powder River Basin, where as much as seven billion tons
of coal may be recovered by strip mining, Survey geologists and Soil
Conservation Service soil scientists have cooperated informally to pro-
duce pilot maps that illustrate earth science constraints to mined-land
reclamation, such as post-mining terrain restoration after removing as
much as 100 feet of coal, ground water supply, and variability in thick-
ness and character of soils above the coal. A liaison between USGS and
SCS will continue throughout the Basin study.

Saprolite, a residual soil weathered from complex metamorphic rocks, is
being extensively studied in geologic investigations in the East. Environ-
mental geologic studies in the Nation’s Capital area have been greatly
accelerated by using agricultural soils maps provided by the SCS and these
cooperative studies by USGS and SCS field investigators have yielded
valuable data for land-use planning.

In the West, parts of San Francisco and its surrounding urban area are
huilt on detrital and residual marine and non-marine soils. This “bay
mud”, as it is locally called, possesses various physical properties from
place to place, and these are being studied from such standpoints as
stability during earthquakes, bearing strength, erodibility,  and expansive
SOilS.

A final example of Geologic Division activities is the Symposium on Geology
and Food, recently convened for three days in Denver, with participation
by SCS, the Agricultural Research Service, TVA, and the Department of
Agronomy at Colorado State University. Subjects addressed at that symposium
included the need, production, and resources of phosphate, potash, and
nitrogen and nitrates; soil amendment materials; weathering of rocks, soils,
trace elements, and plant nutrition; and remote sensing and computer
inventory of fertilizer materials. Workshops were held on fertilizer
materials, and on soil amendments and rock weathering.

At the present time, the USGS is supporting extensive research into the
application of computer technology to both the treatment of soil data, and
data systems oriented to earth science. One recent major development is
the implementation of the Geologic Retrieval and Synopsis Program. GRASP
is a portable, interactive information system independent of the data base
and oriented to observational data in contrast to textual data in systems
like GIPSY (General Information Processing System).  The public availability
of GRASP allows data to reside in their home banks, thereby eliminating
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duplication of  effort and data clutter in the banks of  each individual
processing center. This means that every data bank utilizing this common
language will  be able to share data with other authorized accessing
individuals or groups. The possibil ities of  data exchange are,  obviously,
endless.

The objectives of  the Geological Survey Water Resources Division are to
appraise the Nation’s water resources as to their quantity,  quality,  and
a v a i l a b i l i t y , and to assure that adequate and accurate water jnformation
essential to the wise development and management of these resources is
avai lab le .

In pursuit of  its mission, the Water Resources Division has become the
principal Federal water-data agency. As such, it  collects and disseminates
about 70 percent of all water data currently being used in the Nation.
The system is supported by direct appropriations to the Survey, through
cooperative programs with states and local governments, and through repay
arrangements with other Federal agencies. Other data-related responsi-
bil it ies of  the Survey are the coordination of  water data collection
act iv i t ies  o f  all, F e d e r a l  a g e n c i e s , and the design and maintenance of
data-acquisition networks.

About half  of  the total Water Resources Division program activity invo>ves
the collection of  basic data on streamflow, ground water,  and quality of
water, including the subsequent computations and analyses needed to pre-
sent this data in usable forms. To collect such data, we operate about
18,000 surface water stations and partial  record streamflow  stations,  and
we measure water levels at about 28,000 observation wells. We determine
quality of  water repetively  at more than 6,000 observation sites.

We conduct a wide variety of programs relating to erosion and sedimentation.
The baseline data program consists of (ahout  1600) sediment discharge
stat ions  be ing  operated  to  de f ine  the  eros ional  character is t i cs  be fore ,
during, and after construction of dams and highways, strip mining, and
logging  and other  act iv i t ies . We, as well  as several other agencies,  are
trying to learn mc~re  about the transport and fate of  toxic chemical con-
stituents that sorb on sediment particles.

Movement of water in streams, lakes,  bays,  estuaries,  aquifers,  confining
beds and other porous media has been described conceptually.  We have
simulated the movement with models (both analog and digital) whether caused
by  gravi ty ,  head  d i f ference ,  temperature ,  or density.  We have also success-
fully modeled the transport of  heat and certain minerals in fairly simple
systems. We are working on more sophisticated models to describe and
predict mass transport in water, including physical and chemical reactions
within the water and/or porous media.
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All land-use activities have some impact on water quantity and quality;
some have great potential to degrade and reduce supply. A few examples
might be: (1) waste disposal activities such as landfills, land disposal
of wastewater. and waste lagoons subject to overflow, seepage, or levee
destruction; (2) agricultural pollution from feedlots, pesticide appli-
cation, or excess chemical fertilizers, improper construction or tilling
that contribute large quantitjes of sediment; and (3) urban developments
that cause flash runoff and erosion, spread highway chemicals, and pave
recharge areas.

Most of you are probably familiar with our technical reports--Water-Supply
Papers, Geologic Bulletins, Circulars, and Professional Papers, but we
also release our water data through the publication series of many of our
cooperators at the State and local levels. Streamflow, water quality, and
ground water level data are published in informal annual data releases
according to State boundaries. The releases are available from either the
headquarters office or the appropriate district office.

Most of our data are available in machine-readable form. We use computers
to process digitally recorded field data and to store and retrieve data
in the Survey’s information system. About 275,000 station years of stream-
flow data and a volume of information equivalent to about 100,000 station
years for some 50,000 wells and 5,000 water quality stations are available.
The current streamflow and water quality records are stored in the central
file on magnetic disks whereas the historic data are available on magnetic
tape.

Almost all the streamflow data placed in the permanent magnetic tape file
of daily discharges is subjected to a package of three magnitude-frequency
SllSlYS%.

A large number of other analyses currently are being made on selected daily
discharge using the computer. These include several types of probability
analyses, low flow recession analyses, flow variability studies, backwater
analyses, analyses of the effect of physical characteristics of river basins
on flow, analyses on the interrelationships of surface waters and ground
waters, and many others.

Our water activities are reported in some 800 published products a year
and produce a growth in our data files of about 10 percent per year. Others
a c t i v e  i n  t h e  w a t e r  r e s o u r c e s  f i e l d ,  I ’ m  sure, experience similar rates of
expansion in information activities. However, because of the massive amounts
of information available, those working in the field of water information
have had to fac~e a double-barreled problem: not only is more information
available, but the demand for quicker, more reliable information and in a”
easily digested format has mushroomed with the environmental movement.
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People, especially nontechnical people, are more aware of the water
environment, more concerned with their water resource, and want to know
more about the health and status of those resources; and they want to
know now, in language they can understand.

As previously noted, a principal program of the Water Resources Division
involves' the coordination of Federal water data acquisition activities.

Several of these activities involve both the water resources and soil
sciences communities and result in improved communication and coordination
among these two groups. Let me cite five examples.

First, we have underway a procedure for carrying out coordination of water
data acquisition activities through field offices of the Geological Survey
and other Federal agencies, including SCS. The mechanism works this way.
Using the information about ongoing water-data activities, that is put in
the Catalog of Information on Water Data, agencies are asked to identify
any new activities they plan to conduct which will produce water data, and
to identify beyond this their needs for information that are not now being
met by the various programs that are producing water information. This
input is consolidated in the form of regional plans for each of the 21
major water resources regions and thesein turn become available and are
used in producing an annual plan to the Office of Management and Budget.
The intent of the activity is to look ahead and identify emerging needs
for information and then to do collectively as much as possible to coordi-
nate ongoing and planned activities in order to better meet these needs.
The Soil Conservation Service, through its field organization, is actively
participating in this field coordination activity.

A second area in which significant progress is being made concerns the
development of recommended methods for the acquisition of water data. We
are just entering into the second expanded phase of this activity which will
go beyond the traditional forms of water data such as streamflow measurements
and water quality determinations into other areas such as soil moisture and
basin characteristics. This is an interagency effort that involves the non-
Federal as well as the Federal water resources community and will involve
the Soil Conservation Service to a great extent in the working groups that
are being established to consider the methods for obtaining information on
drainage basin characteristics, on soil moisture, and on snow and ice.

A third area that is aimed at improving coordination and communication
among agencies is the development of a new series of basic hydrologic unit
maps together with codes for some 1500 drainage basins across the country.
This new map series on the State base maps at a scale of 1:500,000 will
provide, for the first time on an adequate base, a nationally consistent
set of basins across the country. In developing these maps, the drainage
basin boundaries that had been developed by the Soil Conservation Service
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several years back were used extensively, and the Soil Conservation Service
has been actively involved in the review and approval of these basin
boundaries on the new maps. We feel that, through this mechanism, we shall
have achieved a common set of boundaries that can be used by all parties
concerned with water and related land information  and that the communications
among groups will be greatly enhanced by the use of these common boundaries.
These same boundaries will also be portrayed on the new series of land-use
maps being prepared by the Geological Survey at a scale of 1:250,000.

A fourth area where the agencies have been cooperating closely in the field
of water information concerns the needs for water data as they relate to
small watersheds. A report has just been completed that summarizes a rather
detailed interagency study of the requirements and the needs for this type
of information. As this relates directly to the mission of the Soil
Conservation Service and other agencies concerned with management of land
resources, this report should receive rather widespread llse among these
agencies. In essence it identifies a deficiency of information and calls
for the establishment of a coordinated network of stream gagjng and pre-
cipitation measuring stations in many areas of the country.

Finally, we are cooperating closely with other agencies, both Federal and
non-Federal, to identify, by means of a Catalog of Information on Water
Data, just what kinds of data are being collected where and at what fre-
quency. This catalog has proved useful to the entire water and related
land resources community by serving as a means of identifying where data
can be located for the potential data user. It is the forerunner to a
much broader improvement of handling of water data that will be on-line
later this year in the form of NAWDEX, the National Water Data Exchange.
When fully operational, this system (NAWDEX) will link together the various
data banks concerned with water and ~111 provide a means whereby the
organization that needs water information can identify what is available
and can acquire these data together with Information about how the data
were collected; researchers may then evaluate the adequacy of the data
for their own particular purposes.

The activities just discussed exemplify the coordination that is ongoing
with the Geological Survey as lead agency but with full participation of
other agencies, including the Soil Conservation Service. The goal, of
course, is to improve the data base in the field of water resources and
to provide ready accessibility of data to the user.

Interagency cooperation is evident in flood investigations. The prep-
aration of maps delineating areas of flood potential is one outstanding
example.

In 1969, the Geological Survey started a project of quickly i~nforming
individuals and communities about areas of fl~ood potential. The work
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began in response to a recommendation of the Task Force on Federal Flood
Control Policy described in House Document 465 of the 89th Congress. The
project delineated on maps the approximate boundaries of areas ocsssionslly
flooded, but with no reference to the magnitude or frequency of  the de-
p i c ted  f l ood . A primary objective was to produce the flood maps quickly
from available photographs, maps, historic flood data and stream gaging
records . Soil  survey maps proved a valuable aid in,the  de l ineat ions .

The flood-mapping work was altered slightly in 1970 to show approximate
boundaries of  a “100-year” rather than an “occasional” f lood. Again, the
boundaries were defined only to a reconnaissance level of  accuracy from
readi ly  avai lab le  data . This change was requested by the Federal Insurance
Administration (HUD) to allow use of the maps in managing the National
Flood Insurance Program. The maps proved to be so useful that FIA financed
an acceleration of  map production. The Soil Conservation Service and the
Tennessee Valley Authority joined the Geological Survey in producing these
maps during 1972-73 to aid in getting needed coverage of the developed and
developing areas of  the Nation.

To date, approximate flood boundaries have been delineated on nearly 12,000
quadrangle maps. The SCS effort produced 417 maps in 21 states. Flood-
prone areas have been delineated on about 95 percent of the 9,000 topo-
graphic maps of developed and developing areas where the information is
most needed. The Geological Survey is continuing to produce the flood
maps for areas having a known flood problem, for  areas  o f  potent ia l  future
development, for areas in the public domain where management decisions may
be needed, and for recreational areas. It  is  expected that a total  of
15,000 maps covering about half the Nation may be prepared.

Copies of the “Flood-Prone Area” maps produced by the Geological Survey
may be obtained free from district off ices of  the Survey. Headquarters
officials of the Survey and SCS recently completed arrangements for the
USGS to print, stock, and distribute flood maps produced by the SCS.

In the past several years, there has been special  interest for more
coordination between the SCS and the USGS in the field of utilization of
Topographic Division products. The USGS orthophotoquad is being utilized
by SCS as the photoimage map base for publishing soils data.  Additionally,
the Survey’s adoption of  an intermediate-scale series (mapping between
1:24,000  and 1:250,000 scale) should become a useful base map for meeting
SCS needs for special areas,  counties,  or regions.

The new Survey orthophotoquad program began this fiscal year with a plan
for preparing 5,000 7.5-minute quadrangles by July 1, 1975. An index map
is  avai lab le  showing  the  avai lab i l i ty  o f  or thophotos  for  the  Il. S. The
SCS is the leading agency in cooperating with the USGS in producing
orthophotoquads by actively cost sharing in about 50 areas covering

48



approximately 1,700 7.5-minute quadrangles. The Survey’s goal, within the
next three years, is to provide 7.5-minute orthophotoquad coverage of all
areas of the IJ. S. not yet mapped in the 7.5~minute topographic series.

The national requirement for standard base intermediate-scale maps is
fully recognized as a” area where the USGS can be of assistance. County
format and quadrangle format mapping at 1:50,000 and 1:100,000  is under-
way in several states. The SCS has recently conferred with the USGS
regarding requirements for U. S. wide map coverage at l:lOO,OOO scale.
Funding for such a program needs to be determined.

Other activities where the USGS can assist in responding to current mapping
needs are slope mapping and furnishing map data in digital form. Slope
maps for soil studies can be produced at relatively low cost from existing
contour data. Digitizing base map categories such as terrain. drainage,
land net, civil boundaries, and transportation routes is another area
where we are toolin.g-up  to meet urgent requirements from a number of
Federal agencies including SCS. USGS is digitizing these map categories
at 1:24,000 scale for coal resource studies in Jewel1 Ridge, Virginia.
Digital terrain data at 1:250,000  scale compiled by the Defense Mapping
Agency are now available from the Geological Survey.

Another area of interest to the Federal and State governments concerns
the management of coastal zones. New legislation has been enacted which
will require well defined objectives for use of the land. Coastal zone
mapping will need to be updated to better define these zones. Workshops
have been held to reach accord on requirements for coastal zone mapping.
As a result a Coastal Zone Mapping Handbook is being prepared jointly by
the National Ocean Survey and USGS. Another mapping tool, the orthophoto-
map, which combines a line map with photographic imagery is available for
several areas where water features are predominant. The Survey is
researching new ways of combining the image map with the line map during
standard revision operations.

The past year a National Cartographic Information Center was organized,
staffed, and became operational to help provide information for map users.
This organization has become a focal point for information of all U. S.
cartographic data including aerial and space imagery, maps and charts,
and geodetic control. In addition, better knowledge of other agency
holdjngs and data acquisition plans will be available to users. A more
efficient mechanism forordering data has been developed, resulting in
better service to both government and public organizations. To become
even more effective NCIC is encouraging interagency agreements for
participation. As you may know, preliminary meetings were held with SCS
on December 17 to develop summary records of the aerial photography holdings
of your agency. An amendment to the current SCS-USGS mapping agreement is
now being drafted in anticipation that preliminary work will start on the
aerial photography summary records in the next month.
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I would like to move now to a discussion of the programs of the Office of
Land Information and,Analysis. This is the new office that I mentioned
earlier that we have organized to bring together programs that cross
Geological Survey Division boundaries. Its main thrust is to make our
earth science products more useful and in the long run to bridge the gap
between physical science and social science. This is, of course. the
new definition of “Geography” and I suspect that if and when this new
office develops fully, it may be designated as the “Geographic Division.”
Appropriately, the new office includes a Geography Program under Jim
Anderson, our Chief Geographer, who will be with you during your whole
conference. It also includes two Department of the Interior programs.
the Earth Resources Observation System and the Resource and Land Information
Program. An Earth Sciences Applications Program and an Environmental Impact
Analysis Program completes the ensemble.

The U. S. Geological Survey is initiating. as part of its Geography Program,
a Land Use Data and Analysis (LUDA) Program during the Fiscal Year 1975.
This program will provide a systematic and comprehensive collection and
analysis of current land-use and land cover data (derived from remotely
sensed source material) on a regional scale of 1:250,000. The maps will
show the 38 Level II land-use categories described in USGS Circular 671
that is currently being revised with input from SCS and other Federal and
State organizations. The program is designed to supply these data for the
entire country within a 5-year period and to provide for the periodic
revision of the data. Because of the dynamics of land use, the emphasis
in the preparation and distribution of all products will be on supplying
the information to users in the shortest possible time. Applied research
in data and information requirements, inventory methods, and data use, as
well as interpretative studies will also be carried out under the program
in order to assist in supplying needed current land-use and land cover
data for planning, resource management, and other purposes.

Selected experimental demonstration land-use and cover maps at 1:24.000 or
1:50,000 scale will also be prepared. These will show how land-use and
cover mapping at a regional scale, such as the 1:250,000  LUDA maps, can
be related to more detailed maps.

As early as 1970, personnel from the Soil Conservation Service had contri-
buted significantly to the development of a meaningful framework for the
classification of land-use and land cover on a nationwide basis. B i l l
Johnson and Jerry Gockowski were members of an interagency committee which
studied the maximum use of potential of remote sensor data, chiefly
from high altitude aircraft and ERTS, obtaining current land use and
land cover data.

Land use and land cover mapping is now nearly completed for 25 1:250,000
topographic sheets which serve as the mapping base. Approximately
200,000 square miles have already been mapped under pre-LUDA programs,
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primarily in the States of Arizona, Maryland, Delaware, Virginia,
Pennsylvania, Missouri, Arkansas, Louisiana, Oklahoma and Kansas.
Land use and land cover mapping is in progress for an additional 65
sheets, totaling about 500,000 square miles, in FY 75. Mapping is
completed for Maryland, Delaware, Arkansas, and Louisiana, and
cooperative agreements exist for mapping all of Kansas, Florida. and
Pennsylvania within the next year. Coastal areas adjacent to probable
offshore oil exploration and drilling areas are receiving particular
attention in FY 75. Recommendations from SCS for future priorities
in mapping are invited.

With the operational LUDA Program now well underway, our Geography
Program is extending the research and development activities which
helped to bring it into being. Activities include urban climatology,
multidisciplinary environmental studies, comparative urban land use
studies, and state-of-the-art work in use of sensors aboard aircraft
and satellite. One activity showing promise is the use of computer
manipulation of multitemporal and multispectral satellite data in
its original digital format. While our initial concern has been the
mapping of land cover and land cover change, we are aware of wider
application of the techniques. Besides uses In surface geology and
hydrology, uses in wetland and vegetation mapping are also apparent.
The seasonal “looks” afforded by satellite observation are making
possible the identification of crops and their vigor, progress of
logging and strip mining operations, extent of seasonally bare soils,
and discrimination of pastureland from cropland.

Among the advantages of semi-automated classification are the relative
speed at which it can produce fine detail over large areas, the ability
to supply comprehensive area coverage at different seasons, and the
ease with which data can be manipulated from digital format. This
activity has had significant support from the EROS Program which is
the principal Interior Department activity seeking sways to use
remote sensing data acquired from aircraft and spacecraft. The EROS
Program is designed to contribute to many of the data-gathering
requirements In the Department--Bureau of Land Management. Bureau of
Reclamation, Fish and Wildlife Service, etc. EROS is a Departmental
program administered by the Geological Survey as lead agency.

In 1966, the Interior Department, through the EROS Program, sent to
NASA the general operational requirements for the first experimental
earth rasources  satellite. That satellite, initially known as ERTS,
was launched in 1972 and has been providing multispectral imagery
in the visible and near infrared to earth scientists, resource!  planners
and agricultural users throughout the world ever since. Al though
ERTS-1 is an experimental satellite, it has worked extremely well.
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The second satellite in this series, now renamed LANDSAT-2, was
launched last Wednesday, and initial reports indicate that the orbital
configurations and system performance are outstanding.

The sale of multispectral imagery from these satellites to the public.
both domestic and foreign, is achieved jointly by the EROS Data Center
at Sioux Falls, South Dakota; NOAA in Suitland, Maryland; and the
Department of Agriculture’s photographic laboratory in Salt Lake City.
The EROS Data Center’s data base includes more than a half million
items of ERTS data, plus more than five million frames of NASA, USGS,
and Corps of Engineers’ aerial photography.

In addition to public sales of satellite and aircraft imagery, the
EROS Program offers training in the form of classroom lectures.
laboratory experiments, and field exercises in remote sensing for
groups of resource managers and scientists, not only from the Department
of the Interior, but other Federal departments, as well ss foreign
participants under the sponsorship of AID. This training is offered
at the EROS Data Center, as well as at EROS Application Assistance
Facilities located at Bay St. Louis, Mississippi; Phoenix, Arizona;
Menlo Park, California; Denver, Colorado; Reston, Virginia; and the
Canal zone. Perhaps of interest to this audience is a workshop for
Department of Agriculture’s Statistical Reporting Service personnel
from the northcentral states which is scheduled for early April 1975 at
the EROS Data Center. Another workshop with Soil Conservation Service
personnel from the northcentral states is tentatively scheduled for early
FY 1976.

In collaboration with other Bureaus in the Department of the Interior, the
EROS Program also conducts projects to demonstrate potential applications
of remote sensing to operational activities of the Bureaus. For example,
the EROS Program is cooperating with the Bureau of Reclamation in a test
of a network of on-the-ground precipitation sensors near Miles City,
Montana, which transmit via LANDSAT to a central facility of Reclamation.
The objective of the experiment is to augment operation of a large-scale
cloud seeding experiment. The EROS Program and the Fish and Wildlife Ser-
vice are cooperatively supporting an effort to demonstrate the utility of
LANDSAT imagery to measure seasonal change in the area1 extent of surface
water in migratory bird flyways, correlating these observations with
ground surveys, therein improving prediction of waterfowl production.
EROS and University of Nebraska scientists are using LANDSAT imagery to
systematically monitor the increased deployment of center pivot irrigation
systems in Holt County, Nebraska. In part of Holt County, for example.
center pivot installations have increased from 508 in 1972, to 552 in 1973,
to 740 in 1974; continued increase could affect the local water table in
some areas.

52



The Soil Conservation Service has produced LANDSAT  image mosaics of the
ent ire  conterminous  United States and Alaska at scales of  1:1,000,000
and 1:5,000,000. The EROS Program is collaborating with the Service in
producing l ithographic copies of  the 1:5,000,000  mosaic,  which will  be
available in March 1975 through both DOA and DOI/USGS  distribution cen-
ters at $1.25 pet copy.

Another  example  o f  SCS/LlSGS  cooperat ion-re lates  to the fact that both of
our Bureaus are nurturing fledgling programs designed to provide a more
adequate information and knowledge base to support land-use analysis.
Your program is titled the Land Inventory and Monitoring (LIM)  Program,
and ours is the Resource and Land Information (RALI) Program.

For over a year a representative from our RALI Program has, at your
formal invitation, been attending and observing LIM advisory committee
meetings at both the SCS Bureau and Agriculture Department levels. It
has been a rewarding experience for us to participate in the diff icult
task of defining LIM Program goals,  objectives,  and priorities.

A few months ago, the RALI  Program was able to reciprocate by making SCS

0

an ex-officio member of its Departmental Coordinating Committee. We
expect this relationship to be equally fruitful,  and have a l ready  pre -
vailed on the LIM attendees to comment and advise RALI on several proposed
and ongoing projects relating to the display of  natural resources data,
in map form, for basically non-technical audfences--principally  land
resource managers.

Like the LIM Program, the RALI Program has been endorsed “in principle”
but has failed to obtain adequate f inancial support up the l ine.  However,
we have been able to accomplish some limited objectives. We have demon-
strated the use of  existing data to prepare thematic maps for three areas.
Phoenix-Tucson, Powder River Basin, and Puget Sound. We have prepared a
multidisciplinary report on South Dade County, Florida. and are in the
process of publishing one on the environment of South Florida. Al l  o f  the
activities have involved other Interior Bureaus, and the SCS has provided
input to both the Phoenix-Tucson and Powder River projects.

I have brought along a few copies of the RALI sponsored products to give
you an idea of the direction in which we are heading. I also have brought
along copies of  a l ist  of  available and planned products. These include
contract studies by MITRE and by the Council of State Governments relating
to data and information needs and availability,  and methodological guide-
books being prepared under the lead agency concept.

The guidebooks involve the development of  guidelines for the selection of
cr i t i ca l  environmental  areas . assessment of State land inventory and data

0 handling needs,  evaluation of the environmental impact of pipeline and
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transmiss ion  l ine  corr idors , and identification of  potential  environmental
impact of  a wide variety of  activities. Preparation of  the first two
guidebooks is the responsibility of the Office of Land Use and Water
Planning, the third is the responsibility of the Bureau of Land Management,
and the last is the responsibil ity of  the Geological Survey.

Because we are trying to f ind ways to present technical natural resources
information in a form meaningful to planners and managers, particularly at
the State and local level,  we have great expectations regarding the value
of the grants we have made to the Council of State Governments. The  f i rs t
grant will  result in a series of  reports recounting the needs of  States
for environment,al  i n f o r m a t i o n . The second will provide an evaluation of
the util ity of  map products--both traditional and experimental--to planners
and managers.

Moat of  these projects are scheduled for completion by the end of  this
fiscal year or early in FY 1 9 7 6 . Following a period of  assimilation and
evaluation, we expect to have a much better understanding of the needs of
decisionmakers for natural resources data and how best to meet them.

In part to support the Departmental RALI  Program and in part to more
effectively meet Geological Survey mission responsibil ities,  we have
established the Earth Sciences Applications Program to coordinate and
integrate the core disciplines of  the Geological Survey--the geographic,
h y d r o l o g i c ,  g e o l o g i c , and cartographic sciences. This program provides
highly innovative multidisciplinary earth science products in clear and
understandable language and formats designed to facil itate problem solving
by providing insight into the environmental consequences of  alternative
land-use  dec is ions .

Studies are being made in representative urban and rural parts of the
Nation selected so that the products and technologies developed in these
areas will  have broad national transfer value. In  addi t ion ,  intens ive
user interaction at all  stages of  the studies characterize the program
to assure maximum utility of the resulting products.

The San Francisco Bay Regional Study, which began in 1970 and which is
scheduled to be completed in 1976, represents the most intensive effort
to date in the Earth Sciences Applications Program. Thus far, more than
80 reports have been released as a result of  this study. In addit  ion,
twelve summary multidisciplinary interpretive reports,  considering such
subjects as f lood inundation, erosion and sedimentation, slope stability,
and seismic hazards, are nearing completion. These will summarize the
scientific  results of  the study and will  focus on their land-use planning
impl icat ions , with particular emphasis on regional planning.
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Similar studies are being conducted in six other urban-centered parts of
the country--Puget Sound, Phoenix-Tucson, Denver, Pittsburgh, Baltimore-
Washington, and the Connecticut Valley. These studies, too, have been
oriented toward the development of products needed to support land-use
decisionmaking. I" overall aspect, the seven urban-centered studies have
been highly productive in terms of stimulating the use of earth science
information in planning, including the enactment of legislation.

Finally, the Earth Sciences Applications Program presently is coordinating
multidivision inputs to the Water Resources Division's "Intensive River
Quality Assessments." In FY 1975, one such assessment is scheduled to be
initiated for the Chattahoochee River Basin in Georgia and Alabama, and
another is planned for the Yampa River Basin in western Colorado. The
Chattahoochee Study will provide a" opportunity to evaluate point and
non-point sources of pollution in a highly developed river basin, and
the Yampa Basin will provide the opportunity to study changes in water
quality associated with intensive development of coal and oil-shale deposits.
It is apparent that both studies require the full spectrum of Geological
Survey scientific expertise, and it is the mission of the Earth Sciences
Applications Program to marshal1 that expertise.

Last, but not least, I'd like to discuss a" activity in which all Federal
agencies participate--that of responding to the National Environmental
Protection Act. This activity, like the other units of our new office,
requires a multidisciplinary approach.

We have, therefore, established the new Environmental Impact Analysis
Program to provide direction, coordination, and technical expertise in
the preparation of Environmental Impact Statements for which the Geological
Survey is lead or joint agency. The program also will provide technical
analysis and review of Environmental Impact Statements prepared by other
agencies. This responsibility to prepare or review a large number of
EIS provides the Environmental Impact Analysis Program with a" unusual
opportunity to pursue research in environmental impact studies.

We will review, record, and analyze the needs, problems, and assistance
required by many organizations that prepare impact statements. Ancilliary
research will establish the methods by which the Geological Survey can
best assist these organizations within the scope of our expertise. In
the preparation of our EIS, we will develop guidelines and manuals for
the logical presentation of USGS information in a format that satisfies
NEPA requirements.

From selected EIS case histories, we will analyze the actual and potential
impacts of various actions reported in Environmental Impact Statements and
assess these, especially in terms of land-use decisionmaking. we will
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stimulate, perform, and supervise topical investigations and research
needed to formulate and implement Survey and Interior policy, particularly
with respect to the preparation of impact statements, and recommend
research programs to be initiated by the Survey. We intend to design
and supervise research programs concerned with the thresholds at which
Environmental Impact Statements should be required, and which aspects
are critical.

I have gone on at great length, but both our organizations are large,
and the problems we must face jointly are larger. I have tried to
identify the areas of our mutual interest and the services and expertise
that the Geological Survey can supply to the Soil Conservation Service.
We feel very strongly that we are now fully committed to applying our
scientific resources to the sobering problems of the 70’s. The natural
scientists in both our organizations have a keen appreciation of the
great value and beauty of the laboratory in which we work. The choices
between needs and aesthetics will be difficult. but if we do not assist
in these choices then we will have failed our most important and ultimate
test.

Thank you for the o,pportuaity to present to you the’survey  activities
that seam to us to be of interest to both our organizations. We will
continue to cooperate at field and headquarter levels, and if there are
further ways that we can help you, please do not hesitate to communicate
with us at the National Center, Reston, Virginia.
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Northeast Region Report
R. V. Rourke*

It is a pleasure to be here today to renew old acquaint-
ances and to meet with men interested In soils and soil sur-
veys from other regions and countries.

Today I shall review the committee reports of the 1974
Northeast Conference. The conference was informative and
generated considerable constructive comment from those in
attendance. A complete review of each committee report is
available in the conference proceedings thus I will summarize
the reports to meet the time requirements of this conference.

The conference was opened by Mr. William Johnson, who
spoke on the subject of "Soil Survey Objectives". His pre-
sentation was followed by an address by Dr. L. J. Bartelli
concerning the "Modern Thrust in Soil Survey Interpretations".
Both subjects are basic to the intensive use to which much
of the land In the Northeast is being subjected. Later,
reports were given by representatives of the varlous experi-
ment stations concerning their activities as they pertained
to soils and soil surveys.

The committee concerned with the legal aspects of the
use and interpretation of soil surveys filed an extensive
review of the legislation and other documents pertaining
to soil surveys in the Northeast and in the rest of the
country. At the time of the conference, Maine and North
Dakota had registration programs for soil scientists. The
committee recommended that common terminology be developed
for state ordinances. It further presented the request
that a model ordinance be developed.

The committee that worked with the problem of using
soils for waste disposal felt that guidelines might be
established by 1975 that would reflect soils as a method of
disposing of wastes from: animals, septic effluent, sewage
treatment plant effluent, sewage sludge, and sanitary land-
fill. Constructive suggestions were offered to improve the
"Guide for Rating Limitations of Soils for Disposal of Waste".
A ,review of research needs in area of waste disposal and a
list of recent publications pertaining to waste disposal in
soils was presented.

The recommendations of the committee reviewing the
establishment of guidelines for overcoming limitations Of
~011s for different uses indicated a need to present these
methods particularly in the non-farm area. It was suggested
that a county soil survey be developed in the Northeast, on

0 *Department of Plant and Soil Science, University of Maine,
Orono, Maine.
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a t r i a l  b a s i s , in which the format of overcoming soil limi-
tations for non-farm uses be attempted.

The soil  survey interpretations committee dealt  with
the section of  potential  frost heaving in the “Guide for
Interpreting Engineering Uses of  Soils” . It was decided
that the 250 degree day line should extend along the southern
New England coast and across Cape Cod in a manner that Long
Island, N.Y. was south of the line. The  potent ia l  f rost
act ion  interpretat ions  should  be  separate  for  soils in the
frigid and meslc zones . No frost action ratings should be
made as criteria in judging material  for road fi l l . The
part ic le  size class having the greatest frost hazard should
be used when contrasting textures are evaluated for frost
a c t i o n . In other activities the committee suggested that
guidelines for new interpretations should begin at the state
level and be correlated regionally. I f  adopted  nat ional ly ,
they should become a part of the soil interpretation hand-
book. It was proposed that in the area of septic waste dis-
posal new criteria be applied for depth to water table because
of the conflict  resulting from water table depths in well
drained soils  in the Northeast.

The soil moisture regimes committee proposed that a
water table study be initiated to monitor water movement In
a sequence of soils on the landscape. They felt  that the
depth and duration of the water table should be expressed
graphically on a yearly basis. It was hoped that a regional
project would be developed and initiated amongst the various
research agencies concerning water tables. A bibliography
of water table studies was included in the report.

A review of the classif ication of  disturbed soils was
done and several proposals were made. A proposal by W.
Virginia was most detailed and inlcuded various subdivisions
to be established within a new suborder of Entisols termed
Spolents. A rev iew o f  several  pro f i le  descr ipt ions  o f  d is -
turbed soils was presented jointly by Univ.  of  Md.,  S.C.S.,
Univ. of Pa. and the National Park Service.

The committee active in the area of  criteria for classi-
fying families and series recommended several areas that
should be Investigated:  moderately deep soils ,  modifiers of
the series level  other than soil  properties,  format changes
of off icial  series descriptions,  and the need to determine
the effect of  sands being included In the camblc definition.
They proposed that color ranges continue to be reported as
ranges of hue, value, and chroma. It was felt that a need
exists  to  deve lop  areas  o f  spec ia l  interests  ie . ,  “fragipans
In the Northeast”. A l ively and informative evening session
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was held concerning fraglpan concepts in the Northeast,

The group dealing with organic soils and tidal marsh
concluded that It Is not possible to use plant species as
an Indicator of tidal marsh properties other than for
salinity. The methods and other techniques used in New
Hampshire's study of tidal marsh soils were presented. The
committee Indicated that mapping units based upon subgroups
or phases of subgroups were adequate.

In the Northeast the committee dealing with soil research
needs felt that the most pressing areas are those In the soil
water, environmental, and other non-agricultural subjects.
They intend to develop an inventory of published and unpub-
lished benchmark soil data in the Northeast.

The forest soils committee explored the types of soil
surveys being done by U.S. Forest Service In various regions
of the country. The committee stressed that the users needs
should be considered when the legend was developed. It was
their hope that all extensive soil surveys be in a form that
would permit national correlation.

The remote sensing committee was somewhat Inhibited by
the lack of people presently utilizing this technique in
the Northeast.

In closing I wish to comment that the biannual regional
meetings are most beneficial. This is the only time that
people throughout the Northeast, who are interested in soil
survey and soil survey investigations, meet to constructively
review soil survey problems. The meetings are well attended
and the discussion evolved Is lively. The meetings serve as
an excellent method of presenting and reviewing soils and
soil survey problems as they relate to Intensive soil use.
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REPORT OF THE
OF

LAND GRANT COLLEGE REPRESENTATIVE
THE SOUTHERN REGION

H. B. Vanderford*

The biennial Southern Regional Technical Work-Planning Con-
ference of the Cooperative Soil Survey met at Mobile, Ala-
bama on March 11-15, 1974, with Dr. B. F. Hajek, Chairman
(Auburn University) and E. A. Perry, Vice Chairman (USDA-
SCS).

The members welcomed and appreciated the participation of
the following speakers who were invited to address the
conference:

Major Greenough, City of Mobile.
W. B. Lingle, State Conservationist, SCS, Auburn, Alabama.
Dr. R. D. Rouse, Dean and Director, School of Agriculture

and Agricultural Experiment Station, Auburn
University.

Dr. C. S. Hoveland, Professor, Agronomy and Soils Depart-
ment. Auburn Universitv.

Dr. Warren McCord, Alabama Cooperative Extension Service,
Auburn, Alabama.

Dr. John E. McClelland, Director, Soil Survey Operations,
SCS, Washington, D.C.

About 68 individuals participated in the Conference, repre-
senting 14 universities and experiment stations, the Soil
Conservation Service, Agricultural Research Service, and
II. S. Forest Service.

The main work of the conference was performed by the action
of eight committees. Each committee prepared and presented
a report and all of these reports were published and are
available to the members of this National Conference. Conse-
quently, I will not give a summary of each committee report.

An Ad Hoc Committee reported on the status of and interest
in the certification of professional soil classifiers in the
southern states. There is much interest in such an organiza-
tion although the extent of the interest and progress made
varies from state to state. South Carolina has passed a
certification law, and Tennessee has introduced a law in the
state legislature. A bill is being considered in the Miss-
issippi legislature now. Several other states are in the
process of organizing state groups which will prepare and
introduce laws later.

* State Soil Survey Leader, Agronomy Department, Mississippi
State University, Missisgslippi  State, Mississippi 39762.



The Southern Soil Survey Work Group has had a project involving
the preparation and publication of a general soil map of the
South and Puerto Rico for the past few years. This project
has been under the leadership of Dr. Stan Buol of North
Carolina State University. The maps have been released and
distributed along with bulletins giving valuable information
and interpretations. This document is entitled "Southern
Cooperative Series Bulletin No. 174."

The contributions of the Land Grant Institutions in the South
to the Cooperative Soil Survey Program is a perennial topic
of discussion. This situation has improved some recently.
The Florida legislature appropriated over one half million
dollars for soil survey in 1974. Virginia and North Carolina
are also spending large amounts of state funds for soil
survey activities. Several other states will likely be able
to use more state funds to support the soil survey program
in the future.

After the committee report on "Automatic Data Processing"
considerable discussion was directed to methods which would
decrease the time period from field mapping to the release
and distribution of survey data to users. It was pointed
out that computer technology has great potential in saving
time in the preparation of manuscripts and reviews of same.
Modular writing lends itself well to computer storage and
retrieval. New applications of computer technology will
likely become useful in soil survey operations in the future.

In addition to the regular conference Messrs. Grant Mattox,
Party Leader; Earl Norton, District Conservationist; and
Charles Owens, Soil Scientist, organized and conducted a soil
study tour of the Mobile area. This provided an opportunity
for the group to study several soil profiles and obtain
interpretative information. The tour was a valuable contri-
bution to the Conference.
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REPORT FROM NORTH-CENTRAL REGION LAND-GRANT UNIVERSITIES

T E Fenton&'. .

The technical committee concerned with soil survey in the North-Central
Region is NCR-3. This committee has the responsibility of coordinating
the university efforts concerning soil survey in the region. Each uni-
versity and several federal agencies have representatives on this
committee, Hollis Omodt from North Dakota was the other university rep-
resentative from the North-Central Region scheduled to attend this con-
ference. However, Hollis could not attend due to the illness of his wife.

A funded research project, NC-109, began in 1972 and was approved through
1976. The project is entitled "Soil Landscape Characteristics Affecting
Land-Use Planning and Rural Development." Two general objectives of the
project are a) to define, map, and evaluate soil landscape units in terms
of alternative land uses in rural and suburban areas; b) to develop and
publish soil landscape guides for land-use planning and rural development.
There is a range of projects in various states within the region that are
working toward some area of the objectives listed above.

Subconsrittees of NCR-3 and NC-109 are presently involved in the following
areas: a) development of criteria for prime agricultural land in the
Midwest so that a map of the region, using the units shown in NCR Publi-
cation 76, can be published; b) investigation of format and content of
soil survey reports; c) soil taxonomy; d) interstate correlation of lab-
oratory analyses.

The Regional Technical Work-Planning Conference was held at Osage Beach,
Missouri, April 8-12, 1974. Several Extension people attended the meeting,
Bill Oschwald, Extension Agronomist, University of Illinois, and Harry
Galloway, Extension Agronomist, Purdue, presented thought-provoking ideas
concerning cosnsunication aspects of soil survey information programs, in-
cluding an analysis of the present format of soil survey reports.

The theme of the regional workshop centered on interpretations. I would
like to briefly outline some of the concerns in our region that were ex-
pressed at that meeting and subsequent to that meeting.

I believe we can all agree that the basis of our activities in the National
Cooperative Soil Survey is the soil map. The kind of map produced depends
on several factors including, among others, map scale, detail shown on the
map, mapping unit design, and field procedures. The degree of refinement
can be adjusted by the legend used in each survey area. This means that
the niapping unit definition and composition are critical to use and inter-

0

pretation  of the soil map. Combination of soil mapping units subsequent

L/Department of Agronomy, Iowa State University, Ames, Iowa.
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to completion of mapping is generally not desirable. Field decisions
and resulting boundaries in most cases would change. Therefore, our
workshop encouraged all concerned individuals to participate in the
initial field review and in setting up of the legend.

Soil science has progressed greatly in the past few years, and much
quantitative data is available. However, on a day-to-day basis in soil
survey, we still make many judgments and decisions which are not based
on quantitative data but upon our knowledge and experience with the
SOilS. For example, many factors affecting use and management can not
be easily expressed in quantitative terms but are apparent when viewed
in the field.

Increased interest, together with increased support from nonfederal
sources, has greatly accelerated soil survey programs in many states.
This increased support has come about for various reasons. The needs
and goals of individual states and of survey areas within a state are
not necessarily uniform. However, I believe we all have a common goal--
the production of the best possible soil survey with the resources avail-
able.

Those of us at the state level (both state and federal employees) who
work on a day-to-day basis with our users are in the best position to
recognize the needs of our individual state and survey area. In my
judgment the National Cooperative Soil Survey should become more sensitive
to the individual needs and desires of the states. I would like to raise
a series of questions based on my experience in the past few months to
illustrate my point.

1. Is it reasonable to expect individual states to alter and readjust
their programs on short notice because of a national or regional memo,
advisory, or directive? A recent regional advisory indicated all text
manuscripts for surveys scheduled to be sent to the printer in F.Y.
1978 must be written according to a new procedure. Any mapping unit
already written will be rewritten following the new format. Are
directives such as these in the spirit of a cooperative soil survey?
Is this policy the best use of the limited resources we have to work
with? Is it not a waste of our soil scientists’ time and talents to
rewrite these mapping units?

2. Is it reasonable to have a policy that encourages more detailed and
specific interpretations of pedons  and at the same time encourages
fewer soil mapping units, broader ranges of properties within units,
and deemphasizes the importance of landscape parameters?

3. Is the Cooperative Soil Survey sensitive to the needs of the user?
Does the changing of long-used, well-accepted terms, for example,
Marsh to “Fluvaquents,  wet”, contribute to a better understanding by
our users of the soils of the survey area? I have attended many
meetings with users in our state, and our basic units of conununication
are the soil series, the soil types, and the soil phases, not.higher
categories of the classification system.
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4. Should not the guidelines used in preparation of handbooks and(w)
manuscripts also provide for the information needed to adequately
justify the correlation of mapping units?

5. How can national and regional memos, directives, etc. be more effi-
ciently integrated into state programs? Is it reasonable to expect
that specific guidelines, rules, and (or) regulations written at the
regional and national levels will best serve the needs of all atates
and all survey areas in the United States?

In any organization or group there is a need for soma basic rules. How-
ever, the question I raise is this: "What types of guidelines and regula-
tions best serve the overall interests of the National Cooperative Soil
Survey Program?" I suggest that the optimum program is a) based on broad,
general guidelines at the regional and national levels that allow the
states maximum flexibility in utilization of their resources in develop-
ing soil surveys that truly meet their needs and the needs of their users;
and b) is truly cooperative.

One final item of business from the North-Central Region: Don Franzmeier,
who is editor of Soil Survey Horizons, a soil survey publication normally
circulated mainly in the North-Central Region, asked me to relay to you
that Soil Survey Horizons in the future will be printed, distributed, and
subscribed to from the Soil Science Society of America. However, the
present Soil Survey Horizons publication corporation will continue to be
the publishers. We hope that all of you will contribute to and support
this publication which is debigned primarily for those of us in the field
of Soil Genesis and Classification.
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REPORT
LAND

It is a pleasure for me to
Conference and to represent the
with Bob Hell of Colorado.

FROM WESTERN REGION
GRANT UNIVERSITIES
G. A. Nielsen*

participate in this National Soil Survey
Western Agricultural Experiment Stations along

The Western Technical Work-planning Conference met last January in San
Diego. The proceedings are published. Reports from 7 of the technical com-
mittees have provided input for national committee reports to be reviewed this
week in Orlando and will not be summarized here. Rather, your attention is
drawn to three regional efforts which will not receive our formal consideration.

The Committee on Soil Taxonomy reported that soil moisture regimes are
adequately defined in Soil Taxonomy and that there are no problems in their
use. There was concernhowever,  that a shortage of data has made it necessary
to draw arbitary boundaries that are difficult to defend. The Committee re-
commended a redefinition of soil; clarification of criteria for several subgroups
of Histosols,  Andepts, Aquods and Boralfs ; and clarification regarding Vertisols
VS. vertic subgroups in frigid and cryic temperature regimes, Lithic Vertisols,
and O-horizon requirements in cryic temperature regimes.

The Committee on Improving Soil Survey Interpretations proposed 10 re-
vised guide sheets for engineering uses of soils. They also recommended a
general format for information on overcoming soil limitations, these to be
compiled in SCS field offices in cooperation with sanitarians,  contractors
and others.

The Committee on Description of Internal Properties of Soils reviewed
the particle size classes in a draft of the Soil Survey Manual. They
recommend the .074  mm boundary between sand and silt and prefer to leave
the boundary at .05 rather than change to .0625  mm proposed by the Soil
Science Society. This committee also reviewed consistence terms in the
draft manual, pointing out that the terms and tests have not been widely
circulated. Consequently, field testing has been vary limited and ability
of field men to apply the tests is not known.

The regional meeting in San Diego provided an opportunity to review a
unique and innovative soil survey. The San Diego county survey was re-
ported in two volumes, Volume I-Soil Facts and Volume II-Soil Interpretations.
This facilitates updating and reevaluation as new information becomes avail-
able. Volume II was written in part by community planners. Some of the
interpretations were developed locally. The planners requested map prepara-
tion at 1:24,000 to fit USGS 7.5 minute quads. SCS was reluctant but com-
plied and now plans that future surveys published in California be at the
same scale.

* Plant and Soil Science Department, Montana State University, Boeeman,
Montana.
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Soil Survey representatives of most Western State Experiment Stations
participate in a regional research project’(W-125)  entitled, “Soil and Socio-
C’for. This is a multidisciplinary effort
with leadership from pedologists  and economists. Chairman, Al Southard, has
summarized under three objectives, the activities reported by project parti-
cipants at Denver in November.

Objective I - Determination of the physical and socio-economic causes and
consequences of encroachment by urban activities upon rural lands: California
studies demographic trends in the San Joaquin Valley and the disposition of
recreational and second home lots in Plumas  County. Colorado investigates the
transfer of water from agriculture to domestic use. Montana published a case
history of the Big Sky recreational second home development and also produced a
27-minute film on land use planning issues in the area, New Mexico in-
vestigates the community cost-benefit effects of residential land development.
A  c o m p u t e rOregon completed a land use inventory of the Willamette  Valley.
data storage system is used to examine the influence of soil suitability upon
development patterns.

Objective II - Identification and organization of kinds of soil data
and interpretations needed for present and potential clientele: Arizona
is completing a state soil map and bulletin at 1:1,000,000  scale. Colorado
is developing a land capability data base for all counties. “Land oppor-
tunity and limitation maps”, will be developed. Soil data needed to evaluate
the impacts of oil shale development are also being investigated. Hawaii
will test a model for rating alternative land uses. Montana published a
list of factors that influence choices among alternative land uses. A
Resource Inventory Handbook for counties is being prepared at the request
of participants in land use conferences. Nevada is working on definitions
of kinds of soil surveys and a system to determine the level of soil survey
needed to satisfy specific interpretive demands. Oregon  completed a resource
inventory of Croak county with maps on ERTS imagery at 1:1,000.000  and 1:250,000
scale. Land resource units were developed with interpretations. A state soil
map is in progress. Utah published a general soils map of the state. A soil
survey and interpretive report of the Ogden Valley was published for county
planners and serves as the basis for land use plans.

Objective III - Evaluation of the adequacy of present data and the deve-
lopment of new data, interpretations and procedures to overcome soil limita-
tions: California is continuing the use of rain simulators to evaluate erosion.
Colorado is developing a system to evaluate performance zoning to encourage
agricultural land preservation. Hawaii is evaluating soils in order to rate
the land for its agricultural potential. Montana has compiled the engineering
data for soils of the state and is developing methods to rate landslide hazards
in mountainous areas. The Decker storage and retrieval system for pedon and
mapping unit descriptions is operational statewide by the SCS. Nevada and
New Mexico are developing improved methods for measuring or estimating soil
permeability. Oregon  continues work on septic tank filter field performance
and has expanded to hill-slope analysis using tagged water.



Other cooperative projects for soil survey in the West include: 1) A soil
taxonomy workshop in Portland, December 2-6, 1974 for soil classification leaders.
2) A 35-mm  slide series illustrating diagnostic horizons and soil taxonomy, soon
to be advertised and distribution by the Western Soil Survey Work Group. The
series is drawn largely from the collection of William M. Johnson. 3)  Efforts
toward state legislation to license or certify professional soil classifers.
Clint Mogen has susnnarised  this activity.

Soil Surveyor Organizations and Legislation in the Western Region.

State
Professional

Title
Professional
Organization

Status as of
January 20, 1975

AK

A2

CA

0 co

HI

ID

MT

NV

NM No

OR Pedologist

UT

WA

WY

No

Soil Classifer

NO

Soil Scientist

Soil Classifier

No

No

Soil Scientist

No

__

Organizing a n
Association

Soil Classifiers
Association

No

__

No

No

Possibly organiee
with California

Soil Science Society

No

No

Society of Pro-
fessional Soil
Scientists

No

No information

Discussion stage

*

Discussion stage

No information

Legislation introduced

Legislation introduced

Discussion stage

Discussion stage

Legislation to be
Introduced

Discussion stage

Legislation to be
introduced

Discussion stage

0 * Estimated annual administrative costs of $50.000 may require registration
with geologists who are already organieed  and licensed in California.
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USE OF SOIL SURVEYS BY THE AGRICULTURAL RESEARCH SERVICE

2/
H. L. Bnrrows

It is a pleasure for me to appear before this group this afternoon.
Those of us in Soil, Water and Air Sciences of ARS feel a partic-
ular close bond with the Soil Conservation Service. As you till
recall at one of our earlier reorganizations most of the research
portion of SCS was transferred to ARS and became a portion of the
Soil and Water Conservation Research Division.  Since that time
ve have attempted to respond to the research needs of SCS. In
fact, most of our research programs in Soil, Water and Air Sciences
are in direct response to your needs. We have valued this close
cooperation in the past and hope that it vi11 continue.

I have been asked to discuss with you some of the soil survey
activities that affect or are used by our agency in our research
program, There are, of course, many of these and I will only be
able to cite a few examples here this afternoon.

The Agricultural Research Service has eeven major research water-
sheds in the United States. Most of these watersheds have been
surveyed and the soils classified by SCS. This was done so that
the research information could be transferred to ungaged  vatersheda
having similar soil conditions. This approach has paid off in our
hydrologic modeling efforts. A good example of this is the USDA
Rydrograph Laboratory model which is based on the SC6 classifica-
tion system.

Presented at the National Soil Survey Conference, Orlando, Fla..
January 27, 1975.

Deputy Adsistant Administrator, Soil, Water and Air Sciences,
Agricultural Research Service, U.S. Department of Agriculture.
Washington, D.C.
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Our erosion research has benefited considerably by the avail-
ability of soil survey data. For example, the K values for the
Universal Soil Loss Equation are keyed into the SCS soil
classification system. Wind erosion research is also benefited.
Our scientists can develop theoretical models with little dif-
iculty, but until they have been tested, they are of little
value. These tests must be made under varying conditions, but
it is essential that we have accurate descriptions  of the soils
to be tested. Not only have we had the benefit of SCS data to
help us in this, but SCS personnel  often work with our scien-
tists in selecting the specific site to be tested.

Our research on water use efficiency relies very heavily on soil
survey data. Our scientists in the Pacific Northwest are
attempting to develop soil management practices that will reduce
erosion and utilize water more efficiently. They have developed
tillage systems based on soil survey data. The type of system
to be followed is dictated by the sol1 conditions. What will
work for a sandy soil Is not at all adequate for finer textured
soils. Research on irrigation, drainage, and reclamation of
salt-affected soils utilize soil survey data. In fact, SCS
personnel assisted in selecting the site of one of our more
recent studies on the use of salt-affected soils. This project,
located at Grand Junction, Colorado, is utilizing varying irriga-
tion rates to control salt leaching. It is anticipated that an
irrigation schedule can be developed that vi11 permit crop pro-
duction on these soils without increasing the salt content In the
return flow.

We are working very closely with SCS in identifying soil char-
acteristics associated with crop yield and quality. For example,
through this joint effort, ve have been able to Identify those
areas in the United State6 where selenium in the crops will be
toxic to animals, and those areas vhere the soil cannot furnish
adequate levels for animal health. We are doing the ssme kind of
work for other micronutrient+-both  essential and, possibly, toxic.

Infiltration data and soil structure, including the presence of
pans, have been very helpful in our work  on water quality, partic-
ularly as it may be affected by fertiliser  nitrogen contamination,
Our nitrogen leaching study plots at Lincoln, Nebraska, were
selected by SCS personnel.
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Perhaps the most recent use us have made of soil survey information
is in the work we are nov doing in cooperation with EPA to develop
guidelines that can be used by individuals or agencies charged
with responsibility for developing plans to CO&r01 nonpoint
sources of pollution as required under PL 92-500. It probably
would bs advantageous to di6CUsS this effort with you in just a
little more detail. We plan to develop a two-volume document.
Volume I, now in draft form, is designed to be a user's manual in
which the process of identifying a specific potential problem,
and the corrective measures that can be taken can be followed
from a direct sequence of instructions. Volume II reviews the
appropriate basic principles on which the instructions are
founded, provides documentation of the information presented,
identifies gaps in our present knowledge, and makes recommenda-
tions for research that is needed.

The Agricultural Research Service relied very heavily on informa-
tion that has been made available by SCS and soil surveys in
developing the format and the guidelines presented in the docu-
ments. For example, we use the "land resource area" as the basic
unit in identifying potential pollution problems and their control.
Within each of the 156 resource areas it is possible to further
subdivide potential problem areas. Again, this is based on '3%
concepts of soils, climate, topography, and ground cover conditions.

Despite the tremendous effort that is now going into modeling, our
scientists relied on the SCS curve number approach to predict run-
off from a given storm rainfall. They felt that this was the only
available method that could be readily used in a national assess-
ment. Of course, we do have some problems with this approach in
portions of the western United States because of very steep rain-
fall gradients. We have, however, prepared a map depicting the
average annual, potential, direct runoff for the United States.

Erosion is estimated from the Universal Soil Loss Equation.
Of course. the basic concepts for this equation were developed
and tested by AR3 scientists, but SCS has used this equation
extensively and has K factors for the predominant soils within a
resource area. The leaching or percolation factor presented in
the handbook is, again, based on the results of soil surveys.
Prom this and meteorological data we have developed a map of the
United States showing the average annual, potential percolation
from various resource areas.
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Without the tremendous information now available from soil surveys,
it would have been impossible to develop a guideline that could be
utilized to implement the nonpoint source phase of PL 92-500.
While soil surveys are proving indispensable in the program of ARS
there are gaps that ve feel need to be given more attention. For
example. we do need better data on mapping units as they relate to
such items as land application of waste, fate of pesticides, ero-
sion, and land to be disturbed through mining operations. During
the last tvo years there has been a modeling explosion. The
success of predictive models will depend upon the reliability of
available physical and chemical data on a mapping unit or other
genetic classification. This probably will require a combined
SCS-ARS effort.

A lot of old faces have disappeared from both our agencies. These
were the people vho knew each other on a first-name basis and
really made the cooperative effort operate. We have new faces now
in many leadership positions. It is important, in my opinion,
that we make sure that these people get to know each other on a
first-name basis, learn what each agency is doing and be aware of
their needs. Dy doing that, w can assist each other and accomplish
far more together than what could be done by each agency working
alone.
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Presentation  of:
Wesley R. Booker
soil conservat ionis t
Bureau of Indian Affairs
Washington, D. C.

It is indeed a pleasure for me to attend and participate in the National
Soil Survey Conference again. I have the privilege of representing the Bureau
of Indian Affairs as I did two years ago. There is,  however, a significant
difference this  t ime. Two years ago I was the Bureau’s Acting Soil Conser-
vationist,  on detail from my duty station in Idaho. This time I’m happy to
announce that I have been appointed to that post and am now officially the
Bureau’s Soil  Conservationist.

I have been looking forward with a great deal of anticipation to seeing old
f r i e n d s , renewing acquaintances and making new friends at this conference.
There is one man in our midst, however, that I want tu give a special  word
of  greet ing . I owe him a great deal because it was thn,ugh  his efforts that
I received my basics in soil surveying (and somehow kept my job). He issued
me an old Ford pickup, some aerial photos and a “sharpshooter” shovel, told
me 1,000 acres a day was expected of me, then proceeded to teach me how to
make soil surveys. That was in ~ayville,  North Dakota when we were both
employed by the Soil Conservation Service. ~ollis Wesley Omodt, I thank you.

The soil survey effort in the Bureau of Indian Affairs is perhaps more
important today than ever in the history of that effort. We are actively
involved in collecting soils data for management planning and development
of farmlands, both irrigated and dryland;  for improvement, management and
development of grazing lands; for management and improvement oi forest lands;
for recreation, commercial and community developments; for highway and other
construction programs. We are also very much involved in surveys for and
evaluation of environmental impact statements. Last, but perhaps most
important to the Indian people are the soil surveys conducted specifically
for the protection of the statutory rights of those people.

In Fiscal Year 1974 a total of 1,736,OOO  acres of Indian lands had soil
surveys made. In Fiscal Year 1975 we expect to complete soil surveys on
2,280,OOO  acres of Indian land. Currently our total Soils staff numbers
30 positions, two of whom operate our soils laboratory in Gallup, New Mexico.

As you can see our staff is limited. We, therefore, accomplish a number of
our surveys by cooperative arrangements with other governmental agencies
(primarily SCS) and by contract with private concerns. Those kinds of
arrangements will no doubt continue to increase in coming years. As they
increase it becomes almost mandatory that we all use one universally accepted
system for the surveys we make - I hereby pledge my support of the National
Soil Survey Conference effort in perfecting and implementing a uniform
system, designed to be usable by all Agencies. At the next conference I
hope to report to you how the Bureau of Indian Affairs made the conversion.

Thanks again for extending an invitation to participate in the conference.
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0 STATEMENT PRESENTED TO
NATIONAL SOIL SURVEY CONFERENCE

Orlando; Florida - January 27, 1975

James S. Hagihara
Bureau of Land Management

The Bureau of Land Management appreciates the opportunity to participate in
this conference. We also extend our thanks to the Soil Conservation Service
for their excellent cooperation and assistance in related soil survey activ-
ities.

We are continually increasing and improving our efforts in collecting and
utilizing soils data to satisfy planning and development of multi-resource
management programs on the National Resource Lands (NRL). During the past
year the "energy" crisis and requirements to satisfy the National Environ-
mental Policy Act has created a greater demand for more and better soils data
for the protection and enhancement of our environment. The present mineral
"energy" situation has really accelerated the BLM soil activities in the
western states. The proposed strip coal mining operations has created a
great and u.rgent need for better soils information that will assist in re-
habilitation and reclamation of the disturbed lands. Sound basic soil infor-
mation is also required to manage the national resource lands under the
multiple use concepts.

0 Current Activities

Since our last report to this conference the BLM has made substantial progress
in developing the soils functions within the Bureau. Currently BLM has 30
Soil Scientists located within the 11 western states as compared to 16 a year

The primary assignments of the BLM Soil Scientists will be: (1) to
%iect and inventory soils data, (2) make practical interpretations that will
assist in making multi-resource management decisions, (3) assist the resource
managers in the application and use of soils data. Thus far our soil scien-
tists have completed mapping approximately 4,OOD,DOD acres of NRL located in
Oregon and California. These lands were mapped in accordance with the COOP-
erative National Soil Survey procedures.

Considerable progress has been accomplished on the extensive Watershed
Inventory of the 450 million acres of National Resource Lands under our
administration. As of October 1974 we have inventoried nearly 126 million
acres. It is anticipated the Watershed inventory of the 180 million acres
located in the eleven (11) western states will be completed in FY 76. The
Watershed Inventory includes. collection of vegetation, soils and erosion data
on a broad level. This information will be used in developing long range
resource management plans.

Another activity requiring soils information on the NRL is the Colorado River
Salinity Program. The BLM has been assigned the-charge to (1) identify point,
and diffuse sources of saline waters and (2) identify and determine soils that
have potential to produce saline runoff in the Upper Colorado River Basin.
The purpose of the program is to develop resource management plans for reducing
and controlling saline runoff from NRL that enter the Colorado River.
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Cooperative Soil Surveys_

1. Cooperative Soil Surveys with Soil Conservation Service,

The Soil Conservation Service is mapping nearly 4.5 million acres during
FY 75 under reirrburseable cooperative agreements in the following states:

Arizona 1,390,OOO acres
California 59,000
Colorado 155,000
Idaho 195,000
Montana 1,200,000
Nevada 1,400.000
Utah 118,000

We hope to continue mapping at this level through cooperative agreements
with the SCS, however, this will depend upon future funding and capa-
bilities of the SCS to accomplish the mapping.

2. Cooperative Soil Investigations with the Bureau of Reclamation (BR).

During FY 75, the 8LM entered into a cooperative agreement with BR for
soil investigations upon nearly 100,000 acres located in Montana, Wyoming,
Utah and Colorado.

These soil investigations are concentrated primarily in the high potential
energy, mineral resource areas. The objectives of the soil investigations
are to collect baseline soil data that will assist in defining, analyzing
and developing alternative rehabilitation practices for surface disturbed
areas. Thus far, 4 sites totalling 2,000 acres each have been inves-
tigated near Colstrip, Montana, Hanna. Wyoming, Craig, Colorado, and
Kanab, Utah. Approximately 200,000 acres are scheduled for investigation
during FY 76. These investigations include detailed mapping of soils,
complete physical and chemical analysis of the surface and subsurface to
a depth of 200 feet. The drill hole investigations also include mineral,
geologic and underground water studies,

Problems

1. Training and Technical guidance of the newly hired soil scientists can
become quite a problem as our soil activities accelerate. Many of the
newly hired soil scientists are recent graduates in soils from the
various universities. Although they are well qualified and have the
academic requirements, many lack the necessary field experience. The BLM
hopes to provide the necessary field experience and training to the newly
hired soil scientists by working with the Soil Conservation Service and
other agencies that have this kind of expertise and on-going training
programs, In the interim, we are developing a formal training and tech-
nical guidance program for our new soil scientists which we hope will
bring them to their full productive capacity in as short a time as
possible.

2. Another problem is the use and application of the soil data that has been
collected by our soil scientists and through the cooperative soil surveys.
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We are developing a program in which we hope to train the resource
managers or users upon the use and application of soil data in making
multiple use resource management decisions.

We propose to accomplish this by involvino the resource managers during
the field mapping and development of management interpretations.

We have also learned that in addition to teaching the resource manager
how to use the soil survey report, he must learn how to relate soil
behavior to varfous land treatment practices that will be applied. Thus,
the soil behavior section is very important to the user.

Conclusion

All of us are involved with collection and application of soil survey data
for many purposes ranging from urban to remote, mountainous areas. Conferences
such as this, provide us with an excellent opportunity to exchange ideas and
information that will make soil surveys effective.
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USDI BUREAU OF RECLAMATION ACTIVITIESL/

Soil Science and related activities of Reclamation programs primarily
relate to water and land resource development. They include multi-
purpose land classification in determining land use suitability for
multiobjective planning; economic land classification, wetland surveys,
and drainage and reclamation of salt-affected lands on existing irri-
gation projects; soil characterization for irrigation scheduling;
revegetation  of lands disturbed through construction of project
features; reclamation of lands to be surface mined of mineral deposits;
soil inventory in areas potentially affected by development of mineral
resources; land and water appraisals for environmental studies; remote
sensing research; predicting quality of return waterflows into drain-
age systems; water quality control, particularly salinity of major
river systems; soil investigation for other agencies; assistance in
selection of lands for irrigation to foreign countries and inter-
national financing organizations; and participation in interagency
affairs , on committees, at workshops, and professional societies.
A portion of the lands surveyed for salinity and all the work on soil
inventories and reclamation of mineral extraction are performed for
the USDI Bureau of Land Management through contractual arrangements.
The soil inventories for BLM are described in the presentation by
Mr. James S. Hagihara.

It is Reclamation’s practice to utilize USDA-SCS foil survey infor-
mation to the fullest extent possible in all activities for planning
construction, development, settlement, operation and maintenance,
and rehabilitation of projects.

Reclamation of Coal-Mined Areas

The studies for BIM on reclamation of mineral areas are in response
to the “coal rush” in meeting the energy crises. The objective
is to identify optimum coal-leasing sites having superior potential
for reclamation and to formulate lease stipulations. This involves
obtaining basic data; making evaluations; and developing standards,
guidelines, techniques, and aiternate plans for land rehabilitation

0
l/ William B. Peters, Head, Land Utilization Section, Resource Analysis
Branch, Division of Planning Coordination, Engineering and RBBearCh
Center, U.S. Department of the Interior, Bureau of Reclamation, Denver,
Colorado.
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and restoring vegetative growth. The plans will include reconmenda-
tions for deposition and treatment of overburden and measures required
to minimize environmental impacts, air and water pollution, and to
promote safety. Environmental planning, design, and engineering
are a very important aspect in formulation. Where viable alterna-
tive opportunities for enhancement are identified,  plans will  be
developed as requested by BLM. Alternative land uses and poten-
tials might include rainfed agriculture differing from present
cover  and enterpr ises ,  i r r igated  agr icul ture ,  wi ld l i fe  habi tat ,
recreation, homesites,  industrial developments,  and others.  In
this planning, analysis will be made of land use problems and
opportunities associated with water plans,  recognizing the natural
and a modified land base, existing and potential  land use patterns,
zoning regulations,  and general relationships to environmental
social,  and economic aspects of  the setting. All plans developed
will  include an assessment of  cost and benefits.

The work is being approached on an interagency and interdisciplinary
b a s i s . Reclamation, in cooperation with the USDI Geological Survey,
is exploring and characterizing overburden, 21 surface and ground
water,  and developing and analyzi~ng  data with respect to geology,
engineering, plant science, hydrology, soils,  drainage, economics,
ecology, environment, and other relevant considerations. The  invest i -
gation with respect to lands largely involves characterizing the
overburden for reclamation potential and determining land use suita-
b i l i t y . In characterizing overburden, sufficient exploration and
drill ing are accomplished to describe and collect representative
samples of  soil , subsoil, and substrata to a depth below overburden
and coal (maximum depth of 200 feet). The  descr ipt ion  o f  so i l ,
subsoil .  and substrata characteristics in relation to land characteriza-
tion essentially conforms to the USDA National Cooperative Soil Survey
procedures. Sampling of overburden at master sites and agronomic
laboratory testing is on a comprehensive basis.  At the other
explorations and borings, representative samples are selected for
laboratory characterization on a screenable basis to confirm judg-
ment in field appraisals.

The first priority in the agronomic laboratory characterization
of soil  is  directed toward direct and indirect measurements to
evaluate  so i l  s tructure  and i ts  s tab i l i ty ,  e f fec t ive  so i l  cat ion
exchange capacity,  and soil  reaction. After this is accomplished,
then consideration is given to testing that confirms the field
characterization, explains the causes of  phenoma  prev ious ly

/ Overburden is the material consolidated or unconsolidated,
overlying the coal.
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,

observed or predicted, reveals the presence of toxic elements (salinity
level, boron content. alkali, acidity, reduction products, etc.), and
indicates measures required to cope with the soil deficiency under
eventual field conditions.

Selected samples found by the laboratory testing to represent a
range in properties conducive and adverse to establishment of vege-
tation are further subjected to greenhouse studies at Colorado Experi-
ment Station, Fort Collins, Colorado. These greenhouse and related
studies are designed to establish possibilities and methods for
establishing vegetation. Should these studies identify or detect
unforeseen toxic conditions or soil deficiencies not susceptible to
amelioration by established procedures, a program of applied research
will be recommended.

A product of the characterization with respect to lands will be s
resour’ce map reflecting both the present condition and future condi-
tions under alternative plans for reclamation and restoration.
As mentioned by Mr. Hagihara, the Soil Survey aspects are being
coordinated by BLM with SCS at State and local offices. The USDA
Forest Service Surface Environment and Mining (SEAM) serves as a
consultant to BLM on coordination matters.

Concurrently with the above-described investigations, the over-
burden is also characterized for geological, hydrological, and
engineering properties. The USGS is responsible for ground-water
data collection.

This work was initiated last year at four specific sites, comprising
about 2,000 acres each located “ear Ashland, Montana; Hannah, Wyoming;
Meeker, Colorado; and Kanab,  Utah. Studies at six additional sites
are to be initiated this year and each of the following 3 years.
Experience gained to date from this initial study and consultation
with others lead us to believe rehabilitation of disturbed lands can
be accomplished using procedures already developed. Soil testing
and soil fertility evaluation are sufficiently advanced to prescribe
optimum management practices for rmst conditions. Research is under-
way to further develop plants for erosion control. The principal
obstacle precluding successful rehabilitation of disturbed lands
has bee” the general lack of coordinated planning among disciplines,
agencies, organizations, and activities. In this regard, Mr.
Hubertus  Mittman  of the USDA FOrast  Service has emphasized the need
for greater involvement and increased action by persons experienced
in planning. Problems have to be anticipated and alternatives con-
sidered from a” interdisciplinary standpoint.
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Reclamation by reason of experience in revegetation  of disturbed
lands and the many other facets, organizations, staff capabilities,
fa c i l i t i e s , and administration “know how” to coordinate the variet~ies
of disciplines and activities is striving to provide leadership
in meeting needs.

Irrigation Management Services ProRram

The Irrigation Management Services is a program developed by the
Bureau of Reclamation to direct and assist irrigation and water
districts in establishing programs to promote more effective and
efficient use of their water supply. It is directed toward better
on-farm water management and extending water management through the
distribution and storage systems. While the program was initiated
primarily as a research effort, the beneficiaries of the program
are expected to financially support these programs in their operational
stages. The results of these program efforts will be applied in the
design of new projects or in the rehabilitation of irrigation sys-
tems * The establishment of the Irrigation Management Services
Program on irrigation and water districts is a cooperative effort
with the Soil Conservation Service and the State Extension Service.

Colorado River Water Quality Improvement Program

The purpose of this investigation is to develop plans for controlling
salinity in the lower reaches of the Colorado River at or below
present levels. The mineral burden of the Colorado River is the
foremost water quality problem in the basin and carries both inter-
state and international implications. Continued development of the
water resources is expected to generate additional salinity increases
with concomitant economic losses to agriculture and M&I users if the
salinity is not controlled. Natural sources contribute most  of the
salinity to the river. Return flows from irrigation and municipal
and industrial uses also add significant quantities of salt. Moreover,
concentrating effects are produced by water exports out of the basin,
use of water by vegetation, and evaporation from free water surfaces.
This investigation program will consider individual problem areas,
develop control plans, and make specific recommendations for remedial
action.

Under the program, appraisal and feasibility plans for control of
salinity from irrigated areas and high salt input, point and diffuse
sources are being prepared. To date the program findings on salinity
sources are pointing toward a need to emphasize nonstructural salinity
control measures. Support studies involving the preparation of a
mathematical model for management of the river, economic evaluation



of water quality, institutional and legal review are being made. Pre-
liminary work has been completed on the applicability of ion exchange
technology.

On the irrigation sources. irrigation scheduling techniques to improve
irrigation efficiency are now being applied to 6,500 acres in the
Grand Valley area, Colorado; similar work is underway on the Palo Verde
Irrigation District, California; and the Colorado River Indian Reserva-
tion, Arizona. Irrigation scheduling work will be started in the Lower
Gunnison  Basin and in the Uintah Basin in the fiscal year 1974. To
assure effectiveness in irrigation source control, feasibility studies
of the conveyance and drainage syatems  are being made to disclose
improvements that could be made which would achieve reductions in
salt loading. Feasibility studies on point sources at LaVerkin Springs
and Crystal Geyser in Utah ware completed in FY73. Studies at Paradox
Valley in Colorado are progressing and work at Las Vegas Wash in Nevada
will be initiated during the current year. Feasibility studies in
Paradox Valley will be completed in FT75.  An appraisal report is
under preparation for Blue Spring. All other point sources and diffuse
sources in the program involve basic data collection as a prerequisite
to report preparation. These include Glenwood-Dotsero  Springs and
McElrm Creek in Colorado; Littlefield Springs and Price, San Rafael,
and Dirty Devil Rivers in Utah; and the Big Sandy River in Wyoming.
On the latter, pilot studies will be undertaken to appraise efficiency
of desalting the water using natural freesing, i.e.. not a desalting
plant per se but rather a process involving the use of the natural
cold temperatures  in the area to freeze the water and thereby remove
most of the salt. Cooperative research with the USDA Agricultural
Research Service has been started to evaluate the relationship
between high irrigation efficiencies and reductions in salt loading.

Land Use Planning

The Soil Science Training Institute conducted at Colorado State
University was, commencing in 1974, modified and supplemented to
comprise a Land Use and Water Planning Institute for the years 1974
through 1976. Under the capable direction of Dr. Robert D. Heil,
the 1974 course was structured to give top-level management personnel
an overview of the interface between land use and water planning.
The course emphasized the principles of land use planning including
the physical, economical, biological, political, sociological, and
other factors which are important in the development of viable
land use plans.

To accommodate Reclamation needs in water development, the cc~urse
was directed toward the following areas:
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1. Basic land use planning considerations including ecological,
physical, biological, economic, sociological, and political

2. Management and development considerations for uses other
than irrigation such as recreation, wildlife, aesthetics,
archaeological, urban, and suburban

3. Inputs required for adequate land use planning

4. Methods for inventorying land features to evaluate alternative
land use suitabilities

5. Techniques and procedures in planning for reclamation and
reuse of disturbed lands

6. Impact of land use changes in natural resource areas

7. Impacts of land use and its regulation on planning of
water projects

Subsequent courses are to be directed toward needs in broadening
and attaining greater technical proficiency among workers actually
involved in investigations.

Remote Sensing Research

Reclamation continues to support research in remote sensing for
many applications including land classification. Most of the Soil.
Science activities have been in cooperation with the EROS Program
and directed toward development of methods to assist in better
identification of depths to water table, surface water accumulation
and drainage ways. vegetative cover and crop identification, depth
to ‘root  and water impeding barriers, and gross soil features
including soil moisture and salinity.

This last year, our Research Division has been field testing a
short pulse radar system. This is being developed for: (1) ground
water depth measurement accuracy; (2) soil moisture content measure-
ment; (3) soil layering detection. They were unsuccessful in
attaining sufficient ground penetration.

A remote sensing contract was signed with the Texas Agricultural
Experiment Station, Texas A&M University, College Station, Texas,
June 3. 1974. The remote sensing is to be accomplished for the
Elephant Butte Reservoir, Fort Quitman Project, New Mexico-Texas
(RGREP). The objectives of this program art? twofold: (1) To
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investigate the utilization of remOte sensing to assist in assembling
resource and land use information for the regional plan of RGREP.
Emphasis will be given to long-term development of available natural
and human resources in order to realize their full potential within
and environmental setting of high quality. (2) To investigate the
application of remote sensing for the management of water resources
in the RGREP area,

Approach. - It is anticipated that this study will be developed
in three l-year phases to meet the outlined objectives:

Phase I - Development of information on agricultural and
natural resources and land use as a data base for the RGREP
area (fiscal year 1974).

Phase II - Data base expansion to include urban, suburban.
and special land use categories and application of advanced
sensor survey for monitoring water use in the RGREP area
(fiscal year 1975).

Phase III - Investigation of remote sensing applications for
monitoring and management of water resources in the RGREP
area (fiscal year 1976).

In the Columbia Basin, Washington, ERTS imagery is being used to
monitor new irrigation, primarily use of pivot sprinklers.

Summaries on land classification activities by States are presented
in tabular form on Tables I and II.
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Table I

IRRIGATION SUITABILITY LAND CLASSIFICATIOI~

Fiscal Ye&w 1974 and 1~975

Colorado River Indian Small Projects Loan

California

LeBranza Water District
Gravelly Ford Water District
Lagms Water District
Mid-Valley, Raison City
Rainbow Municipal Water District
Foster Municipal Water District

Colorado

Dolores Project
Uncompahgre  Project

Idaho

Teton Phase II
Oakley Fan Unit
Ririe Dam Project

South Dakota

Brown County
Castlewood-Estelline  Area

Utah

Ute Indian Unit



Table I - Continued

Washington

Yakim Project
Spokane Indian Reservation
Columbia Basin Project

Montana

Mill Iron Unit
upper Missouri Project, Lower Musselshell Area

Nebraska

Hid-State Division
North Loop Division
O'Neill Unit

New Mexi CO

Animas-LsPlata Project
Navajo Indian Irrigation Project

North Dakota

Missouri Souris Project

Oregon

Rogue River
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Table II

MULTIPURPOSE LAND USE SUITABILITY CLASSIFICATION
FOR MULTIOBJECTIVE PLANNING

Colorado

Basalt Project
Dolores Project
Uncompahgre Project
Yellow Jacket Project
Grand Mesa Project
Dallas Creek Project
Fruitland Mesa Project

Idaho

Minidoka Northside Extension
Upper Snake River Area

Oregon

Willamette River Project
Rogue River Project

Wyoming

Sublette Project
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SOIL SURVEY RESEARCH IN THE STATE EXPERIMENT STATIONS
BY

Eilif V. Eliller
Principal Soil Scientist

Cooperative State Research Service

The Cooperative Soil Survey has long been an effective mechanism for
joint involvement of the State Agricultural Experiment Stations with
the Federal Soil Survey under SCS. The directions which such coopera-
tive work is taking in the various states is a glaring example of the
diversity which characterizes American science and technology. In
some states there is extensive involvement of the Station in present
programs of mapping. In some there are other units of state government
which have increased the inputs made by the state to the total effort.

The Cooperative State Research Service (CSRS) of the U. S. Department of

0

Agriculture (USDA) works closely with the Experiment Stations and provides
funds for the support of research, broadly defined, in the field of soils
and soil survey. By using the Current Research Information Service
(CRIS) data bank which records all research projects in the State-Federal
system, one is able to keep informed about the state funded projects as
well as those supported federally by CSRS.

Looking over  a printout of all soil survey projects in the system,
we find that approximately equal numbers of projects are receiving pri-
mary support from CSRS and from state appropriations.

Table 1 shows that out of 101 total research projects underway in 1974,
50 were supported by CSRS and 51 by state funds. There is no subject-
matter distinction due to the sources of support for station projects.

Table 2 presents the major subject-matter fields investigated in soil
survey research projects of the State Experiment Stations tabulated in
order of frequency of occurrence. The subject of correlation, classi-
fication, and mapping was a major part of 24% of the projects,closely
followed by soil survey interpretations, 21.5%,  and soil profile
characterization and taxonomy, 20.5%. Land use planning, a subject of
increasing importance in soil survey research was a major part of 17%
of the projects.

Table 3 indicates the output of research publications from the 101
projects summarized. It should be noted that the flow of publlca-

0

tions from any given state is extremely uneven as shown by the large
number of states which had none in 1973. There is also a difference
in the way research publications were defined in different Stations.
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TABLE 1. Sources of Soil Survey Research Support, 1974

Primary Source of Support Number of CRIS Projects

Hatch Act Funds, CSRS 44

McIntire-Stennis Act, CSRS 4

Public Law 89-106, CSRS 2

State Appropriations 22

TOTAL 101
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TABLE 2. Major Subjects of Soil Survey-Related Research Projects, 1974
State Agricultural Experiment Stations

Major Subject-Matter Fields

Correlation, Classification. Mapping

Soil Survey Interpretations

Frequency in 101 Projects* %

33 24

29 21.5

0 Soil Profile Characterization, Taxonomy

Land Use Planning

28 20.5

24 17

Remote Sensing, Data Banks 12 9

Genesis and Morphology 11 8

TOTALS 137 100

*The excess frequency of occurrence over the number of projects is due to the
occasional occurrence of mOre than one major subject-matter field in one
project.
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TABLE 3. Publications Reported from Soil Survey Research Projects, 1974
State Agricultural Experiment Stations (CRIS)

NORTM CENTRAL NORTHEAST

Alaska

Ill.

Ind.

Ia.

Kan.

Mich.

Minn.

MO.

Nebr.

N.D.

0.

S.D.

ws.

0

4

1

4

5

1

8

3

3

1

15

11

0

-

TOTALS 56

North Central
Northeast
South
Western

Total

Corm. 3

Del. 0

Me. 0

Md. 4

Mass. 0

N.H. 0

N.J. 1

N.Y. S

Pa. 32

R.I. 0

vt. 0

W.Va. 0

-

48

56
40
29

30
163

m

Ala. 1

Ark. 2

Fla. 6

Ga. 0

Ky. 2

La. 5

Miss. 5

N.C. 1

Okl. 0

P.R. 0

S.C. 0

Tenn. 2

Tex. 3

Va. 2
V.I. Jl

29

WESTERN

Ariz. 0

Cal. 4

COlO. 3

Guam 0

Haw. 0

Ida. 0

Mont. 4.

Nev. 2

N.M. 2

Ore. 9

ut. 3

Wash. 3

wyo. 0

-

30
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Research chapters which were published as part of soil survey reports
were usually listed as research contributions from the project. In
some Stations the publications listed were mainly journal articles.
The summary by regions shows that 163 research publications were
prepared during the 1973 project year. The North Central Region
reported the largest number, 56 publications from the 13 Stations in
the Region.

In addition to the individual station research projects reported above
there were 2 active cooperative regional research projects relating to
soil surveys and their use in land use planning. Their titles and contri-
buting projects from the cooperating stations are given in Appendix 1.
These projects, like all regional research under the Hatch Act of 1887,
are supported in part by Federal monies (the Regional Research Fund) and
in part by other resources of the stations , part state and part Federal.

NC-109 in the North Central Region is concerned with the characterization
of soil landscapes to make soil survey information more useful in land use

0

planning and rural development. The cooperators are preparing state soil
maps and planning guidebooks as well as other kinds of interpretive data
usable by soil survey clienteles.

W-125 in the Western Region is concerned with urban encroachment on
rural areas and the kinds of knowledge needed by the affected people to
use soil survey information in land use planning. The cooperating
scientists are concentrating upon the organization and mobilization of
soils information including the preparation of interpretation manuals
for the lay person.

The Regional Research Fund under the Hatch Act is extremely important
to the achievement of greater coordination and scientific uniformity
between states in the application of research. Twenty-five percent of
the Hatch Act funds (which now amounts to $77 million per year) is
devoted to agricultural regional research of all kinds. It is possible
that more of this kind of innovative cooperative research is needed to
achieve full benefit from soil surveys by broadening their usefulness.
New clienteles exist for the soil survey and attainment of the correct
interpretation of the data will be a continuing duty of soil scientists.

There is another side to the state soil survey research picture in the
United States which is definitely negative in character. This is the
long-term downward trend in Experiment Station support for research
classified under RPA No. 101, Appraisal of Soil Resources.

0
Table 4 shows the trend in scientist-man-years (MY's) devoted to
soil appraisal research for the period from 1966 to 1973. The allo-
cation of scientist manpower to soil survey research has been cut in
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Table 4 Scientist Man - Years For State Agricultural And Forestry Institu-
tions.

Research Problem Area 101, Appraisal of Soil Resources

SCIENTIST UNPOWF,?,

YEAR MANYEARS

1966 136 100

1967 125 91

1968 126 91

1969 124 91

1970 95 70

1971 85 62

1972 84 62

1973 78 57

RRLATIVE TO 1966-

Source of Data: Inventories of Agricultural
Research Current Research
Information Service, CSRS,
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half in a period of seven years. This reduction comes at a time
when the soil survey is attaining its widest usefulness in land use
planning, especially for non-agricultural purposes.

In spite of the above evidence of retrenchment, there are many favor-
able signs of progress which give great importance to the training
of a new generation of soil survey scientists in the land grant
universities. It is more important than ever to conserve the concept
of cooperation between Federal and state programs in this vital field.
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APPENDIX 1

COOPERATIVE REGIONAL RESEARCH PROJECTS ON LAND USE PLANNING

A. NORTH CENTRAL REGION, NC-109:

Title: Soil Landscape Characteristics Affecting Land Use Planning
and Rural Development.

Contributing Projects (1973):

State and University Research Approach

Illinois (U. Ill.) Development of interpretive mate-
rials for some of the newer audi-
ences using 3 soil surveys of
different publication dates.

Indiana (Purdue U.)

Iowa (Ia. state IJ.)

Michigan (Mi. State U.)

Employment of remote sensing and
photo-imagery to percieve land-
scape units. Land resource maps
and data banks to be developed for
derivation of specific guides and
tabular information usable by
planners.

Examine 3 or 4 prevalent soil land-
scapes for disposition of municipal
and residential wastes. Guides for
rural land assessment are being
constructed.

Study of the relative adequacy of
present and past soil survey maps.
Transect studies, intensive grid
analysis and remapping have been
employed. Purpose is to obtain
wider immediate coverage of useful
soils information for planning.
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APPENDIX 1 (Continued)

Ohio (O-State U.) Critical examination of a recently
urbanizing area to characterize
the predevelopment hydrology and
then to develop predictive criteria
for this landscape. Project will
also develop soil landscape guides
for community planning, land use,
and erosion.

South Dakota (S.D.State U.) Will use technique of "density
slicing" to examine remotely-sensed
photo-imagery of selected soil
landscapes. Guides for rural land
assessment and tax equalization
use have been published. A state-
wide map of soil associations has
been proposed to assist in pre-
paring the Land Use Plan.

Minnesota (U. of Minn.) Project is preparing a Minnesota
Soil Atlas in 11 sheets to provide
maps of soil-landscape units on
scale of 1:250,000 usable for
state planning. A two-level
legend has been adopted. Level I
showing geomorphic regions and
Level II showing soil landscapes
in which the Taxonomy unit is the
family phase of a subgroup. The
delineations are mostly greater
than one square mile in area and
include more than one series.

Missouri (U. of MO.) Special Reconnaissance Soil Asso-
ciation maps are being started in
urban regions based upon existing
maps where available, and some new
mapping. Interpretive reports
will accompany maps for use by
regional planning councils.
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APPENDIX 1 (Continued)

Wisconsin  (U. o f  Wis.) Studies have been made on soil
absorption of septic tank ef-
fluents with emphasis on pedon
characteristics. Ratings are
being made for soil units in the
state soil map on suitability for
liquid waste absorption, suit-
ability for urban expansion, and
erodibility.

North Dakota (N.D. State U.) A Resource Inventory and Monitoring
System is being developed. Emphasis
is on the study of lands in rela-
tion to coal mining development and
strip mine reclamation.
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APPENDIX 1 (Continued)

B. WESTERN REGION, W-125:

Tit le : Soil Interpretations and Socio-Economic Criteria for Land
Use Planning.

Objectives:

1. Determine consequences of urban encroachment

2. Organize soils data and interpretations for potential
c l ienteles

3. Evaluate adequacy of present soil survey data with a
view to development of additional data and procedures

States Contributing to Each Research Objective:

Objective 1:

Objective 2:

Objective 3:

Washington, Oregon, Hawaii, Montana, New Mexico,
Utah, and California are conducting study of
changes in pattern of land use and are selecting
areas to study rate of conversion, development,
location analysis, and natural resource features.
Alternate land uses are postulated and conflicts
analyzed.

Nevada, Montana, Oregon, California, Colorado,
and Hawaii are preparing a regional interpre-
tation manual to inform users about land use
problem solutions.

California, Montana, Hawaii, and Washington
are determining physical criteria which
influence land use choice.

Six states are integrating soil and other resource data to facilitate
display and use. Five states are measuring inherent soil-behsvior-
related properties, such as water logging or shrink swell potential
and others. Colorado and Nevada are investingating the significance
of taxonomic categories to interpretive uses. Oregon and Nevada are de-
fining mapping units in terms of landscape variability to assist in
making interpretive maps. Three states are accelerating mapping in areas
where land use planning is imminently needed.
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EXTENSION SOIL SURVEY EDUCATIONAL PROGRAMS I/

It is a pleasure to visit with you about Extension soil survey educational
programs and activities and to participate in this 1975 National Soil Survey
Conference during this week. It gives me an opportunity to gain more familiar-
ity with your programs and activities related to soil surveys and their
use and it helps us in the Extension Service to gather some new and developing
techniques that will make for improvements in educational programs to increase
the effective use of soil surveys.

I plan to visit with you today about some of the educational programs and
activities carried out by the Cooperative Extension Service to improve the
use of soil surveys. Usually these activities are planned and carried out
in cooperation with the experiment stations and the Soil Conservation Service
and others such as the Soil and Water Conservation Districts and Extension
councils and committees. The overall objective of the Extension educational
ef fort  is , “The effective use of soil surveys.”

In this presentation today I will focus on educational programs and activities
related to the distribution and usa of the soil survey report. I would
have you note that there are other educational activities at different stages
of the report such as before and during the time of the field work in prepar-
ation for the report and also there are educational activities of a followup
nature carried on after the publication and distribution of the report.

0

We look to the State Extension specialist in soil conservation, agronomy,
and/or soils to take the lead for the Cooperative Extension Service. The
specialist working with the representative of the experiment station and
usually the state soil scientist of the Soil Conservation Service assist
the local county or area Extension agents and district conservationist to
plan and carry out the educational activities.

To illustrate how this is cooperatively planned and carried out, I would
like to discuss with you an example. This is the approach used in Mississippi.
At the state level the Mississippi state staffs have developed and entered
into a memorandum of understanding. This is between the Mississippi Agri-
cultural Experiment Station, Mississippi Cooperative Extension Service,
and the U. S. Department of Agriculture Soil Conservation Service relative
to responsibilities to introducing and using published soil surveys. The
memorandum of understanding provides for assignments of responsibilities
for each of the agencies; it includes what each party agrees to do in
each of the activities. For example. the Extension Service agrees to make
arrangements for county meetings including the program, to participate and
assist in the planning and conducting the meeting for the introduction and
distribution of the soil survey, participate in conducting any plarlned  field
tours, furnish publicity for introducing the soil survey and to assist other
agencies in providing instruction on the uses of published soil surveys.

- l/ Prepared by Harold I. Owens,

0
- Agronomist and Soil Conservationist,

Extension Service, U. S. Department of Agriculture, and presented at
the National Soil Survey Conference, January 27, 1975, Orlando, Florida.
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The Soil Conservation Service agrees to advise other agencies prior to receiv-
ing publications to participate and assist in planning and conducting the
meeting for the introduction and distribution of the soil survey, to partici-
pate in conducting any planned field tours , to assist In furnishing publicity
for introducing soi~l surveys, to assist in making arrangements for county
meetings, to provide cooperatively with other agencies instructions on
the uses of the published soil survey. The experiment station agrees to
participate and assist in planning and conducting the meeting for introduc-
tion and distribution of the soil survey , to participate in conducting any
planned field tours, and to provide cooperatively with other agencies
instructions on the uses of published soil surveys.

At the county level it is suggested that one or two meetings be held to
introduce the soil survey. People attending the meeting should include
farmers, soil conservation district commissioners, county supervisors, farm
leaders, farm business leaders, farm credit groups, agricultural workers,
business leaders, bankers, engineers, contractors, real estate developers,
planning commissioners, and other users of the soil surveys. When two
meetings are held it is suggested that one be for the farm and the other
for non-farm. In addition, a followup series of meetings by communities
might be desirable. The memoradnum of understanding includes joint responsi-
bilities of the county agent and the district conservationist. It includes
a list of groups, organizations, officials, agencies, and individuals to
whom notification of publications and release of the sol1 survey report
should be made and invited to the meeting or meetings.

The county meeting for introducing the new soil survey report in Pontotoc
County, Mississippi, was held November 21, 1974. It was sponsored by the
Pontotoc County Soil and Water Conservation District cooperating with the
Cooperative Extension Service , the Mississippi Experiment Station, and the
Soil Conservation Service. Appearing on the program were the soil scientist,
the agronomist, Mississippi Experiment Station representative, the soil
correlator, the Extension agronomist and the state conservationist. They
dealt with the subjects on work involved in prepsing  a soil survey report,
the soils of Pontotoc County, soils interpretations for Pontotoc County,
making use of soil survey reports, and the soils and the future.

In 1972, training meetings were held for the county Extension agents in
each of the Extension districts called “land use planning seminars.” To
help with these agent training meetings expertise was drawn from the State
Extension staff,from the Soil Conservation Service and the experiment station.
I am sure that these training meetings gave a boost to carrying out the charges
and responsibilities included in the Mississippi memorandum of understanding
and gave a boost to effective educational activities In Mississippi related
to the use of soil surveys.

I would like to move now to pointing out some of the informational pieces,
tools, and methods used to encourage the effective use of soil surveys.
In Missouri the state Extension specialist in land use has developed an
exercise called “Soil Survey
ize landobmers  and operators
contained in the soil survey

Exe&ise”  which is designed to help familiar-
with soil survey data and how to use the data
report. The specialist uses this exercise 0
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with groups in educational meetings. I am sure that he makes the exercise
available to the county Extension staff and area agronomists so they can
use it  in followup  a c t i v i t i e s .

Some soil testing laboratories ask for the soil type on the soil sample
information form. This supplements the chemical tests data and makes for
improved soil treatment recommendations.

States publish maps and narrative data on the status of soil surveys in
the state. An example is the March 1974 Research Report published by
Michigan State University Agricultural Experiment Station.

South Dakota has delineated 39 soil associations using the Earth Resources
Technical satellite  (ERTS)  mosaic base map. In addition, tables are printed
on the back of the map containing soil test results for the 39 soil associations.
The legend shows the general soil textures, soil slopes, and land forms
of South Dakota. Smaller maps on the handy folder delineate soil parent
materials,  physical division, dominent  soil  textures,  growing degree days,
and average annual precipitation and mean temperature. The Extension agronomists
report that they plan to use this pamphlet as an educational tool.

Indiana is rating the productivity of  the soils of  the state. This is
a cooperative activity between the Soil Conservation Service and the Coopera-
tive Extension Service personnel. They report that with the “productivity
index” they have a good method of comparing the net value of one soil to
another, the productivity indices can form the basis for improved agricul-
tural and open lands assessment. It gives the local assessor a ready
opportunity to equate the soil resources of one farm to the soil resources
of another.

Oklahoma State University Extension has published the circular Soil and
Its Relation to Urban Development In the Tulsa County Area, which is
designed to guide teachers of science, conservation. geography. and environ-
mental studies as well as home owners, builders,  land developers,  planning
and zoning comnissions, and other concerned with the use of land resources.

In the Washington office of the Extension Service we have worked cooperatively
with the SCS soil survey publications staff to notify the state Extension
specialists of soil survey reports to be published in the near future.
This notification reminds them to initiate plans for introducing the survey
to the local people in the county or area. It suggests that they consult
with the SCS state conservationist and their experiment station and others
and ask them to participate in the planning process. We indicate some of
the different audiences that should he interested in the soil survey
publication. We then mail them a copy of the newly published report. This
is their notification that it  is published.

0
During the three month period from October to December 1974, we have
recieved 24 new soil survey reports and distributed them to the state
Extension specialists who have educational responsibilities related to the
distribution and use of soil surveys.
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The state Extension specialists have expressed their gratitude for the advance
notice and the copy of the report. We have generally had good results
with this procedure. Occasionally we do have a problem of delay in the
publication which causes some frustration in the field. Also, on the
opposite end of the scale, we have experienced receiving the publication
with only about two weeks notice which also causes some frustration and
surprise, with cranking up plans for educational activities in connection
with the distribution of the report. We continue to work closely with
the Washington SCS soil survey staff to make this procedure work as well
as possible and be of assistance to the field staff.

Thank you for this opportunity to visit with you.
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National Soil Survey Conference

Orlando, Florida
January 26-31, 1975

W.A. Wertz
Forest Service, USDA

For some years, the U.S. Forest Service has been reporting to this
conference to emphasize mainly our concerns for devising best ways
to collect, evaluate, and use soils information for the management
of our National Forest System lands. We have stressed our need for
a soil survey system geared to imnediate and practical use, and we
have highlighted also the interdisciplinary nature of our approach
to soil survey.

These concerns still apply, but we think we can say now that we have
a program for soil survey in the Forest Service which is fully
operational, and which is effective in meeting our needs. We have a
skilled staff of at least moderate size. We have a sound background

0

of success in soil survey and its application, and we experience a
very satisfying demand for our product.

Let me comment briefly on these three points -

For soil survey operations, usina soil survey in its broadest context
to include all soils activities of our National Forest System, we now
employ 165 Soil Scientists. This is not a large number of scientists,
but it represents a steady qrowth from our beqinninq in 1955. to a
staff of 10 in 1956, 80 in 1966, and a doubling of our staff since 1966
in the face of some very severe manpower ceiling and dollar limitations.

Our staff of soil scientists is organized on a decentralized basis -
working out of nine Regional headquarters and approximately 110 National
Forest locations. Our first line field soil sdentists have
responsibility for the total soils program at these National Forest
locatlons as they provide the full ranqe of expert soils consultant
service to a multi-resource land management effort, and conduct the
necessary soil survey field work and coordinating activities as well.

Many of you have a personal acquaintance with our soil survey
experiences. We have completed over 24.000,OOO acres of soil survey on
National Forest lands as a part of the National Cooperattve Soil Survey.
This work has been correlated in partnership with the agencies here at
the standard detailed level of soil inventory. Additionally, and in
direct response to our needs as I noted earlfer; best methods, tamedlate
and practical use, and interdfscip1inar.y  requirements; we have completed
over 65,000,OOO acres of Soil Survey at the "reconnaissance level."
These surveys in total represent our Soil Resource Inventory program
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which is aimed specifically at providing soils information in a manner
commensurate with other data inouts for completing the comprehensive
land use plannin9 for all Rational Forest System lands within a
desiqnated time frame.

Our report to you this year is given with a flavor of optimism and a
good deqree of satisfaction. Our Soil Scientists do indeed share a
great pride of accomolishment  in having pained recoqnition throughout
the Forest Service of the value of their product. We define this
product as a response to demonstrated needs for soil information along
with a comnleted follow through for its use in the long range and short
term land use and resource planning as well as for imnediate  implementation
at the operational project level. We take special oride in noting that the
demand for our product qrows faster where it has been tested under the
most adverse conditions. We feel we have gained our recognition through
a qood mixture and careful balance of adherence to the profession of soil
science in concert with a response to immediate and practical needs. We
look forward to a continued and 9rowing success in bringing the
application of our soil science to bear in the day to day management of
the National Forest System lands and resources.

I want to again express our appreciation in the Forest Service for the
benefits which accrue to us from the Coonerative Soil Survey. We think
some very helpful progress has been made recently for example, b.v the
committee on kinds of soil survevs to facilitate better expression of
our work and we are anxious as well to receive the new soil taxonomy
publication and the revised Soil Survey manual. We intend to continue
to make our meaningful contribution for the soil survey of wildland
areas as a part of this national effort.

In lookinq ahead, we see a need to speed up the construction and use of
our computer oriented technical information processing systems and of
remote sensinq techniques for soil survev. We see also a need for an
expanded research and far better quantification of soil survey
interpretations to meet the requirements of the fast qrowing sophistication
of management on the National Forests.and other forest and rangelands.
We remain concerned about the recruitinq, initial training, and continued
education of our Soil Scientists. We are especially anxious to see an
increased integration of the earth sciences and related disciplines for
a sophisticated use of the soil survey for natural ecosystem identification,
analysis, and management.

These kinds of accomplishments will truly tax the ability of the National
Cooperative Soil Survey to adapt to our chanoinq times. William Johnson,
Assistant Administrator for Soil Survey, Soil Conservation Service,
expressed this thouqht well at the 1974 Western Regional Work planning
Conference when he said in part, "We have improved our efficiency greatly,
and have expanded the number and varieties of interpretations of the Soil
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Survey, but this is not good enough. We still have a large backlog
of unpublished soil surveys. Our technology is till too traditional,
too slow, and too narrow. There are too many people who do not know
that the soil surve.v exists and too many who fail to see the need to
base their land use decisions on facts about the soil. How can we
overcome these difficulties? What is our objective and what is our
timetable?" We in the Forest Service agree with Mr. Johnson, and we
hope this aroup can answer his questions. We think the key does in
fact lie in our ability to adapt to the chanqinq times.
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SOIL SURVEY OPERATIONS

Dr. John E. McClelland*

Soil survey operations has experienced some changes since the last conference
and I expect they will continue. Many of the changes are a result of proce-
dures specifically designed to accelerate the publication of soil surveys.
Some have been under consideration for a longer time and just recently
approved for use. All are intended to improve the usefulness of soil surveys
and help make the information available in a more timely manner. A backlog
of unpublished surveys has accumulated and has continued to increase, This
backlog must be greatly reduced during the next few years.

I have heard some concern expressed about maintaining high quality of soil
surveys with the implementation of procedures to accelerate publication.
Quality is still a primary objective of the National Cooperative Soil Survey.
Quality and acceleration need not be incompatible. We can have both; each
must receive the proper emphasis. Experience has shown, for example, that
a soil survey completed in 5 to 7 years has a greater potential for higher
quality and more utility to the user than a comparable survey that takes
12 to 15 years to complete. The new procedures should give us the oppor-
tunity to take the more desired course.

The acceleration of soil survey publication requires greater emphasis on
effective long-range planning in soil survey operations. ‘lhe large backlog
of completed surveys must be reduced, but not at the expense of greatly
curtailing the start of new soil surveys needed to meet current program
commitments. The accelerated program is designed to facilitate publication
of soil surveys in progress as well as those being started. Broader coor-
dinated planning and programs for advance scheduling will need to be imple-
mented. Presently, only those surveys on the 3-year  publication schedule
are closely monitored. This schedule will need to be lengthened to accom-
modate the timespan of all active soil surveys.

To meet long-range planning needs a soil survey operations management system
is being designed. The system will list all soil survey areas in which soil
mapping is expected to be completed in the next 10 years and those in various
stages of completion. This system will permit more effective planning and
scheduling of all steps leading to publication of soil surveys. It will
also provide information needed to evaluate progress toward completion of
field activities and publication, and pinpoint problem areas. It will
indicate where adjustments are needed early to forestall major setbacks.

1n some states, agencies urgently in need of soil surveys to assist in
carrying out land use planning programs are now employing soil scientists.
A large share of this effort contributes to the National Cooperative Soil
Survey. Where needed, the training requirements of these soil scientists
must be met to maintain the overall quality of soil surveys. Within the
SCS many states are increasing their training efforts. A coordinated effort
by all cooperators in meeting training needs can improve effectiveness.

0 *Director, Soil Survey Operations Division, Soil Conservation Service,
USDA, Washington, D. C.



I would have liked to have bee” able to show you today a published copy of
T a x o n o m y .Soil Although that is not quite possible, I can assure you that
progress is being made and in the “ear future ,it will be published. The
page proofs have been edited and are in the process of being returned to
the printer. Although I cannot definitely say it will be out by February 14,
as a happy valentine, it will be available soon. I’m sure all of you will
be as happy as I will be when it is published. I recognize that its limited
availability has presented many difficulties to our cooperators, Teaching
of soil classification has been difficult. Publication of soma bulletins
and papers in scientific journals also has been difficult because of the
lack of this reference source. Your patience and assistance with the
publication of Soil Taxonomy  is greatly appreciated.--_-

Procedures have been developed and circulated for proposing, reviewing.
approving and publishing changes to Soil Taxonomy.-I_ We welcome suggestions
from all sources for improving the system. We recognize that much of m
Taxonomy needs to be more fully tested. This can be done more readily
when it is published and more widely available. Some suggestions have
already been made, more are encouraged. Additional copies of the “Procedures
for Amendments to Soil Taxonoay” are available on request to my office.

The SCS is developing a National Soils Handbook stating policy and procedures
for the soil survey program, including land inventorying and monitoring, and
cartography. The policy and procedures covered will affect both the SCS,
and all others who cooperate in the National Cooperative Soil Survey. It is
essential that all cooperators have the opportunity to contribute, review,
and comnent  on the material in the handbook before it is issued. Ihe SCS at
all organizational levels is responsible for encouraging participation of
cooperators.

The National Soils Handbook is intended to be separate and distinct fron the
+il Survey Manual. Some duplication may be necessary, however, until the
revised Manualcpublished.- - The handbook will cover current policy and
operational procedures much as the Soil Memoranda have done in the past.
As the sections of the handbook are completed and issued, Soil Memoranda
will be canceled. ‘Ihe handbook will be amended as policy or procedures
change. We will brief you on the status of the revised Manual later today.

As I mentioned in opening, soil survey operations is in a period character-
ized by many changes, During this period, it is more essential than ever
that good communications be actively encouraged among all participants of
the National Cooperative Soil Survey. Occasionally, changes in procedures
must be made quite rapidly. Good coannunications  can contribute significantly
to reducing or eliminating misunderstandings and difficulties. More states
are becoming actively involved in soil surveys by financing or hiring
directly soil scientists for field mapping. North Dakota, Maine, and South
Carolina have enacted legislation for the registration of soil classifiers
or soil scientists. More states will follow in the “ear future. As the
rate of publication increases, the need for good coordination in all phases
of the soil survey will also increase.

In the next several years, we in soil survey operations, will place increased
emphasis on maintaining quality of soil surveys, long-range planning and
management, training of soil scientists, and good cmnications between our
cooperators.
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Soil Survey Interpretations - A Look Ahead

-Linda J. Bartelli'

Developing better soil surveys for Improving production and the
environment is both a challenge and an opportunity for making more
effective use of soil surveys. Our objective is to make soil maps more
useful. We want to use a language that is well understood by the user.
This is difficult, for the great variety of usem require us to use
many languages. In addition to text, we must use maps - simple soil
interpret&on  maps. We must use simple terms and stop confusing our
users with the complex jargon of soil groups. We need to tell people
what the soil is good for, ve should be able to point to the good corn
land or to the good cotton land. As Steinbrenner of Weyerhaeuser
advertises, we need to knw the wood growing potential of every acre.
Also, we must must be able to identify soil that is suitable for urban
development and also recognize those measures required to make the site
B pleasant and healthy place to live. Most important, the soil information
must be provided in a timely manner. Our goal is to provide a published
soil survey within 12 months after the field work is completed. Coordinated
soil information should become available as the field work progresses.

The following objectives will guide the implementation of
a more active soil survey interpretation program.

1. Adopt a more positive approach for presenting soil
interpretations, including analysis of potential for given land
uses.

2. Develop guidelines that can be used to predict the
impact that various uses of soil, with improvements, will have
on the environment.

To adopt a more positive approach for presenting soil behavior
predictions we need to emphasize degree of suitability. These kinds of
predictions allw for an arrsy of mapping units on the basis of degree
of suitability within the soil survey area. Soil potential is a means
for expressing this comparison. It is defined as the ability of a soil
to produce, yield or support a given structure or activity at a cost
expressed in economic, social, or environmental units of value. SOil
potential ratings presents a comparison of land-use alternatives in
simple quantitative terms. The most suitable soils, e.g., soils with
limitations easiest to overcome, will rate higher than soils with
complex interacting limitations. When completed the system looks simple,
but the process for rating is complex. It involves physical. economic
and social considerations. The effects of interactions among the
factors must be considered. The rating procedure requires a multi-discipline
approach.

Director, Soil Survey Interpretations Division, Soil Conservation Service,
Washington, D.C. 20250
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The development of soil potentials is the first step in the evalua-
tion of "land suitability." Soil potential analysis differs from an
analysis of the land suitability for a particular use. The suitability
of land involves, in addition to soil potential ratings, an assessment
of location, distance to markets, market demands, transportation facili-
ties and the skills of the tiller or developer. The array of soils on
the basis of degree of suitability helps the decision maker seek the
"best fit" between soil and use. The impact that a use has on the
environment is governed, in many cases, by how good a fit occurs between
use and soil. This does not necessarily mean that use should be
restricted to what the soil is best suited for in its natural state,
but rather, the use selected is based on the behavior after limitations
are overcome. A prime example is the vast areas of poorly and somewhat
poorly drained soils of the midwest that were considered worthless
swamps in the initial land survey but now rate as prime corn land of
the world.

We have formulated some provisional guidelines that will serve as
a framework for developing soil potential ratings. They are:

1. Soil potential ratings are developed within the context
of the soil mapping unit. They do not consider location, market
trends or socio-political forces. Ratings can be developed for all kinds
of soil maps. Potential ratings will reflect the soil taxonomic unit
in detailed soil surveys, but, will be based on an evaluation of the
interations among the soils in a multi-taxa mapping unit of the
more general soil maps.

2. The rating for a soil will not be standardized, country wide.
The same soil may have a different rating within two separate soil
survey areas. Its position in order of degree of suitability is
determined by the ratings of other soils in the area. Soil potential
ratings for individual kinds of soil are in relation to all other soils
in the area covered. Soil potential ratings, however, can be developed
for any size area.

3. Supporting text is required to further define and explain the
procedures used and to present the basic data upon which the evaluation
is founded. Explain, also, the extent to which ratings reflect quantita-
tive rather than qualitative data. Improvements for overcoming soil
limitations are considered where feasible. This points out the need
for collecting qualitative data on overcoming soil limitations and
maintenance on improvements. Local information about "what works" in
overcoming soil limitations must be recorded by kinds of soil.
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4. Define clearly the land use classes. Soil potential should
be developed for the broader land use classes. For example, a rating
is more applicable to a soil's suitability for urbanization than for
the various elements - dwellings, streets, shallow excavations, etc.
- that are considered in arriving at the final rating. Soil, Potential
for streets may have little meaning separate from the rating of potential
for urbanization, especially where the streets only purpose is to
support the urban development. There are cases, however, in which
finer subclasses msy be recognized, especially in farm related uses.

5. Identify the practices that might be used to overcome soil
limitations. Also, include a general idea of their cost and an estimate
of any continuing limitations after they are installed.

Pilot studies are developing models for formulating potential
ratings and devising ADP techniques for presenting this information
in graphic and tabular forms. The committee on organic soils, a committee
of the southern work planning conference and several states are working
on this problem. We hope to formalize procedures for collecting and
documenting experiences on overcoming soil limitations in the near
future. We will increase our application of soil potentials as we
gain confidence through the data thus recorded about our experiences.

Soil potentials provde a valid basis for a positive approach to
making land use decisions that will help insure the prudent use of
the vast land resources of this country. A distinct change in
philosophy is identified. We believe the prospect for continuing
success in land use planning for soil resource development is much
greater when the effort is centered around the positive objective of
maximizing the net productivity of the land rather than around the
objective of avoiding problems or nuisances.

As we gear our programs for the increasing needs of a public
that is cognizant of land and its value, we turn our attention to
more efficient and effective methods for delivering complex soil
information. This is our challange. We must accurately predict the
consequences of land use decisions in a more positive manner.
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Soil Survey Investigations

Dr. Klaus W. Flach*

The properties of each kind of soil recognized by the National
Cooperative Soil Survey have to be defined so that they can be
identified uniquely and their potential for a great many uses
accurately predicted. And, for efficient mapping and for the correct
classification and interpretation of the many soils that have not
been studied in detail, soil scientists must be able to predict from
their knowledge of the effect of soil forming factors.

Most of the investigations needed to achieve these goals are being
conducted by soil scientists in the field as part of operational
soil surveys. Specialists in soil survey investigations at the soil
survey laboratories and the soil-geomorphology teams at the Technical
Service Centers and specialists in data management and climatology
at the Washington office assist them with hardware and expertise.

Until recently the soil survey laboratories were concerned primarily
with developing criteria for soil taxonomy and with providing the
data needed for placing soils in the taxonomic system. Similarly,
the soil geomorphology teams were concerned primarily with basic
work on soil properties and processes of soil formation and their
work was concentrated in areas where little basic information was
available, such as upland desert areas, or in areas where old
concepts needed to be reexamined, such as in the coastal plain of
the southeastern states.

Now that Soil Taxonomy is completed and soil surveys are being used
increasingly for a great variety of purposes, the emphasis in Soil
Survey Investigations is shifting. The goal of "Better Soil Surveys
for Improving Production and the Environment"--the theme of this
conference--requires relevant quantitative information for kinds of
soils and the interaction of soils and management systems.
Particularly, we need hard data on the behavior of water in the
soil landscape, the interaction of kinds of soils with fertility
tests and crop response, and the interaction of kinds of soils and
potential pollutants such as fertilizers, pesticides, or components
of municipal, agricultural, or industrial wastes. We need this kind
of information not only for areas with ongoing soil surveys but for
areas with completed soil surveys as well. Hence, our efforts, more
than in the past, will be concerned with the recorrelation, the
reinterpretation, and the updating of old soil surveys.

*Director, Soil Survey Investigations Division, Soil Conservation
Service, USDA, Washington, D. C.
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In order to meet these new challenges we need a versatile and flexible
staff, more specialization than we have had in the past, and more
specific assistance to individual problem areas. Also, the soil
survey investigations staff needs to make sure that we make full use
of our own data and the data generated by our cooperators in states
and in other federal agencies. Increasingly, the Soil Survey
Investigations staff will be devoted to relating these findings to
named kinds of soils.

At the same time we will need to continue work needed for soil
classification, for the improvement of Soil Taxonomy, and for a better
understanding of processes in soils that help us predict the
occurrence and behavior of soils.

In order to meet these challenges we will be combining our present
three small laboratories into one centrally located unit at Lincoln,
Nebraska. This laboratory will be large enough to take full advantage
of modern equipment and automated data processing methods, thus
speeding up the flow of data to the field and releasing the staff for
some of the tasks mentioned before. The laboratory in Beltsville  will
move during the summer of 1975; the Riverside laboratory during the
summer of 1976. The timing of the move was largely controlled by the
move of the laboratory at Lincoln to a new Federal Center.

Also, we will create soil survey investigations positions at the
Technical Service Centers. These positions will be staffed by a
geologist or a soil scientists with a strong background in geology,
primarily in geomorphology. They will be working with party leaders
and soil scientists at the state and TSC staffs on applied and basic
problems of soil mapping, soil survey interpretations, and soil
formation. They also will work closely with soil scientists at the
soil survey laboratory who have responsibility for individual TSC's.
These positions will, in part, be filled with staff members of the
present soil-geomorphology teams.

In the area of data management we are improving the accessibility of
our store of laboratory data through conventional publication in Soil
Survey Investigations Reports and through automatic data processing.
We have nearly completed the first set of Soil Survey Investigations
Reports. Supplements to some of the earlier reports are being
prepared. Some of the new reports and supplements will include data
that had been generated by our cooperators at the Experiment Stations.
They also will include the taxonomic placement of the pedons for which
data were published in the previ&s SSIR for the state.

An automated "Index of Soil Laboratory ‘Data” is ready for implementation.
This indexing system provides an inventory and cross reference system
for use with conventional filing systems.

0_

0
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The implementation of the pedon data subsystem--a fully computerized
file of pedon descriptions and laboratory data--had been held up by
the high cost of coding the pedon descriptions. We are hopeful that
a second generation mark sense coding system will make it possible
to code descriptions at a reasonable cost. A portion of our
laboratory data already is in computer compatible form. The
remainder will be entered through a universal program that can be
used with a great variety of data sheets.

Finally, the ADP staff of the Soil Survey Investigations Division is
developing a soil survey management system for use at the national,
the TSC, and the state level that will be basic to the success of
the accelerated publication program and project soil surveys.
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LANE INVEKCORY AND MONITORING

R. I. Dideriksen*

The Washington office Soil Survey Staff was reorganized in July 1973
to include a Land Inventory and Monitoring Division. The overall
responsibility of the division is to plan, organize, coordinate, and
give technical guidance to SCS inventory and monitoring programs
including conservation needs.

Scope of SCS Efforts in Inventorying and Monitoring

There is marked increase in demand to provide data to users on (1) the
kind, location and extent of soil, water, vegetation and related
resources; (2) the potential of these resources for various uses; and
(3) the changes and trends in the extent, use and condition of these
resources. On-going and proposed programs of agencies, universities,
and others reflect this need.

Some of the inventory programs that SCS is involved in are as follows:

0 1. Wind Erosion Conditions in the Great Plains States

2. River Basin Studies

3. Conservation Needs Inventory (CNI)

4. Recreation Inventory

5. Shoreline Erosion Study

6. Floodplain Mapping

7. Sedimentation Studies in 420 reservoir sites

a. Resource Plans

9. Special Inventories - conversion to cropland; estimating
cropland

10. Others

The wide variety of SCS programs that use or generate resource inventories
requires planning and coordination of activities carried out by the units,
branches and divisions.

0
*Director, Land Inventory and Monitoring Division, Soil Conservation
Service, USDA, Washington, D.C.
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LIM Division Activities

No monies have been appropriated to implement a national land inventory
ana monitoring program. However, there are a number of items that needed
staff attention. Some have been completed and others are under study and
evaluation. These are mentioned primarily to inform non-SCS representatives
attending this conference. The activities are as follows:

1.

2.

3.

4.

5.

6.

7.

a.

9.

10.

11.

12.

13.

14.

Identify USDA needs for data - Advisory LIM-4.

Provide definitions of and criteria and procedures for
inventorying prime and unique farmlands, wetlands, flood-prone
areas, and monitoring erosion and sedimentation - (Advisory
LIM-12.

Make new cropland and erosion estimates for 1974 crop year -
(Advisory LIM-11).

Revise wind erosion condition report to include soil and land
use base data.

Identify and define land use and cover categories needed for
USDA programs.

Provide guidance to states involved in developing resource
information systems.

Assist in the development of USDA-Remote  Sensing User
Requirements Task Force catalog.

Evaluate the potential application of ADP terminals in SCS
offices.

Correct and revise soil. MLRA. and watershed data on existing
CNI files where needed.. .

Develop brochure on Conservation
Small Watersheds.

Data Bank on Rural Land and

Classify soils in midwest states by characteristics
EPA for their disease and insect control study.

selected by

Assist the Great Lakes Water Quality Board in the carrying out
their study of land use activities for the U.S. side of the
Great Lakes Basin.

Guide states in remote sensing activities.

Formulate an ADP procedure for SCS to utilize complete soil
survey and other resource data.
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15. Develop a procedure for updating the MLRA map for states and
the U.S.

Since the conference time is limited, it is suggested that you contact
the LIM Division for detailed information on items of interest.

We were hopeful that details of a national program and schedule for
implementation could be presented at this conference. We cannot. However,
when a program is implemented, it will differ in several respects from
previous inventory programs. The most significant differences would be in
the extrrlt  of the inventory and data source. Plans are to include all
lands in the next inventory. Complete data, such as correlated soil
survey, as well as sample data will be used.

The program planned for FY 1375 is tentative because allocations have
not been announced for the USDA appropriations. As of now we plan to:

Program for FY 1975

0 1.

2.

3.

Place a 3-man team at Reston to test and develop applications
of advanced systems and technology for SCS programs.

Provide the procedure and tools to update the MLRA maps.

Pilot test proposed ADP procedure and point sample procedure.
Templates will be developed for use in locating point samples
and determining sample coordinates.
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ORTHOPHOTOGRAPHY AND THE NATIONAL COOPERATIVE SOIL SURVEY

Jerome A. Gockowski

Director, Cartographic Division

soil conservation Service

January 27, 1975

An aerial photograph is not a map nor can it ever be a map since the only
point on the photograph that is accurate is the point directly below the
airplane obtaining the imagery. Points on the ground that are below the
datum plane are displaced toward the center of the photo and conversely
those points which are above the datum plane are displaced away from the
center of the photo. A pair of stereo-photographs, however, placed in a
stereo plotter and differentially rectified with an ortho printer will
result in a photographic image that is 8 map and is planimetricslly
correct, i.e. every point on the resulting photo image is in its correct
position in relation to that point on the ground. This is e.n ortho-
photograph.

Orthophotographs are now offered in the national USGS topographic map
series. The USGS Topographic Division obtains aerial photography for
orthophotography at a scale of about 1:76,000.  These high altitude photo-
graphs are quadrangle centered, that is a quadrangle is located in the center
of each aerial photograph. USGS orthophoto quads e.re published in B
7-l/2 minute format at a 1:24,000 scale to coincide with their 1:24,000
topographic map series.

Orthophotographs are prepared by methods designed to meet national map
accuracy standards. Various accuracy tests .sre performed to verify that
90% of the well-defined points tested are within 40 feet of true position -
the horizontal accuracy standards for 1:24,000 scale topographic maps.

Orthophotogrephs  portray an abundance of detail not found on conventional
line maps and have the same positional accuracy requirement as standard
topographic maps. Orthophoto quads are, therefore, useful interim map
substitutes for unmapped areas and valuable complements to existing line
maps.

Orthophotographs are in great demand for use as base maps by state and
regional planners for landuse information, site selection for industries,

0

utilities, public transportation, urban and suburban growth studies, and
flood hazard, pollution and coastal wetland studies. Data. such as timber,
soils, and crop inventories can be expeditiously plotted directly on the
orthophoto quad and reliable determination of acreages can be made.
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The orthophoto quad can be used t0 revise other maps or t.0 Serve as a

base for making special-purpose maps. It is conceivable that, with the
merits of the short production time and current information, orthophoto
quad coverage of an area will serve .ss the basic source material for
developing and maintaining digital data banks. There are numerous examples
of the usefulness of the photo image base for hydrologic and geOlOgiC
studies. Extensive flatlands, swamps, deserts, and coastal beaches are
the types of the terrain least suited to line and symbol representation
and oftentimes the most difficult and costly to gain access to for field
work. Line maps of such areas appear grossly inadequate when compared
with the wealth of information imaged in the orthophoto quads.

In 1968, the Cartographic Division investigated the possibility of using
high-altitude photography for photo base sheet preparation. Since 1970,
we have obtained high-altitude aerial photography for approximately 3/4
of all the soil survey areas that are published annually. The criteria
is that high-altitude aerial photography may be rectified for photobase
sheet preparation where the difference in elevation is less than 300 feet
vithin FI two mile radius of any one uoint. However. we are rewired to
mosaic those areas that have excessive differences in relief primarily in
the western and eastern states.

0
Today's cost of obtaining photo base sheet negatives by mosaicking an
area is approximately $13 to $16 per square mile, compared to $9 per
square mile for obtaining photobase sheet negatives from 1:48,000 high-
altitude photography. The SCS cost for preparing photo base sheet
negatives from orthophoto quads is averaging $13 per square mile.

In August 1973, we developed a cooperative cost-sharing agreement with
the USGS for the preparation of orthophoto base sheets. Since the USGS
1:24,000 series of quadrangles do not follow county lines, soil survey
areas will occupy portions of orthophoto quads. Consequently, we agreed
that we would cost-share on all orthophoto quads required to cover a soil
survey area. The total cost-shared area is 25% to 30% greater then the
required soil survey area. However, we can use the additional imagery
and orthophotography for regular conservation operations. This arrange-
ment provides SCS with a high priority for USGS completion of the ortho-
photos. Orthophotos can be used for publica+ion scales of 1:20,000 and
smaller.

The Topographic Division, USGS prefers to fly only in the spring during
leaf-off, snow-free condition. Approximately 18 to 24 months are required
to satisfactorily complete a contract. If weather conditions preclude
flying in the spring, the contract is held over another year. Consequently,
the timing for submitting requests to USGS for orthophotography is
critical since a minimum of three months is required for planning and
awarding contracts.
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At the present time, we have contracted for a total of 1.696 quadrangles
with the Topographic Division, USGS, at a total cost of $808,835. This
includes one area each in Fy 1972 and 1973 and 52 areas in calendar year
1974. We anticipate contracting for about 40 additional areas this
calendar year, for the M 1978 publication schedule.

The total cost of producing an orthophoto quad, including ground control
and orthoscope scanning, is averaging $800. With the cost-share arrange-
ment, an orthophoto quad is obtained from USGS for approximately $400 or
$7.50 per square mile, thereby placing it in a competitive position with
mosaicking and high-altitude imagery for photobase sheet preparation.
Most important, orthophotos provide a planimetrically  correct base on
which the soil survey data are recorded. This base will fit accurately
the mapping programs of other mapping and planning agencies using the
1:24:000 USGS series of base maps.

Orthophoto quads are prepared by the USGS in a 7-l/2 minute format, that
is, approximately 18" wide by 23" high dependent on Latitude. The Soil
Conservation Service has published 3 areas with soil maps in this format.
The maps were folded and placed into jackets that accompanied the published
soil surveys. The additional cost per soil survey book using this format
was about $3.00 per copy. Consequently, we have divided the 7-l/2 minute
sheets into three 2-l/2 minute x 7-l/2 minute sheets and bind these into
the published soil survey. These one-third quads will register accurately
with the 1:24,000 USGS series bases that are used by the planners and
others, and are bound into the published soil survey for better utility
at less cost.

Several factors must be considered in using orthophotography for mapping
of soil surveys. First, one cannot satisfactorily do any stereoscopic
viewing with orthophotographs. Consequently, mono- photo interpretation
has to be done from the orthophotograph itself. Second, in the ortho-
photographic process image resolution is reduced as much as 50% when
compared to an enlargement from the original negative to the same scale.

Several alternatives present themselves for utilizing orthophotography
for soil survey mapping in the field. The first alternative is to obtain
the 2-l/2 minute x 7-l/2 minute orthophotographic base sheets through
cartographic and map directly on these, but use 1:48,000 scale enlarge-
ments of the original photograph for stereo viewing. The soil scientist
must be able to relate features that he sees stereoscopically at a
1:48,000 scale to the 1:20,000  or 1:24,000  scale at which he is mapping.
The second alternative is to obtain quartered enlargements to publication
scale from the original negative. Field mapping can be completed on each
sheet. It will measure approximately 18" x 18" and is easy to handle in
the field. After the data are mapped in the field, they would be
transferred to the overlay registered to the 2-l/2 minute x 7-l/2 minute
orthophotograph and inked using the new planning procedure. This provides

0

the field staff with the advantage of using stereoscopes for photo
interpretation prior to and during field mapping. This is the highest
resolution product for mapping. The orthophoto provides an excellent
base for the soil survey publication program.
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In preparing the quarters from an individual negative, an approximate
overlap of 2 inches at the center of the photograph is provided. These
quarters are made on 18" x 18" paper at a present cost of $5.00 per print.
Stereo coverage for each quadrangle requires two full prints, quartered,
with a resultant cost of about $1.00 per square mile for the.survey area.
The 1:48,000 enlargement of the orlginsl negative results in a 15" size
print which also costs $5.00 per print, or about 206 per square mile.

If orthophotography is ordered for mapping in the field, it would be
desirable to obtain enlargements from the original negative for field
mapping. Field work can proceed before the orthophotographs are obtained.
Continual adjustment of photo images for registration will be required
when transferring soil delineations to the orthophoto.

In swanary, using the orthophotograph as a base for soil surveys:

o Brings our soil surveys into the map user community
where the standard format meeting national map accuracy
is used by planners and other federal and state agencies.

o An accuracy is provided for soil data management files that
will fit the map bases of other agencies using these
standards.

o An accurate photobase is provided in areas of difficult
terrain where mosaicking at best is difficult and results
in less than a completely satisfactory product.

o Orthophotography provides another tool to improve the quality
and the use of the published soil survey and, at the same time,
reduces SC3 cost and manpower requirements.
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STATUS OF THE REVISED SOIL SURVEY MANUAL

Morris E. Austin*

Progress on the revision of the Soil Survey Manual has been slaver than
hoped for. Demands related to completion of Soil Taxonomy, organizing and
implementing the new procedures for publishing soil surveys, and work on
the National Soils Handbook on the time and talents of members of the senior
Washington staff and the staffs of the ‘principal correlators have not permit-
ted them to give this project the attention warranted by its importance.
Furthermore, Marlin Cline, who provided much of the leadership and did a
major part of the work on the Revised Manual retired in June of 1974 and no
longer contributes to the effort. Hence, the target date for publication
in fiscal 1975 will not be met.

The response to the four drafts by reviewers has been disappointing. On
the average we have had responses from about 20 percent of the mailing list.
Our most faithful reviewer has been Dr. Kellogg, who has critiqued each
draft and sent us large numbers of suggestions. For the most part his
suggestions have been useful, though sane were not accepted.

The practice that we followed for each draft was to transfer the comments
frown  each reviewer to a clean copy of the draft. These ware then evaluated
and used insofar as possible in preparing the following draft. Needless to
say we received conflicting viewpoints on many points and had to arrive at
a judgment on the basis of our own understanding and prejudices as to which
onas to accept. Usually we sought counsel from available collegues on the
more controversial items. Both Dr. Cline and I reviewed the third draft
and the fourth draft resulted fron this collaborative effort.

At a staff meeting of the Washington staff and the principal soil corre-
lators in Washington, in early December  at the urging of Mr. Johnson, a
revised schedule for conpletion of the Manual was agreed upon. These plans
represent the concensus of the participants, though for sane items the
agreement was not unanimolls. A sumnary of the proposed procedure and
schedule follows:

A. The Revised Manual will retain the general character of the
Agricultural Handbook ,18,  published in 1951. It will serve as a
“How-to-do-it” textbook for universal application in making soil
surveys everywhere.

B. The Manual will retain the organization of the fourth draft of
the revision without major reorganization, though some rearrange-
ment and revision within the chapters may be required.

C. Material of a transitory nature, such as that in various Soils
Memoranda, procedures for day-to-day operations, and matters of
policy will be deleted from the current draft of the Manual and
placed in the National Soils Handbook now in the process of
preparation.

%~!3 tcientist Soil Conservation Service, USDA, Hyattsville, Maryland;
y V. G. tink
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D. Responsibility for review of the current drafts rests with the
division directors of the Washington staff and the principal
soil correlators. It was agreed that the responsible individuals
were free to seek advice from interested ARS Cooperators and
others as needed. Responsibility for the reviews were assigned
as follows:

Director with Major Principal Correlator
Chapter R e s p o n s i b i l i t i e s Major Responsibility Secondary

1 Operations
2 Operations South
3

All
Operations Midwest

4 OperatXons West
5

All
Operations West

6
All

Operations South
7

All
Operations Midwest

a Investigations Northeast
9 Investigations Northeast
10 Operations Midwest
11 Interpretations All
12 Interpretations All
Appendices I Operations All

II Operations All
III Operations All
IV Operations All
V Investigations All
VI Investigations All
VII Investigations All

Literature Cited Operations
Index Operations All

R. The time schedule for the work to be completed was set as follows:

1. Work on revision of the text and necessary deletions of
material to be transferred to the National Soils Handbook is
to be completed by April 1, 1975.

a. me principal soil correlators are to send revised material
to the director concerned and also a copy to the HyattSVille
office of the Soil Survey Operations Division for the
ccmplete file on the Manual.

b. Principal soil correlators send copies of their material
to all other principal soil correlators, and consult by
telephone or correspondence as needed.

2. A member of the Soil Survey Operations staff at Hyattsville
is to be responsible for coordinating the contributions from
the various sources, as received.

3. One hundred copies of the complete revised draft are to be
prepared by May 1, 1975.
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4.

5.

6.

7.

a. Revised Manual published November 1976. Jack McClelland
mentioned the possibility of Soil Taxonomy as a Happy Valentine
this year. Possibly you can put the Revised Manual on your
1976 Christmas list.0 F. Copies of the May 1 draft for testing and review are to be distrib-

uted as follows:

l%is draft is to be tested by field staffs and reviewed by
others as listed in 'IF" below by October 1, 1975.

a. State soil scientists consolidate cements from within
their state and forward them to the principal soil
correlator responsible for the work in their state. The
principal soil correlator will then consolidate the
responses from their group of states and forward them to
the appropriate director and Hyattsville as specified in
1.a. above.

A final revised text is to be prepared on the basis of
responses to tests and reviews beginning January 1, 1976.

Final revised manuscript to be reviewed by principal soil
correlators and senior staff April 1976.

The manuscript to be sent for edit June 1, 1976.

1. Principal correlators--4 each

2. Washington staff directors--2 each

3. State offices--3 each for the listed 18 states which were
selected to obtain a cross section of the Land Resource Regions.
The Deputy Administrator for Soil Survey will alert the state
conservationists in the listed states to the need for testing
of the draft Manual.

Alaska Maine Oregon
Alabama Minnesota South Dakota
California Montana Tennessee
Florida New York Texas
Hawaii North Carolina Utah
Illinois Oklahoma Virginia

4. Chairman, Land Grant Regional Soil Survey Work Groups--l each.
They may arrange such review as they deem appropriate and
forward comments to the appropriate directors and Hyattsville
to meet the deadlines set above.
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G. I have sane specific suggestions for reviewers as foilows:

1. Because the National Soils Handbook will be issued before the
Manual is published, some overlap between the two will be
unavoidable. Some items of general or universal application
will be first issued in the Handbook. When the Manual is
issued, the parallel sections of the Handbook can be canceled
and reference made to the appropriate part of the Manual.

2. Remember that the material in the Manual was synthesized from
knowledge gained by many people working in soil survey over
many years. It reflects many years of experience in teaching,
making and interpreting soil surveys by Dr. Cline himself. He
also sought counsel from many others and used many of their
ideas. ‘Ihe fourth draft reflects the concensus of many people.
Let’s not change it to conform to Borne passing fad or fancy.
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NACD and the Soil Survey Program

George R. Bagley *

Soil Surveys seem to be the universal language. You Soil Scientists
are universally appreciated, I can assure you. To have been here all
week must have been like a worldwide tour. in your associations with
one another and with those here from other countries. I know of no
better way to re-ssaess the future prospects for food and living
standards for the world than to combine your collective abilities,
ingenuities and creative thoughts based upon sound knowledge, going
beyond where research has even gone in determining potentialities
of the soil which sustains US.

The limitations of our basic soils may be the very proverbial grain
of sand in the oyster that irritates and eventually creates the pearl.
If your job was easy it would not be nearly so challenging.

With the problems facing the world you have a real complicated crazy
quilt pattern to piece together. I’m sure you have made considerable
progress in bringing the pieces together this week. I commend you
for your efforts, and your very worthwhile committee reports and for
your thoughtful discussions , and for bringing together outstanding
individuals representing much knowledge and experience.

David Bright, in A Dec. 9, 1974, Bangor (Maine) Daily News editorial
had a salute to the soils men which you should share. In this world
of communications it is good when the activities of “soils men” reach
the news and excellent when they are saluted in the news.

The Bangor Daily News Editorial

A Salute to the Soils Men

“Two of the lesser known state organizations held a joint annual
meeting in Brewer Dec. 5 and 6. And it is ironic that while they are
relatively unknown to the vast majority of Maine people, these two
groups are probably two of the most important organizations in the
state of Maine.

“They are the Maine Association of Soil and Water Conservation Districts
and the Maine Soil and Water Conservation Commission. They are composed
of the farmers, and owners of open space land , and woodlot operators and
soil scientists who make up the backbone of the great agricultural
state of Maine.

“Long before it became popular or profitable to be “concerned” about
our environment, they were there in the field, fighting soil erosion,

0

working to maintain water quality standards, and opposing development--
be it commercial or esidential--which was not in harmony with the
natural elements of the area.

*President, National Association of Conservation Districts
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“It was the soils people who discovered that Aroostook potato
farmers were literally losing truckloads of topsoil from their
fields each year due to sloppy farming practices, practices which
gave the farmer short-term gains but pointed to long-term disaster
as the fertile soils of Aroostook gradually eroded away.

“Now any fanner worth his spuds practices crop rotation, builds
diversions and other drainage control measures, and is careful
about protecting his most valuable property, his soil.

“It was the soils people who first brought to public attention the
fact that improperly constructed septic systems were slowly
poisoning those who drank from nearby wells; that unless proper
soils were built on, even the best-made foundation would soon crack
and crumble, and that where a farmer was wasting his time and money
trying to grow a marginal crop, a different crop on the same ground
would produce a healthy yield.

“Anyone planning to buy a lot, build a house, or attempt to earn
his money from the land who doesn’t first consult one of the soils
people is foolish.

“For the soils people, working in close cooperation with the U.S.
Department of Agriculture and related state agencies, can help make
the project a success, or can spot dangers to success hidden beneath
the ground that the layman will never see.

“Best of all, the services are free to any landowner, and these days
that’s a hard offer to beat. So we congratulate the soils people for
the accomplishments they’ve made in the past.”

All over the nation Soil Conservation District Newsletters recognize
your importance. The January 1975 Wapello County, Iowa, Soil
Conservation District Newsletter entitled “Soil & America’s Future--
Wise Land Use Vital to Life” says:

“Soil has different meanings to different people. To the homemaker
it is something which she battles daily to maintain a tidy house; to
the engineer it is material to build a dam or highway; to the sub-
division planner it is something to build houses on and put septic
tanks and sewage disposal fields in.

“To the forester it is something to grow trees in to produce paper
and cellulose; to the farmer it is the substance to plant seeds in
to grow crops and grass for food and fiber; to knowledgeable people
it is the base of our existence.

“The basic principle of good land use the world over is.using soils
for the purpose they are best suited for. Soil scientists tell us
that in the United States today we are using 40 to 50 million acres
to produce crops that will not, under any known agricultural
practices, produce a good return. On the other hand, they tell us
we have approximately 200 million acres suitable for crop production
now in grass, brush, and trees.
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“Soil scientists have identified tens of thousands of different
kinds of soil. Most soils consist of two or three distinct layers.
The physical and chemical properties of each of the layers and the
great number of combinations of properties explain why there are so
many kinds of soil. In Wapello County there are 80 different kinds.

“There is enormous variation in the use capability of soils. There
are many different kinds of soil. When it comes to putting soils to
use suited to capability, we apparently have not done too well.
Better knowledge of soils is the starting point for strengthening
the economy and raising the living standards.”

So the attention of the public is directed to the land and its value
as never before in our history. The increasing need for land for
production of food and fiber is apparent as rising food prices affect
everyone. Water quality and other environmental issues are items of
interest and concern to an increasing proportion of our people.
Increased demands for land for surface mining impinges on both issues.
At no prior time have all factors pointed more clearly, or more
urgently, to the need for use without abuse--for full restoration of
environmental values and productive potential after harvest for our
immediate needs.

I don’t need to remind you gentlemen, of all people, that the soil
is the basic resource that sustains both the productive capacity and
the environmental values of our land. It has been my good fortune to
travel to many parts of our great country, including Alaska, Hawaii,
Puerto Rico and the Virgin Islands, Europe, Russia, Canada, and Mexico
in the last few years. I am pleased to report that the use of natural
resource inventories, especially soil surveys, in reaching sound land
use decisions is receiving top priority with many of the individual
districts and state associations and many areas with whom I have
vis ited. Where surveys have not yet been started, the districts are
in the forefront in making the necessary arrangements for their
init iat ion. Where surveys are in progress or completed, the districts
are playing a leading role in urging that the data assembled be
applied fully in land use and management decisions.

There is one simple, yet over-powering reason for the interest of the
districts in soil surveys--our convictions that valid decisions about
resource usecannot  be made unless it is possible to accurately predict
the consequences of these decisions. Such predictions are required
both for outlining viable alternatives and for deciding among them.
Soil surveys provide data for definitive evaluations of the environmental
impacts of proposed land use changes. They also provide data for
evaluating the economic impacts of such proposed changes.

We are pleased to note the recent discussion of practices to overcome
soil limitations for non-farm uses. This is really the same thing as
has always been done in conservation planning on the farm when
drainage or erosion control practices are identified. But the
important point is that it’s not possible to identify alternatives in
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land “se unless these practices are identified and judgements made
about their feasibility. Across the country, our communities are
faced with difficult land “se decisions. They need the facts
necessary to predict the consequences of alternative actions, and
many of these facts must and will be supplied by properly interpreted
soil surveys.

The need for this data extends across all kinds of land use.
Recently I learned about the intensive forest management program,
based on soil surveys, of a large wood products corporation. This
program was based on extensive data which related tree growth to kinds
of soils and management practices. Similar data identified the fact
that 51 percent of the soils now in woodland in and RC&D project area
in southeastern Oklahoma would yield net returns of less than $2.00
per acre par year even under good woodland management. This
information clarifies the contribution of woodland management on these
soils to the economic growth in the area, and helps in the identifi-
cation of another set of practices that will make the greatest
contribution to the area at the lowest cost.

The new procedures for accelerating soil survey publications seem to
hold great promise for overcoming a vexing problem, and we wish you
complete and early success with them. We can assure you that the
districts will be eager to help in the effective distribution and use
of the new soil surveys.

0
Each year the Policy Positions of our National Association of
Conservation Districts are refined or changed or new policy is made
by the NACD Council. The Council members of the 50 states and
Puerto Rico and the Virgin Islands are charged with policy decisions
to carry out the objectives of conservation, development and self-
government. Our NACD Council will meet this coming week in Denver
with delegates from the 3000 Conservation Districts. This is much
the same as your meeting here. You are here from the soil survey
staffs of the Soil Conservation Service at the Washington office,
service center, and state levels, with other federal and state agencies
cooperating in the soil survey, as well as representatives of the soil
survey of other countries. You are here at this conference to improve
the technical quality of the national soil survey program. You have
identified and discussed the needs and the problems of the soil survey
program. This is a very useful and vital conference to your entire
soil survey staff throughout the entire National Cooperative Soil Survey.

What you have discussed this week will be of the utmost importance to
those of us facing land use decisions of the greatest magnitude today.
Your soil survey program gives us the only authentic scientific basis
upon which to build a program of conservation of our natural resources.
A cathedral is more than a pile of bricks. You provide the very
foundation of knowledge and factural  data upon which we build. Without
such data our cathedral of tomorrow cannot be started. When we run out
of the spirit of cooperation between countries, agencies and organiza-
tions and individuals--the very cohesiveness of this group--we have run
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0
out of mortar. when we run out of mortar we are through. Our
cathedral of tomorrow will be built with your help as we plan for
and achieve a more workable world, a more productive society, a more
precious resource base being used according to its capabilities and
considering its limitations.

I want to convey to you and your associates our sincere interest in
your soil survey program. I want to assure you of our support and
cooperation. Our 17,000 District officials, our 3000 local
conservation districts, our 52 state associations and our National
Association of Conservation Districts appreciate what you are doing
and stand ready to help in any way we can. You see, there is method
in our helpfulness, for you are the only ones who can help us in this
problem of land use planning.

We’re counting on you to lead the way down new untrodden paths as
you seek new and innovative methods. We don’t want to get off on a
cow path as described by the poet Sam Foss:

“A hundred thousand men were led
By one calf near three centuries dead.
They followed still his crooked way,
And lost one hundred years a day;

0

For thus such reverence is lent
To well established precedent.”

We think it is a find forward step to see you place Soil Scientists
in the State Planning Offices as you have done in Louisiana. Do
you think NACD should support the state registration of Soil
Scientists? If you do, the way to approach this matter is by seeking
out a knowledgeable NACD Council Member and have him introduce an
appropriate resolution on the floor of the NACD Council next week.

Does NACD support the acceleration of soil surveys as a basic need
for a national land use policy and for evaluating and planning
major land use changes? (Such as the surface mining operations?)
“Definitely yes I” is the answer. We urge the completion of Soil
Surveys by 1985.

Our official 1974 Policy Position on Soil Surveys is this:

“Accurate soil surveys, properly interpreted, are needed to provide
the facts required for all types of land-use planning, including not
only agricultural and watershed uses but metrbpolitan  development.

“Planning and zoning authorities need this basic data to help prevent
the misuse of land and to help regulate development in a planned and
orderly way.

0
“The facts derived from interpretive soil surveys can be used to
promote conservation of natural resources and help sustain the
ecological balance in our environment.
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“At present, however, soil surveys are available for only a portion
of the nation and do not cover many areas of current or projected
development where they are most needed. Also, many of the older
published surveys do not contain the nonagricultural interpretations
so useful in areas of current development.

“In view of these circumstances the NACD urges that:

1. Soil surveys.  orouerlv interpreted. be completed and
published in a moreGefficient  &d

2. Such surveys include all
of land use, and areas of current
priority in such a program,

rapid manner than is now the case,

major factors relevant to all types
or projected development be given

3. Older published surveys, not containing nonagricultural
interpretations, be revised and updated to include such interpretations,

4. All land included in conservation districts, with specific
attention to areas of nonagricultural development, be covered by such
surveys within the next three years,

5. These surveys be eventually extended to include all
privately owned lands not included in present conservation districts,
even if this requires the formation of new districts,

6. Areas willing to help themselves by contributing funds
toward the completion and publication of these surveys should be
given priority in this program, and

7. To accomplish this program, the Soil Conservation Service,
USDA, should begin at the earliest possible time to employ and train
additional soil scientists.”

One of our charges is to help increase food production in the
agricultural regions of the country, and gain this increased
production without damage to the land. The Soil Conservation Service
has already pointed out the potential hazards of an accelerating
erosion problem, and this is another piece of the “all-out”
production quilt.

We need your help, and I mean this sincerely, to back the efforts
underway to preserve prime agricultural land, wherever the danger of
conversion to nonagricultural use exists. These lands, so important
to the future of our nation and possibly to the world, likewise need
our support to protect them from damage by overuse.

Nathaniel Hawthorne in The Scarlet Letter said: “Human nature will not
flourish, any more thanapotato,  If It be planted and replanted, for
too long a series of generations in the same worn-out soil.”
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our prime agricultural lands in America are the sama lands that
might be "prime" residential or the "best" industrial sites, the
"finest' transportation corridor, or these lands might be stretched
out over oil or a mineral in critical demand. The conservation of
prime agricultural lands will be the biggest fight you have and will
result in your greatest accomplishment in the annals of history.
And, if you in USDA don't fight to identify and preserve these prime
agricultural lands, who will?

Conservation districts need to move ahead with the basic work of
land inventories, soil surveys and land use planning. The proper
allocation of resources and the determination of a quality environ-
ment will be difficult without these basic inputs. Did I say
difficult? They often will seam impossible! Soil and water
conservationists must deliberate issues that stem from assessing
the capability of a given land area. We know well the value of a
soil survey and of planning land applications through a systematic
approach. We appreciate the skill that goes into a farm plan. It
results in an environment we like. We need to expand this basic
appreciation and experience to institute the sama procedure of com-
prehensive land use planning on the broadest possible scale until
it encompasses what is best for the land and best for the people
district by district until we cover the earth.

Because of the increasing demands for soils data for such a wide
range of planning and development uses in rural as well as metro-
politan areas, we recommend in NACD increased appropriations to the
SCS for soil surveys in amounts that will provide for the orderly
completion of the National Cooperative Soil Survey by 1985 or shortly
thereafter.

We also favor increased funding for soil survey work by public land
administering agencies.

We recognize that significant conservation accomplishments have been
made possible through appropriations provided by the state legislatures
of the nation. Both urban and rural populations have benefited by the
accelerated conservation. Real estate values and agricultural
production have increased because of it. The public interest has been
served admirably through the state funds which have been provided.

NACD commends the legislatures of the states, Puerto Rico and the
Virgin Islands for their appropriations in support of soil and conser-
vation work. We urge increased state funding.

It would be misleading the public for NACD and districts to obtain
additional authorities and responsibilities if a corresponding effort
was not made that matched the manpower to the job.

My Tuesday Letter of ten days ago showed a table of state and local
funds appropriated for the state soil and water conservation agencies
and state and local funds provided for direct assistance to
conservation districts.
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State funds for conservation district programs continued at their
record high of $47 million this year. Appropriations are climbing.
A new survey shows that $47 million in state funds and $39 million
in local funds--principally from county governments--were allocated
for district-related programs in fiscal year 1975.

For soil surveys there were state funds appropriated of $4,083,998.
Appropriated for soil surveys there were from local funds $2,458,379.
This information was collected by the Soil Conservation Service in
accordance with a new procedure developed cooperatively with the
Association of State Soil Conservation Administrative Officers and
NACD. It is the first time that comprehensive data on local
contributions has been collected in this manner, and subsequent
annual surveys should provide a good record of local and state
support of district work. This is another example of the increased
three-pronged attack SCS, NACD and Administrative Officers are
collaborating on and the strength of a three-way team is being felt.

Another example of local, state and federal cooperation is the way
you have managed to get a soil scientist into the State Planning
Office. This is excellent.

In 1964 when I visited Europe and Russia, I felt that we were falling
behind in the USA. I hope we are spurting ahead now in the matter of
soil surveys. In Hungary, The Institute for Soil Science had 156
trained Ph.D.'s who were soil scientists meeting the challenge of
mapping their entire country with the goal for completion by 1970.
The books and literature they gave me were in a foreign language and
were about as easy to figure out as your excellent committee reports
are for a layman.

A campaign has been on around our house ever since a copy of your
Soil Surveys and Land Use Planning arrived sometime after 1966 when-__-
it was published by the Soil Science Society of America and the
American Society of Agronomy and edited by Messrs. Bartelli,
Klingebiel, Baird and Heddleson. For the layman and especially for
women who understand the traffic-light syndrome my wife thinks the
greatest soils information is imparted by your simplified color coding.
Where there are severe limitations the red color says STOP. Where
there are moderate limitations for a specific purpose the yellow color
means CAUTION. Where there are none or slight limitations for the
particular "se the green light means GO. Her prize possessions are
large maps of our farmland and developmental property done this way
showing suitability interpretations for septic tanks, sewage lagoons,
homesites, airports, golf courses, picnic tables, agricultural land,
etc.

Your work is very valuable.

As a group of people interested in completing the soil survey of the
United States and Caribbean Area, we all should be pooling our know-how
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in order to complete this job as soon as possible. Soil survey
information is needed on all land now. And we definitely are
encouraging state associations of conservation districts to use
their influence and persuasion in securing state funds for the
hiring of soil scientists. Many states and even cities are now
furnishing funds for soil survey staffs.

Essential to surface mining reclamation is the soil scientist.

Essential to land use planning is the soil scientist.

Essential to regional planning is the soil scientist.

Essential to farming in times of high costs is the soil scientist.

Essential this year with fertilizer high costs and scarcity of
materials is the sampling of each field.

I was in Wyoming last month with Mel Davis at their state
association meeting. He enumerated many uses for the soil eurvey.

“One important base for land use and treatment decisionmaking is
the soil survey... The demand for soils information by units of
government for taxation, land-use planning, and individual site
development continues to increase dramaticelly...One  very current
use of soils and other technical information is in reclaiming land
from which mineral resources are being harvested to meet America’s
high priority energy needs... There is no reason why surface-mined
lands cannot be assets instead of liabilities.”

There is much that we can do together in SCS and NACD and in
cooperation with other agencies. I think Ken Grant and I signed a
really significant Memorandum of Understanding when I was in
Washington ten days ago. The Memorandum of Understanding between the
Bureau of Land Management, Forest Service, and NACD to coordinate
resource planning was and is a big step forward in preventing
duplication of efforts and the use of many resources of these agencies
to progress in resource management and planning.

Thank you Ken Grant and Bill Johnson for inviting me to your meeting
here in Orlando. The city must have been named for the character in
Shakespeare’s As You Like It, for I certainly find it as I like it.- - - -
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Soil Surveys For Use After Use

Kenneth E. Grant*

I’m pleased to participate in your work-planning conference for
National Cooperative Soil Survey. It’s obvious from the number
you who represent other Federal agencies and the agriculture
experiment stations that this is a cooperative venture. It i s
because of our close working relationships that we have as much
the country mapped as we do, that we have as much information
compiled to go along with the maps, and that we have such good
success in reaching people who need this kind of information.

the
of

o f

Cooperation with other nations has added significantly to the body
of soils knowledge and the development of a taxonomy for soil
science, and experiences in the United States have helped other
nations gear up their own soil survey efforts. I hope this give-
and-take will be strengthened by having several people from other
nations at this meeting, and by continuing cooperation in the
future.

We want to strengthen all our efforts because we need to increase
the production and usefulness of soil surveys. They must be
available to meet growing and changing demands from national, state,
regional, and local levels of government as well as individuals. I
hope at this conference we can share strengths and shortcomings and
make the soil survey program move ahead in a way that provides
better facts sooner--and in a more useable format--to more of the
people who can benefit from them.

A good example of national and international cooperation is the
major publication effort. ~Taxonomy. It takes more time than
anyone would like to get such a massive work through the printing
process and the mails; but we have sent copies of the definitive
text to cooperating groups, and the official publication should
follow shortly.

While the extensive documentation required for this hook has been
done under Washington Office supervision in SCS, many of the ideas
originated in the field and in other countries. Most definitions
have been tested using field procedures. For the contributions
each of you may have made, we are most appreciative.

w Taxonomy will not remain static. Procedures for its
continuing development have been distributed. If it is to have
universal application, we surely will need the continued cooperation
of soil scientists in all parts of the world.

*Administrator, Soil Conservation Service, USDA, Washington, D. C.
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The Soil Survey Manual, an outline of soil survey procedures
followed in many countries, is being revised and updated. The
procedures it contains have changed somewhat with advances in
technology and equipment. We have provided review copies to
cooperators and have received many useful suggestions. The
revised text also reflects some of the ideas developed at past
work-planning conferences like this. I hope that by the time
you meet again, the new Manual will be in your hands.

We’re also compiling a National Soils Handbook, Much of the
content of this looseleaf publication will be an updated form
of the policies and procedures in the SCS Soils Memorandum series.

These publications, as well as the discussions here and at state-
wide soil survey work-planning conferences, are aimed at keeping
policies and procedures up to date to ensure that soil surveys are
meeting the needs of all users. But handbooks and conferences
aren’t enough. We all need to review our priorities and goals
continuously to make sure we are going in the right direction at
the right speed. I am certain that, through cooperation, we can
improve the rate of progress and the quality of our soil surveys.

Inter-agency cooperation will be important. Much of the supporting
chemical and physical data for our soils are provided by such
cooperators aa the Agricultural Experiment stations. And, of
course, nearly all SCS people in soil survey work received their
academic training at state colleges and universities.

We are re-directing part of the SCS efforts in soil survey
investigations toward getting more useable facts for soil surveys
and returning data to the field more rapidly. We plan to give
higher priority to studying ways to predict soil behavior for more
kinds of soil and for more kinds of uses. We have de-emphasized
somewhat the work in soil genesis and classificition.

In order to meet these objectives , we are consolidating the soil
survey laboratories into one laboratory in Lincoln, Nebraska.
This laboratory will be staffed and equipped to attack a greater
variety of problems, and to return information to the field in a
matter of weeks and months rather than years. Through the use of
modern equipment integrated with automatic data processing equip-
ment, the laboratory will be able to handle great numbers of
samples efficiently. The new laboratory will be working closely
with the Soil Mechanics Laboratory and will provide services to
other SCS programs.

Also, we are reorganizing our soil-geomorphology teams to give
closer assistance to the field. We’re phasing out one of the
teams in the South region and reassigning that staff work in
several areas of the West--for example, the Fort Union coal-deposit
area in the Dakotas and Montana and Wyoming. In such areas. soil

-
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survey facts are badly needed to insure that large-scale land-
disturbance plans are blended with proper attention to minimizing
environmental damages and maximizing later land uses.

As another aid to data collection, we are establishing a three-
man multi-disciplinary team at the U.S. Geological Survey facility
in Reston, Virginia. This team will plan. design, and test
advanced systems for resource data collection, analysis, and
display. They will evaluate classified technology, imagery from
the Earth Resources Technology satellites, and other tools for
their possible application to SCS programs. The team’s findings
will be useful around the Nation.

We are moving along well in the effort to place all soils inter-
pretations into computer storage for easy recall for published
soil surveys and for other uses. Completion of the soil inter-
pretation record--the SCS-Soils-5 form--for all active soil series
is an essential element in our plans for an automated file. We’ve
received the forms for about 4,500 series thus far. From them,
we have compiled about 50 sets of tables for soil survey manuscripts.
Use of the computerized tables from data stored on the SCS-5 forms
will save a great deal of effort in the field. It also will sssure
that interpretations are coordinated between states and eliminate
much of the review and editing necessary under present procedures.

We are also in the process of putting into computer storage, at
Iowa State University, basic--or “hard”--data on the relationship
between soil types and the growth of trees:

--The tree species most suitable for planting;
--trees that should be favored in an existing stand;
--soil-site index; and
--the likelihood of management problems such as

erosion hazard, equipment problems. seedling
mortality, windthrow hazard, and plant competition.

We’ll be able to manipulate the stored data and retrieve them in
any of several formats--leaflets or soil-interpretation records
about individual soil series, camera-ready printouts of tables
for published soil surveys, and new compilations that will extend
the knowledge of specific soils to include whole groups.

Right now, we have put into computer storage the soil-woodland
information for more than 30 percent of the soil series in the
United States. We plan to have this information for nearly all
of the series stored by the end of 1975.

There must be something to the correlation between soil types and
tree growth. In several television cosmiercials,  Weyerhaeuser has
put real emphasis on the use of ~011s  information in growing trees.
This major timber-producing firm slso has a contract to do soil
surveys on a million acres in Oregon, at a
*me. The firm wants SCS to correlate the
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Other Alternatives for accelerating the publication of soil
surveys have been evaluated very thoroughly since your last
meeting in 1973, and we are optimistic that the new procedures
recommended by the Task Force will succeed. We intend to give
our fullest possible support to these procedures. As the details
for implementation are worked out, I ask each of you to give your
full measure of constructive ingenuity to this effort.

The use of word-processing machines to generate explanations of
tables and other portions of soil survey texts also will help reduce
time and effort in publishing soil surveys. All these sections can
be written, edited, and stored on tape cassettes for direct
insertion into texts. With the new text outline, a higher propor-
tion of the text is in the form of pre-written materials--or “modular
writing”. This saves writing, typing, and editing time, since some
sections or parts of sections can be used over and over, just
changing enough words to make the material fit the survey area.

At our soil survey editing branch in Hyattsville, Maryland, a few
weeks ago, we went through the modular-writing process to blend
several tapes of computerized data into one master tape for a soil
survey manuscript. Procedures for marking the copy for printing
instructions also have been programmed. The staff then took the
tape to the Government Printing Office, where it was placed in a
new computerized typesetting machine. In about 20 seconds, the
machine ran through the equivalent of 40 pages of manuscript.

This means that as this process moves along, we can set a manuscript
into type in minutes that used to take weeks to set. The editing
staff, along with all of the field offices and technical service
centers that produce the raw material, already have cut editing costs
almost in half. These savings will help tremendously, because
printing costs have soared and will go up another 50 percent in two
years.

It will  be possi,ble, using the computer generated tables and computer
stored text sections, to develop interim reports shortly after the
initial legend is developed. As a result, we can make soil survey
information available as the mapping is done.

As another aid in speeding up the publication process, we have been
looking at possibilities in the cartographic arena. We’ve reduced
the amount of map finishing work, and hope to eliminate it. Soil maps
should be ready for the printer as soon as the field work is done.

This month, funds are expected to be available for awarding a contract
for the Advanced Mapping System that I mentioned at your last work
conference. This sophisticated system will be used to provide the
complex maps for all SCS operations, digitize published soil surveys
and prepare interpretative maps from data stored in a computer bank.
The system is supposed to be delivered next January and may be fully
operational by mid-July of our Centennial Year. The Advanced Mapping
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System will further help reduce the finishing needed for all SCS
operational maps. The man-years saved there can be used to
accelerate the soil survey and other priority programs of the SCS.

With all these aids, I think we are coming much nearer to the goal
of completing a published soil survey within one year after the
mapping is done. The faster process will help eliminate such
troubl~esome backlogs as the 500 soil surveys t11:1t i~re currently
completed but not published. During the past fiscal year, 80 soil
surveys were published and distributed. We want to expand this
"umber to 150 annually within the next few years. With the aid of
bright ideas from many sources, good equipment, and full cooperation
among all the agencies concerned, I have no doubt that we can
eliminate the backlog. By the end of this decade, soil surveys
should be published on a current basis. But to attain this goal,
many details of field operations will need close attention and care-
ful scheduling.

We plan to do the soil survey mapping on field sheets of the same
size and scale as that of the atlas sheets in the proposed publica-
tion. Field sheets will be inked on film transparencies and stick-on
symbols will be used. Soil surveys will be progressive, with a
completion date of less than 6 years. The first draft of the
manuscript for the published survey, including the maps, will be on
hand for the final correlation. High-quality maps will be available
for interim use almost as soon as field sheets are completed.

"A soil survey of the nation that is complete and current" is a"
important goal of the Service's Framework Plan. We've met about 55
percent of the goal so far. To achieve it, we will work to place
continuous emphasis on soil survey production. We'll try as much as
possible to let district conservationists solve on-site assistance
problems of landowners and operators and keep the soil scientists at
the business of producing soil surveys.

To achieve our goal, we also will need increased support from other
agencies and organizations. We appreciate the greatly accelerated
support that has come from Federal, state, and local units of govern-
ment over the past few years. In fiscal 1974, the estimated
contribution of cooperating agencies was about $3.8 million and about
245 man-years of time. Increasingly, personnel ceilings have caused
SCS to get others to hire soil scientists. Probably there are more
people paid from other sources in the soil survey work than in any
other SCS activity.

Much of the increased funding and staffing support has come about
because of increased public awareness of the many uses of soil survey
i"formatio"--

--Because people have relied on the soil survey as a vital
tool in farm and ranch planning;
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--And because People have recognized the need for soil
information in making intelligent decisions about land disposal
of wastes, water quality, highway planning, recreation planning,
and virtually all other aspects of land use planning and control.

Many of you have contributed to that understanding, and I compliment
you for the success of your efforts. Where you see cases in which
decisions are being made without full consideration of the basic
data that are available, I urge you to go all-out in your efforts to
assure proper use of the data. There are still many areas where
soil survey information is available but not being used, and we
cannot relax our efforts in this direction.

There are available published papers and other explanations of many,
many kinds of applications of soil surveys. Some of these are really
innovative, and you will find them useful in convincing key people of
the value of soils information. I would urge you to keep well informed
about the availability of such explanations.

SCS has tried several public information efforts to let people know
about soil surveys. The latest, which most of you have seen, is a
series of 9 leaflets recently published and distributed by SCS that
explain the ways in which soil surveys are helpful to different users.
These have proven so popular that our first printing of 100,000 copies
of each leaflet has been exhausted in just a few months. Reprints 0
have been ordered.

We have also done a multi-media slide presentation, "Underfoot", that
you have seen at this meeting, along with press releases, television
programs, radio and TV spots, and magazine articles.

The aim of all these efforts is to let people know that help is
available in determining kinds of soil and their limitations and
potential. I'd like to stress the last item in that list--soil potential.
During the past several months there has been increasing encouragement
from the Department and others for the SCS and other agencies to assume
a strong role in advocating sound land use decisions, in addition to
our more traditional role of merely presenting the facts and alterna-
tj~ves. The SCS state conservationists, at their meeting last fall,
recommended that such decisions be based on soil potentials developed
through an interdisciplinary approach using soil surveys and other
natural resource data.

So we have a clear mandate to extend our soil interpretations beyond
the identification of the kind and degree of soil limitations. To
determine soil potentials, we will need to consider practices that
might be used to overcome soil limitations and something of the cost
or local feasibility of these practices. Local objectives or policies
also will get full consideration.
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Soil potentials can contribute to a positive approach to resource
planning, whereby we give emphasis to those uses that are well
suited rather than those that are not. This effort must involve all
our technical disciplines, and we must move ahead with a full
definition of the soil potential concept and guidelines for its
development and application.

We could use a positive approach to land use and conservation
treatment in America. It is time to quit patching and repairing
and solving crises after they have already come along. It is time,
for example. to identify areas of prime agricultural land that need
to be preserved from urban development or from other uses that would
end--more or less permanently--the productive capacity of the land.
Soil surveys can help pinpoint these areas for local or statewide
planning groups.

Soil surveys can help in selecting land for many uses, not just to
avoid mistakes, not just to correct pollution problems, but to bring
about the kind of communities that Americans want.

As I said at your last meeting, American people--farmers, developers,
and land users of all kinds--are not an interference with your work,
they are the reason for it. And they need and want your assistance.
We want to speed the process of publishing and distributing high-
quality soil surveys because communities and individuals are having
to make decisions faster . ..because  changes are more rapid and wide-
spread in land use, land ownership, and the technology for manipulating
land.

The time for the discipline of soil science to aid America in catching
up and getting ahead of resource “dilemmas” is now. Your cooperation,
your dedication;and  your enthusiasm will be vital.
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CONFERENCE SUMMARY

William M. Johnson*

Our Conference this year has more international flavor than most of
them although our Canadian friends are regular participants, and we
have had visitors from abroad at several of the earlier conferences.
Delegates from FAO, England, and Mexico along with those from Canada
have made this a broader and more useful session. I look forward to
welcoming them and others at our 1977 Conference. The reports we
received from our colleagues abroad have been particularly valuable.
Dr. Dudal’s  account of current initiatives in FAO gives us a perspec-
tive on soil surveys and land resource appraisals throughout the
world, particularly in respect to world food production potentials.
It presents a challenge to soil scientists everywhere to accelerate
the survey and evaluation of soil resourcas.

Our Canadian associates remind us that soils with permafrost have
special production capabilities and must be evaluated along with
less exotic kinds of soils. The work of the Canadians on a soil
information symposium will be extremely helpful to us as we develop
our own system. The International Soil Congress to be held in
Edmonton in 1978 demands our cooperation and assistance. We look
forward to working with Canada, especially in preparing for tours
that include stops in the U.S.A.

0
The delegation from the Republic of Mexico gave us an insight into
the development and progress of the soil survey in that country that
we have been lacking. With emphasis on surveys for irrigation
development, the Soil Survey Division of the Bureau of Water Resources
has made great strides in inventorying and evaluating extensive areas
of Mexican soils. The 16mm sound film presented at the Conference
was an impressive review of their field and laboratory program.

Mr. Smyth’s report on activities of the Land Resources Division of
the Ministry of Overseas Development was of singular interest to the
Conference, covering as it did the broad geographic scope and widely
varying conditions being studied. The logistical problems in some
of these surveys sound strange to us, but the basic technology and
interpretations are familiar. The examples of the map series from
Guadalcanal Island were impressive in their scope and detail.

Reports from cooperating agencies including USGS, ARS, BIA, BLM,
USBR, CSRS, FS, and ES described a wide range of activities in
soil survey and supporting research and application. Most of the
current land resource issues of the United States are getting
attention from several federal agencies. Rehabilitation of strip
mine lands, soil and water salinity. land resource analysis for
land use planning, hydrologic modeling, crop yield models, nonpoint
sources of pollution, water use efficiency, remote sensing and
computer data handling, environmental quality, and many other iSSueS

0

are being addressed by a considerable group of agencies.

*Deputy Administrator for Soil Survey, Soil Conservation Service.
Washington, D. C.
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Similarly, our colleagues in land grant universities throughout the
country are attacking msny of the same problems of soil surveys in
relation to resource use and management, including evaluation of soil
potentials, soils and socioeconomic criteria for land use planning,
improvement of soil descriptions and soil interpretations, encroach-
ment of urban activities on farm lands, and models for rating.alterna-
tive uses of  so i ls . Many of the land grant universities are actively
engaged in initiatives to register professional soil surveyors in the
states.

As usual, much of our discussion has related to problems rather than
accomplishments, yet our progress has been substantial.

This year’s committee reports show a depth and breadth of study and
thought that is commendable. We have some of the familiar reports
on soil survey publications. water relations, kinds of soil surveys,
and organic soils; and we have some new ones on waste disposal, soils
and soil materials disturbed by mining, and measuring sources and
yields of sediment. Committee chairmen and committee members deserve
our thanks for their hard work and accomplishments. Most of these
reports are progress reports rather than final ones. We must continue
our efforts to improve both the theory and practice of soil survey in
all its many facets--soil identification and classification, soil
mapping, soil description, and soil interpretation, particularly the
evaluation of soil potential for the full spectrum of uses.

Soil surveys have never been more appreciated nor more in demand.
There has never been such great opportunity for contributions to this
urgent task of surveying and appraising soil resources. Until we
meet again two years from now, I urge all of you to give your best
efforts to this tremendous task.
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TECHNICAL COMMITTEE REPORTS







MODERNIZING SOIL SURVEX PUBLICATIONS

Committee 1

The original charges set out for the committee were:

1. Review procedures for coordinating interim reports with the
published soil survey. Prepare guidelines for interim
reports--include both text and maps. Assess the value of
the various interim and special reports, including maps,
and recommend suitable formats.

2. Curvcy the needs of users for soil information that can be
supplied by soil surveys. Test the adequacy of the present
form and content of the published soil survey in light of today's
users' needs. Recommend action to the conference.

In order to handle these topics, four subcommittees were established with
more specific charges. Committee work was done largely by correspondence.
Reports were written and circulated to participants before the conference
and were discussed at the conference.

0 A summary of the recommendations resulting from the conference are as
follows:

A. Interim and Special Reports.

1.

2.

3.

4.

5.

The Committee defined interim reports as those issued during the
course of the survey. The accelerated program of publishing soil
surveys within 12 months after field work is completed preempts
the need for interim reports.

Interim reports will include descriptions and interpretati'ons  that
are consistent with the data that appear in the final publication.

States use coordinated soil interpretive data in interim reports.

States be encouraged to use the automated computer tables and
Linolex processed text for interim reports.

States be encouraged to map on the same image and at the same scale
as will be published.

B. Form and Content of Published Soil Survey.

1. The states be encouraged to develop with their cooperating agencies
models for the soil formation section of published soil surveys by

0

major land resource areas or land resource regions. These models
will be used by party chiefs following the techniques for modular
writing for preparing sections in the manuscripts.
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C. Printing and Binding.

1. Where orthophoto base maps are available and mapping is done at
the scale of publication, the state be given the opportunity to
publish the text bound in one or two volumes and the large
(22" x 27") maps folded and placed loose in a gusset envelope
with text.

This procedure also requires the printing of the legend on the borders of
each sheet. Unfolded sheets would be available for distribution to various
users.

D. Interpretive Maps for Soil Surveys.

1. Participants of the National Cooperative Soil Survey should be
encouraged to develop maps with soil interpretations that reflect
the interaction between soil properties, land use and other
resources rather than single feature maps.

2. States be encouraged to adopt a procedure for digitizing soil
surveys that is statistically sound for county, state regional or
national inventories. The LIM Division of SCS Soil Survey should
provide the leadership for developing such a procedure.

Other Recommendations:

1.

2.

3.

4.

That the National Work Planning Coxmnittee  "Modernizing Soil Survey
Publication" be continued and that it deal with models for various
sections of the soil survey text manuscript.

Regional conferences be encouraged to establish committees to deal
with models for soil formation and other sections in published
soil surveys during their next work planning conferences.

Regional committees should also prepare sections that can serve
as guides for the use of the soil potential concept In soil survey
publications.

The national committee initiate plans for coordinating crop yields
by named kinds of soil that are acceptable to all users of soil
surveys.

The individual subcommittee reports are attached along with recommendations
and a record of the discussion of the recommendations from the entire
conference.

Keith K. Young, Chairman
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INTERIM AND SPECIAL REPORTS

Subcommittee 1A

Charge 1. Review procedures for coordinating interim reports with published
soil surveys. Prepare guidelines for interim repOI+tB--include  text md maps.
Assess the value of the various interim and special reports, including maps,
and recommend suitable formats.

A.

0
B.

0

Past procedures for coordinating interim reports with published soil
surveys has been a hit or miss proposition, mainly because of inadequate
review procedures. Some soil maps also have not been adequate, and on
occasion, just plain bad for one or a combination of reasons.

Text of interim and special reports must be consistent with the published
soil survey. This is not to imply the text must be identical, word for
word, because interim reports may be written for special interest groups
whose only desire is information pertaining solely to engineering, wood- .
land, farming, or wildlife. These reports must be tailored to the needs
of the users, whoever they might be.

Guidelines for interim or special reports should be in keeping with
accelerated soil survey publication procedures (Advisory SOILS-13,
June 17, 1974). Text, tables, and maps must be of the same quality
and accuracy that is demanded of published soil surveys.

1. Maximize the use and capabilities of mapping unit descriptions
stored on cassettes, computer generated tables, and computer
generated single purpose display maps.

2. Our present review procedure must be modified to include not only
an in-state interdisciplinary review, but TSC multi-disciplinary
review prior to publication. The time requirement for this review
will be a minimum if modular mapping unit descriptions are
extracted from stored cassettes , and tabular data from stored
scs-Soils-5 forms.

Our present review procedures are not working well in some regions
but seem to be working well in others. The discussion groups
did not want to prescribe a uniform review procedure. A TSC
multiple disciplinary review prior to publication might work well in
the West but would not be possible in the Northeast because of the
large number of tOW'tU3hip  interim reports.

The responsibility for the quality is the state conservationists.
However, the TX's should offer help and guidance to those who
need it.

157



3. All soil maps be constructed in a same manner as those to be
published in a published soil survey to insure high quality
standards. Encouraged states to map on the same scale as will
be published.

C. The value of various interim and special reports has been definitely
established. Unfortunately in some past instances it has been a more
useful document than the published soil survey because of the time lag
between survey completion and publication.

With the implementation of the new accelerated soil survey publication
procedures, interim reports take a new meaning. When soil surveys are
published within a year after completion, the need for interim reports
is considerably diminished. However, reports made during the course
of the survey msy be needed, especially for cooperators who are sharing
the cost of the survey.

Interim reports may contain a limited amount of information or a lot
depending on the local needs. Minimum requirements for interim reports
are now being circulated for comments to SCS state offices and cooperators
in the National Cooperative Soil Survey.

Charge 2. Survey the needs of users for soil information that can be
supplied by soil surveys. Test the adequacy of the present form and content
of the published soil survey in light of today's users' needs. Recommend
action to the conference.

A. Most needs of users of soils information are being supplied by soil
survey with few exceptions; e.g., landslide potential, unsurfaced
motorized trails, soil limitations for fencing, soil limitations for
range seeding, etc. There is also the age-old question of "So these
soils have severe limitations--what do I do about it?" that keeps cropping
up.

1. Criteria should be established for each new interpretation as it
arises. The criteria in turn should be reviewed by Washington,
Technical Service Centers, and applicable states. These
interpretations, when used by any state, would be based on the
established criteria.

B. Many of our users of "published soil surveys" find the document
exceedingly cumbersome to wade through. This is also a valid criticism
of some of our interim and special,reports. There are Just too many
cross-references that must be made for our users to obtain the full
picture. This is also of major concern to reviewers of the manuscripts.
In some instances interim and special reports have been written without
regard to the need of the intended user. These documents have been as
complete as a published manuscript with descriptions of capability units
and range sites. This material, though of general interest, only
clutters the reports when the intended user is interested in town
and county planning.
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We believe the new format for published soil surveys will alleviate
the problems of cross-referencing on the part of our users. Full
utilization of the Linolex word. processing equipment will afford us
a capability of description storage, editing, and rapid reproduction
we have "ever had. Also full utilization of computer generated
interpretations tables will afford us a relatively low cost, rapid
reproduction of coordinated interpretive data.

1. Interim and special report outlines should be specific to the
needs of the user. The outline should be mutually agreed to by
al_1 parties concerned.

2. A concerted effort should be made to convert soil handbook mapping
unit descriptions into the new format--each to stand on its own
as soon as possible. These, in turn, should be stored on cassettes.

3. SCS-Soils-5 forms be completed for all soil series, reviewed, and
stored in the computer file 8s soon as possible.

4. All interim and special reports be based almost entirely upon

0

computer and Linolex generated data.

5. Soil survey areas nearing completion be established as trails in the
various regions to assess its usefulness and acceptance by users of
soil survey information. A" interim report of the trial areas be
published setting forth the weighting criteria used to determine
soil potentials in addition to materials recommended in Charge 1 B2
above.

There have been continued demands by some users for us to present
soil interpretations on the basis of soil potentials rather than
soil limitation. This approach is good and possibly more meaningful
to many of our users. It will also serve to weight do*m purely
economic criteria that now exists in our urban interpretations
(e.g., stoniness). The weighting criteria to be used in any given
survey area must, of necessity, be arrived at by a panel of our
users, not soil scientists. This will not only remove bias on our
part but allow our users to become a party to establishing the
potential of the soils of a" area.

After consideration of the subcommittee report, the discussion groups of
the conference made the following recommendations:

1. Tbst interim reports be defined as those used during the course of

0

the survey. The accelerated program of publishing soil surveys
within 12 months after field work is completed preempts the need
for interim reports.
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2.

3.

4.

5.

That interim reports will include descriptions and interpretations
that are consistent with those that appear in the final soil survey
publication.

That states use coordinated soil interpretation data in interim
reports.

That states be encouraged to use the automated computer tables and
Linolex processed text for interim reports.

That states be encouraged to map on the ssme image and at the same
scale as will be published.

Discussion.

J. Rourke -- Can states use tables based on interpretations but expressed
as potential.

K. Young -- Yes, if potentials have been worked out locally.

L. Bartelli - The final product must be consistent with the coordinated
interpretations. No conflict with policy to carry the interpretations
to its final use. 0

L. Langan, Chairman
R. W. Johnson
R. C. Huff
F. W. Cleveland
R. F. Farmer
E. P. Whiteside
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FORM AND CONTENT OF PUBLISHED SOIL SLIRVEXS

Subcommittee  I3

Charge 1. Review the table of contents of our present soil surveys and
make recommendations in light of today's users needs.

A proposed table of contents is attached. We received the following
comments about the proposed table of contents:

1. Three members of the subcommittee thought the general nature of
the county section belonged near the beginning of the report.

2. One member proposed that the descriptions of soils and use
and management section should be one section using the
established series descriptions, mapping unit details, and
SCS-Soils-5 forms for the series in this section.

3. Most responded to the question of "alphabetical order" or "order
of importance" of the use and management section that they prefer
to have this section by "order of importance". They thought
this section should be quite flexible.

4. One member proposed that the general soil map discussion be
placed just before the map itself in the report.

5. An interesting set of suggestions came from research conducted
by Mr. Roger Springman, a graduate student in Resource Develop
ment at Michigan State. A summary of some of his major points
are as follows:

a. Divide the soil survey into two documents-maps and text.

b. A better format is needed to present septic tank information,
e.g., map showing location of problem areas.

C. Interpretation tables for general soil maps.

d. Tables by subject matter (user group orientation).

Charge 2. Explore the possibility of writing modules for the Factors of
Soil Formation section by Land Resource Regions.
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Examples for the "Factors of Soil Formation" section were submitted by the
committee. These examples came from different sections of the country
and differ greatly. The paragraphs on parentmaterial in the best sections
are specifically written for a county. It would be difficult to write a
module for parent material for an area larger,than  a county. Perhaps the
best we can do is to give good examples to the author. Other factors of
soil formation are more easily adapted to modular writing at least on a
major land resource  area, if not a land resource region.

P. R. Johnson
J. C. Powell
E. P. Whiteside
R. L. Cunningham
F. M. Scilley

The discussion groups compared the outline attached to the Committee 1B
report to the one now being developed by the conunittee appointed to
implement the task force recommendations on accelerating soil survey
publication procedures. The two are in close harmony. The task force
recommendations are shown in longhand on the attached outline.

0

Recommendations.

1. That the states be encouraged to develop with their cooperating
agencies models for soil formation sections of published soil
surveys by major land resource areas or land resource regions.

Discussion.

R. B. Grossman -- This is the part we should not modular write.

W. M. Johnson -- 1 agree in principal, but this is a very difficult
chapter for many soil scientists to write.

R. B. Grossman -- At the December meeting of the Principal Soil Correlators,
I thought we agreed to omit those formation sections if they are not
adequate.

K. K. Young -- Yes, the chapter is optional, however, there is a need
to educate users on how soils are formed. Many states will continue
to have this section.

R. Daniel8 -- Many states have phyaiographic regions that lend themselves
well to modular writing. One well written formation section could
apply to many other counties.

0



W. M. Johnson -- We have to tailor patis of this section to the survey area.

R. Daniels -- Maybe about 50 percent could be canned.

K. K. Young -- The committee felt that parent material does not lend
itself well to modular writing but other factors of soil formation
and soil forming process are more easily adapted to modular writing.
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Attachment
P.R. Johnson
a/14/74

CONTENTS .

How to use this report

General nature of the county

How this survey was made
1
Description of the soils

Use and management of the soils
Cropland

Capability
Yields

Pasture and hayland
Pasture and hayland groups

Rangeland
Range sites

Recreation
Wildlife
Windbreaks and &nvironmental plantings
Woodland

Woodland groups
Woodland grazing

Engineering properties and classification
Physical and chemical properties
Soil and water features

Sanitary .facilities
Building site development
Construction materials

of the soil6 .

Glossary
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PRINTING AND BINDING

Subcommittee 1c

The present format. for publishing soil surveys was initiated in 1957 with
the Pasquotsnk County, North Carolina, soil survey. Although this format
has served us well over the years, there may be better ways to print and
bind the survey. Subcommittee C has investigated several alternative
wsys of printing and binding soil surveys.

In order to get some comparison of the costs of printing and binding surveys
in the several formats, we asked GPO to give us the cost of the newly
printed soil survey of Cowlitz Area, Washington, and to estimate the cost
of printing it in the additional formats. We hope that the cost of
printing and binding surveys will not become an overriding consideration
in evaluating these alternatives, but it does happen to be about the only
criteria that we can quantify easily.

We discuss the formats by giving a description, the advantages, the
disadvantages, and for some formats, a fuller discussion.

Format 1, the Standard Format.

In the standard format the text and maps are bound together in one
volume. The maps,normally  11 x 17 Inches, are folded by machine,
hand collated, and stitched with the text. For surveys containing
a large number of maps, such as in the soil survey of the Island of
Hawaii, "brick guards" are needed to build up the spine,

The maps are normally printed in two colors. The photomosaic is green,
the line work and cultural features are black. The cost of printing
Cowlits Area, Washington, in the standard format is $7.13 per copy
(2,500 copies cost $17,802).

Advantages: (1) The format is familiar to users; (2) text and maps
are bound together in one document; and (3) the single volume stacks
well on a bookshelf.

Disadvantages: The disadvantages are (1) the costly method of printing
and binding, mainly because of the extra handwork. and (2) unfolding
the maps is inconvenient for users.

Format 2

Text bound in one volume, the maps (11 x 17") folded and bound in
another, and both volumes placed in a gusset envelope. Cost is $9.03
per copy. No examples.
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Advantages: (1) Maps bound together, so csn't get out of order or
lost; (2) could hand out text separately if user was only interested
in text; and (3) could publish update text only.

Disadvantages: (1) Unhandy to use because in envelope. (2) most
costly method of printing and binding; and (3) unfolding maps incon-
venient for users.

3 .Format

Text bound in one or two volumes, large (22 x 27") maps folded and
placed loose in gusset envelope with text. Examples are San Diego Area,
California, (text in two volumes); King County Area, Washington; and
Tahoe Basin Area, Cslifornia-Nevada. The costs were not estimated for
Cowlitz Area because of the difference in map size.

Cost comparisons can be made in 8 rough way between this format and
the standard format by comparing San Diego, California, and the
Island of Hawaii:

Size of area

%X.le

Number of map
sheets

Number of text
pages

Year issued

Number copies
printed

Cost per copy

San Diego, California
(Format 3)

2,205,OOO AC.

1:24,000

76

222 (2 volumes)

Dec. 1973

4,400

$ 12.95

Island of Hawaii
(Standard Format)

2,579,OOO AC.

1:24,000

195

115

Dec. 1973

2,000

$ 19.78

especially for large survey areas;
; (3) easier to use on large parcels of land;

(4) slimmer text for those who are mainly interested in interpretation;
and (5) ease of updating interpretation.

Df:;;dvsntages:  (1) Loose maps soon get out of order and are difficult to
; (2) maps have to be unfolded to use; (3) maps tend to tear with

heavy use; and (4) maps can get lost and text can be separated from maps.
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Discussion: Perhaps even more savings could be attained in Format 3 with
some of the new mechanical stuffing techniques developed by the Japanese.
Also, this alternative could be made even more attractive by printing
the gusset envelope so that the name of the survey appears on the "spine."
An example of such a printing is the Block Statistics, Washington, D.C.,
Md., Va. Urbanized Areas, U.S. Census of Housing 1970.

An advantage related to this format, but not restricted to it, is the scale
of mapping. The scale of the San Diego and Hawaii surveys is 1:24,000,  the
same scale used by USGS on their 7-l/2 minute quad sheets. It is also the
scale used on aeronautical charts and many maps commonly used by planners.
It seems a distinct advantage to print the soil maps on the large (22 x 27")
maps to correspond exactly with the area covered on the USGS maps.

Format 4.

Change trim size of text and map to 17 x 11", bind together, and soft
fold. Text is printed in four columns per page. Cover printed with
photograph on right half of cover and spine title on fold line. No
exact examples printed. Tne interim report of Texarkana is similar.
The cost if $6.03 per copy.

Advantages: (1) Fewer pages needed for text; (2) lowest cost of any
alternative because less press time, easier to bind; (3) maps flat,
do not need to be unfolded.

Disadvantages: (1) Large document when open; (2) soft fold is bulkier
on book shelf.

5Format

Reduce maps to page size, bind with text. No examples published, but
similar to the interim report of Rend Lake Area, Illinois. The cost
is $6.51 per copy.

:%%Y
(1) An economical method of binding because no hand labor

2) the survey is all together and easy to use, particularly
on small parcels of land.

Tisadvantages: (1) Twice the number of maps because half the size;
2 more costly map preparation because of increased number of match

lines (extra map cost not shown in printing cost above); (3) more
difficult to use the small maps on large parcels of land.

Discussion: Under new procedures, the mapping would be done on the
publication base. This means that mapping would have to be done on

0

about twice the number of maps as normal. The amount of joining
would increase, causing increased review time and greater possibility
of errors, a serieous  disadvantage when the total cost of the survey
is considered.
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Format 6.

Increase the size of the map to 22 x 17 inches, and bind with text.
The upper half of the 224nch side is bound, the lower half is cut so
map can be folded into the document. Cost is uncertain. Fewer maps
are cheaper, but Upping, folding, and binding maps with brick guards
is expensive.

Advantages: (1) Single volume stacks well on shelf; (2) fewe
larger size; (3) easier to use on large parcels of land.

Disadvantages: (1) The maps have to be unfolded to use, and
tend to tear with heavy use.

:r maps of

(2) maps

Additional alternative procedures can be used to reduce somewhat the
high cost of printing and binding or to lmporve the readability or
usability of the survey.

1.

2.

3.

4.

Print maps in black only with a single pass through the press.
One contract printer expects a 17 percent reduction in bid price
over the tw*color method. This could be done in two ways:

a. Line work could be done directly on the photobase and shot as
a half-tone. Example: "Texarkana Metropolitan Area" special
soil report.

b. Line work done on an overlay, make one line negative and one
half-tone negative and composite them for printing. Quality
is a little better with this method than "a".

In either case, care must be used in negative making to extract the
utmost detail and tonal qualities. Care must also be exercised on
the press to print the full tonal range of the negative.

Eliminate different colors of stock for covers. This is not
necessarily a cost savings, but Is a great convenience and time

Eliminate the running heads from the top pages in the published
survey. The running heads are used by GPO to keep the printed
signatures inside the right cover. When we furnish GPO with mag
tape, this should be an unnecessary precaution.

For surveys that are placed in gusset envelopes, print the
envelopes,ln  such a way so that the title of the survey is printed
on the spine, so the title shows when standing on a shelf.
Exmle: "Block Statistics", U.S. Department of Commerce,
Bureau of Census, 1970.

Young, Chairman
Simonson

K. K .
0. H.
Carter A. Steers
U. A. Hamilton

Harold I. Owens
Warren Bell
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The four discussion groups evaluated each of the formats. All groups like
format 1, the standard format, and 3, large map folded and placed loose
in gusset envelope with text. One group thought format 4, soft fold,
had merit.

Recommendation.

1. Where orthophoto base maps are available and mapping is done at the
scale of publication, the state be given the opportunity to
publish the text bound in one or two volumes and the large (22 x 27")
maps folded and placed loose in a gusset envelope with the text
(format 3 of the committee report).

This procedure also requires the printing of the legend on the
borders of each sheet. Unfolded sheets would be available for
distribution to various users.

Discussion

W. M. Johnson - clarify the map scale - is this the 7-l/2 minute quad
at 1:24,000?

K. K. Young - Yes.

W. M. Johnson - This system won't work at 1:1584.

K. K. Young - Probably not but we might want to consider 1:20,000 as an option.

R. D. Heil - One disadvantage is that boundaries of the map are not related to
sections so would have a problem of putting parcels of land together.

K. K. Young - Right, but this may not be a serious disadvantage. Some planners
like quad size maps. Soil maps would fit the same scale.

J. A. Cockavski  - If ve go to 7-l/2 minute quads we give up sections but we
are giving them up now when we use orthophoto quads. we cut one
quad sheet into three pieces.

W. M. Johnson - Do we show section lines or corners?

J. A. Gockowski - We show section corners and numbers.

J. D. Rourke - Would the legend be on each sheet or could we use one legend sheet.

K. K. Young - Many feel it is best to repeat the full legend on the right hand
margin of each sheet. This is zest efficient.

J. A. Gxkowski - Legend on side may make the map too large for the standard
presses. Need to check on this.

W. M. Johnson - Some surveys would haire too many mapping units to put on margin
of each map.
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J. A. Gockowski - We could print the legend on the back.

W. M. Johnson - No, that is most difficultto  use.

W. Wertz - Many maps are constructed in this way.

G. J. Post - Is this recommendation only for the 1:24,000  scale?

K. K. Young - Yes. That is the only scale the committee evaluated.

G. J. Post - Could we take the current high flights and put them together
into this format?

W. M. Johnson - Probably best to use the quads. Not much advantage for others.

K. K. Young - Right now the recommendation is limited to 1:24,000. The format
may not be as applicable to 1:20,000
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INTERPRJPTIVE MAPS FOR SOIL SURVJiXS

Subcommittee 1D

Charge 1. Review the options available for making interpretive maps.
Outline the procedures, costs, processing time , and applicability of each.

Because of the wide variety of possible interpretations and the cost
of map production, we have for the most part avoided making interpretive
map*. New techniques now available permit us to generate interpretive
maps in a short period of time at reasonable costs. Most of the new
options available for providing interpretive maps are with the computer.
Several states are producing interpretive maps with the Map Information
and Display System (MIADS). Other computer methods are available, such
as Spatial Proportions and Interpretive Tables (SPIT), and Advanced
Mapping System (AM) when operational.

Originally the m was intended to do the map compilation and finishing
for the published soil survey. Last year a task force determined that
states could do the compilation andfinishing of soil maps so the AH3
was re-designated to produce base maps, tOpOgrt3phiC  maps, and interpretive
maps from detailed soil maps.

When we analyze the procedures for placing soil data into a data base
we find that there are at least three different ways of presenting
the data to the computer. Soils can be presented by cell, polygon,
or line segment. The cell programs are in widest use at this time
as it requires less effort for manual Coding and programming cell type
programs. Some of the disadvantages are: (a) the smount of time
required for manual coding, (b) the user is able to make a more detailed
map than originally coded, (c) artificial and inaccurate boundaries,
(d) limited scale changes, and (e) an expert must be involved to
determine the type of soil to be coded in each cell.

Digitizing polygons requires a manual or automatic line follower. The
soil lines are recorded in the same location as on the soil map when
using a digitizer. One of the disadvantages is that all lines must
be digitized twice. This requires twice as much computer storage for
PXOrding .a~~d prOCeSSin& AlSO, if you are Using a ItImUal digitizer,
it is impossible to follow the line exactly the same each time, there-
fore, there are two sets of coordinates for the same line. When this
is plotted it does not look very professional.
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The Al.5 will use line segments. By digitizing line segments it will
require that all lines be digitized only once. Each line will have
a header indicating the soil symbol on each side of the line. To
produce an interpretive map a conversion legend will indicate which
lines are to be deleted and which lines will outline the different
interpretations. An interpretive map prepared by the ANS will look
like a map prepared by a draftsman and can be reproduced at any scale.
Another advantage of digitizing line segments is that with some additional
computer processing this information can be formatted for polygon and
cell programs.

The AMS will not be operational until 1976. Meanwhile the MIAIS
program is beingused for making interpretive map displays.

Oklahoma has placed into computer storage 60 counties or 78 percent of
the state. The soil survey was generalized into 40-acre cells by a
soil scientist or someone trained by a soil scientist. This basic
information was first stored in the computer which later produced an
average of 10 interpretive maps per county in black and white. In
Oklahoma County 11 interpretive maps were produced in color.

The average time and cost of producing interpretive maps in Oklahoma
has been:

1. Generalizing detail map and coding 10 days 400.00

2. ABP Processing for 10 different
interpretations 2 months 150.00

3. Cartographic processing of
15 to 20 black and white copies
of 10 different interpretations 3.5 months 300.00

4. Cartographic processing of 100
color copies of 10 interpretations 7 months 750.00

In Howard County, Maryland they are trying to make it easier to code
the soil symbols by using the digitizer to record soil data on
magnetic tape directly without punching computer cards. They are
using the digitizer to record X and Y coordinates and the soil symbol
on magnetic tape and then going through a computer program to convert
to cells. The two-character cell size for the MIAI6 program is 3.06
acres, The interpretive maps produced by this program will be printed
on a line printer.
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The digitizing process has been structured so that data can be entered
into either the MEADS or SPIT program. Tbe:~SPIT program is now being
modified to run on the IMB 360/j70 computer.

Digitizing of one watershed in Maryland has been completed, with a
total area of 18,516 acres. Costs are going to vary greatly since
they had a GS-7 doing the digitizing on the watershed and now are
using $2.00 per hour Sumner employee to digitize Howard County, Maryland.

Following are some of the costs that were encountered on the soil map
of the watershed:

1. Digitize 17,468 cells

Time cost

50 hours $500.00 (OS-7
with overhead)

2. Computer processing Convert
digitizer format to cells
and print soil map 13 seconds 20.00

3. Computer processing Print
MIADS interpretive map 3 seconds 4.50

MIAIXS interpretive maps have been used primarily to guide broad-based
community planning. The field people feel colored maps are well worth
the extra cost but are disappointed with the increased time lag to get
them. Most feel the black and white maps can be used effectively,
especially with a few select color maps to attract attention. The
limitation ratings for each interpretation of the basic soil map has
been worked out for each individual county. This has taken up to two
days per conty. Once the National Data Bank at Ames, Iowa is opera-
tional, this could be programmed to save most of this time.

Charge 2. Assess the need of users for interpretive maps and recommend
kinds of maps to include in published soil surveys, special, and other
reports. Prepare guidelines for making interpretive maps.

Many users of soil surveys are concerned with only a few select
interpretations. Many also prefer interpretive maps over the use of
interpretive tables with the regular soil survey. Soil survey maps
are used at both the general and detailed level.

Our problems in making generalized interpretive soil maps from existing
detailed soil maps are related to the utility of the produced map, the
cost, and the’ time involved.
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The utility is related to accuracy or maximum agreement with the
detailed map andthe degree of detail needed by the user. We need more
study on minimum cell size matching the decision making unit of the user.

The cost is related to the utility. The NARIS program under development
in Illinois is a comprehensive program but would cost 5.5 million to
implement and 1.5 million annually to operate. How much utility can
we afford? We need guidelines from planners on how much detail is needed
and how much they are willing to pay for needed information.

The time factor is extremely important. We need to get information to
the planners quickly before they move to another area or the plan must
go to press. Far-reaching, expensive land use decisions are made each
week, with or without adequate data.

Communications with the regional and community planners indicate they
use soil surveys at both the general and detailed level. Soil
survey information and interpretive maps form a basis for resource
analysis which is necessary before plans are completed and before land
acquisitions and the steps that follow can take place. Generalization
at a county, regional or state level of soil survey information is
necessary and will and should serve as one of the basic criteria for
land use plans at these same levels of government. Present interpretive
procedures and computer printouts for various uses go a long way towards
presenting the overall picture. With continued refinement and education
these tnaps will continue to serve as important tools.

There needs to be some attention given to the graphics relative to
interpretive maps in order that they are interesting and meaningful
to those who are most interested in reaching people who make land use
decisions. OUr real goal is to communicate soils information to the
planner and decision maker.

Many in the interpretation field see the need of retaining or expanding
the amount of detail rather than generalization. With the computer
and other printout refinements a methodology needs to be developed that
can read section by section, directly or indirectly, from the soil
survey information that is recorded. Attention should be givne to the
delineation line in order to phase from one soilcondition to another.
The AK5 system under development we feel will meet these needs. In the
use of present soil survey information we are careful to stipulate that
this information is to be utilized for planning and design purposes
when actually in most cases the infomration is much more valid. For
example, interpretive maps for well drained soil conditions in broad
delineations with few inclusions presently must be treated in the same
manner as variable drainage conditions, complex topography and small
delineations.
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Printout materials should be available on a section basis containing
all the information in the published soil survey plus an interpretation
of the realiability  and variables of the delineated areas. We need to
know the accuracy of prediction of areas enclosed with lines at different
scales, and to inform the user the reliability will be low for certain
kinds of interpretations at small scales. We have two alternatives --
(a) Make maps that offer a certain degree of reliability of predictions
such as 50, 60, or 70 percent. The legend or kinds of units, map scale,
kinds of generalization, andthe kind of interpretation could be a&lusted
to reach this goal. (b) Furnish andy kind of map available which user
wants but put a reliability range on the map. Some maps may be at a
low degree of reliability, especially in highly generalized areas of
contrasting soils.

Graphic presentation of interpretive maps should be improved to be more
meaningful. In assessing our need for interpretive maps we should also
consider the television screen type of equipment (CRT) with soil
interpretations on tapes which will allow quick display of information
for planners. The purpose for interpretive maps is to furnish a working
tool to a specific group of people for decision making. Computers can
provide maps fast, especially in limited quantities. Many interpretive
maps need not be included in the publication program.

Interpretive maps of soil survey become a part of a greater system in
planning. Resource planning at the broad level is now being done by
computers with soils, geology, tax value, water, population, etc. This
information comes from several sources and the reliability differs. To
assure the best and correct use of soil survey information we need  to
work closely during the coordination of data effort. The interaction
of maps from different scales could give misleading resluts. We want
to assist so that our information is used to maximum advantage and yet
n0t misused.

Finally, we need to consider areas that do not have soil surveys. We
need to look for methods to get information quickly for broad-based
planning. We can and should provide some soils data long before we have
a published, detailed soil survey.

Westal W. Fuchs, Chairman
R. L. Bryan
J. D. Nichols
C. G. Johnson
M. E. Springer
R. L. Googins
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1. Participants of the National Cooperative Soil Survey should be
encouraged to develop ~llaps with soil interpretations that reflect
the interaction between soil properties, land use, and other
raso”rCe8, rather than single feature maps.

2. States be encouraged to adopt a procedure for coding soil surveys
that is statistically solnd for county , state, regional or national
inventories. The LIM Division of SCS soil survey should provide the
leadership for developing such a procedure.

Discussion.

J.R.Coover  - The recommendation sounds like planning. We have a tendency
be planners. We should predict interaction but we don’t do planning.

K. K. Young - That’s right. although the prime farmland map that Oklahoma

to

developed goes a step farther than predicting interaction -- it is a kind
of planning map.

R. I. Dideriksen - We get the relationships of soil properties to other
resource data needed forplanning. We rmst  look at soils and land u8e
on these soils - where the people are. Those relationships define what
is needed for planning.

W. B. Peters - I didn’t hear potential -- I heard interaction.

K. K. Young - It could be potential or existing conditions. For example, the
prime farmland in the Oklahoma county was actual, that Is prime farmland
now cropped. Another map shows prime farmland in pasture and forest.
This map shows the potential prims farmland.

.I. A. Rourke - On the basic map, we put down the soil limitations, then we
consider what limitations we have to overcome. This goes to potential.

W. M. Johnson - Cower raised a good point, we have no business planning
land use. This is for decision-makers or regulators, however, to
make an objective definition of prime farmalnd in terms of soil
characteristics and other uses is a form of soil interpretations.
In the final analysis, what a state does is up to them. This is a
politcal decision. If we make maps that show prime farmland, prime
forestland, prim grazing land, etc., we are furnishing soil
interpretations that will help others make land use decisions.

.I. R. Coover  - Should these be part of a published soil survey?
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W. M. Johnson -Not necessarily.

R. D. Heil - I'm not Sure we have established what prime agricultural land is.
The San Louis Yalley, Colorado is rocky but S very important potatoe
seed producing area, mainly because of the climate. I would use climate
for prime farmland criteria rather than soil. Also, access or nee.rneSS
to markets is more important than soils.

R. I. Dideriksen - This land fits the concept of unique farmland. We have no
intent to show what lands should be set aside but we do define and locate
the best farmlands - those that will produce good returns safely with
minimum input. We will continue to.me.ke interpretations of land
suitable for cropland. If the state doesn't have any prime farmland
they may still want to set it aside for farm use only.

W. M. Johnson - We want to identify the best lands for crops, some may not be
prime but are highly prized because of other factors than soil. We
have spoken of these as unique. These are a separate problem.

R. I.Dideriksen  - All this recommendation is saying is that if someone identifies

0

a floodplain, a coal strata, etc., that we get statistically sound data
so that we can integrate soil data, land use data and other resources
data.

T. E. Fenton - You said that only one display system available?

K. K. Young - I should have said only one system (MIAS) is now OperStiOnal
in SCS.

T. E. Fenton - Others are using a different approach...

L. J. Bartelli - But using cell. I suggest we drop the word MIADS.

R. I. Dideriksen - Change to cellular approach

W. Wertz - Are the interpretive maps in soil Survey reports or elsewhere?

K. K. Young - The committee was not specific es to whether these interpretive
maps wctic? te placed in a published soil survey.

W. M. Johnson - For Pragmatic reaSOnS (COSt size, kind of maps to publish) at
the moment and for the forseeeble future (2 years) there is no
prospect to publish in soil surveys any significant quantity of
interpretive maps. We won't have the capability to crank out on
order for those users who need the information for decision making.
We may have to charge for this service with AMS. We will then have

the means to publish at the scale of the published map or other scales.
We won't have AMS for 2 years.
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K. K. Young  - On behalf of Committee 1, I mope the report he accepted.

Seconded

Motion carried

K. K. Young - Committee 1 moves that the committee, Modernizing Soil Survey
Publications, be continued and deal with soil potential and models
for soil survey publications. We would urge the regional conferences
to establish a committee to deal with soil potentials and models
for soil formation chapters in published soil surveys.

Seconded

Motion carried

Recorder: Wes Fuchs
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NATIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE COOPERATIVE SOIL SURVEY

January 26-31, 1975
Orlando, Florida

Comittee  #2 - Improving Soil Survey Techniques

CHARGES-,-__

A. Assess the various teChniqUeS  for using autonatic data
processing  in soil survey reports.

B. Evaluate application of remote sensing techniques for
speeding up soil surveys in areas of log-intensity use.

C. Explore ways of improving field mapping operations to
increase efficiency and accuracy.

Introduction- - - -

A preliminary report was prepared by the chainsan fron material submttted 5y
members of the corrmtttee  for Improving Soil Survey Techniquz. This prelim-
inary report was presented to the participants at the National Technical
~CJork-Planning  Conference. The recommendations that follow resulted fron
discussions, suggestions, and agreements reached by the fcur discussion
groups and the conference as a whole after considering the co.mnittee’s
report. The preliminary report is included here as part of the overall
coxwnittee  report to the conference.

Recorrmendations-_--_-

A. Uses of Autcnatic  Data Processing in Soil Surveys.

1. The Soil Conservation Service shollld  obtaLn  an optical reader
and test and evaluate a program to collect and process pedon
description data using mark-sense ferns. Field testing shwld
include work in at least one state froa each area serviced by a
technical service center. Other agencies should also be given
the opportunity to test the program.

2. The Soil Survey Operations Division should convert the soil series
use file now on cards to automatic data processing and work with
principal soil correlators,  state soil scientists, and others to
determine additional needs and uses for data related to soil
series use.

3. The Soil Survey Interpretations Division should continue to
evaluate the need and feasibility of single-sheet soil interpre-
tations for phases of soil series.

B. Application of Rex&e  Sensing Techniques in Improving and Accelerating
Soil Surveys.

1. The Deputy Administrator for Soil Survey, SCS, should  establish
a team in the SCS to develop guidelines for the application of
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2.

new remote sensing techniques that have the potential for
improving and accelerating soil surveys especially in critical
areas such as the coal fields and oil shale lands of the western
states.

The SCS team should work with regional technical work-planning
conference comnittees, other federal agencies, and state agricul-
tural experiment stations in a coordi,uted  effort to identify
those phases of remote sensing techniques that have potential for
application in soil surveys and recolxnend areas for testing.
Close coordination shoald be maintained with the Cooperative State
Research Service in identifying research needs. The Bureau of
Land Ma"ageme"t  and the Bureau of Reclamation, in addition to the
Soil Conservation Service, have indicated definite needs for
evaluating applications of renlote sensing techniques to soil
surveys.

3. The Deputy Administrator for Soil Survey, SCS, is encouraged  to
help obtain reclassification of imagery now unavailable but which
has high potential for improving and accelerating many soil surveys.
Altho~+ full declassification is probnbly not possible, partial
availability to improve interpretations appears practical and very
worthwhile.

C. Improving Field Mapping Operations.

1. Information on less commonly used and new equipmenl: or techniques
having application in soil survey activities shvlld  be collected,
sumnarized and included in the National Soils Handbook. This
information would include a description of the equipment or
technique, its uses, advantages and disadvantages, approximate
cost and benefits, and if cornnercially  available, its sollrce.

2. This comnittee, working with cormnittees  of regional technical
work-planning conferences, should identify, compile, and publi-
cize problems related to soil survey techniques. These pro5lems
will be brollght  to the attention of the Director, Soil Survey
operatioxs, research conmittees, and others who may be of assis-
tance. Status and progress reports will be made as needed.

3. This comnittee should be continued as a standing comnittee to
carry oxt  tile previous two recomnendations and other charges the
conference may assign related to improving soil survey techniques.

In addition to the specific recomnendations, a few other noteworthy ccr.mncnts
resulted ~fron conlllittee  ",x-k and conference discussions.

1. The International Society of Soil Science has working grollps  on soil
informatio:]  systems and applications of renote sensing. Establishing
connvlnication with these ,working  grollps is enco%Jraged.

a. Working group on soil information systems is under the leadership
of Dr. J. Schelling, Soil Survey Institute, Starenggebouel,
Prinscs Marijkeazg 11, Wageningen, The Netherlands.
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2.

3.

4.

5.

A.

B.

C.

b. Work grw~p for applications of remote sensing is under the
leadership of Dr. I. Tolchelnikov, Laboratory for Aerophotomethods,
Leningrad B-164, Birzevoi  proezd, 6 U.S.S.R.

The Soil Conservation Service is canpiling  a computerized index of
soil p.edon data . Other agencies with soil pedon data are encouraged
to add information abo*lt their pedon data to the index. Information
about procedures can be obtained from Dr. Klaus W. Flach, Director,
Soil Survey Investigations Divisio?,  SCS.

Assess feasibil ity of  “sing different bases for f ield mapping and
publication to obtain maximum return from each. Sane imagery has
high potential for improving and accelerating field mapping but not
well  suited for publishing.

in active and well-designed training program is essential to the
soil  survey. New soil  scientists should receive conprehensive  train-
ing in all  basic soil  survey techniques. All  soil  scientists should
utilize all the resources and tools available to produce the best
possible soil  survey.

It has been proposed that criteria be inputed  into a computer and
allowing the computer to develop soil potentials. The  feas ib i l i ty
of this program seems reasonable, however, it must be emphasized that
the computer output is only a starting guideline nod additional
judgment must be used prior to application of the rating. Soil
Survey Interpretations Division is working on the development of the
c r i t e r i a .

Preliminary Report
September 1974

coxmnittee  #2 - Improving Soil Survey Techniques

CHARGES

Assess the various techniques for using automatic data processing
in soil  survey reports.

Evaluate application of remote sensing techniques for speeding up
soil surveys in areas of low-intensity use.

Explore ways of improving field mapping operations to increase
efficiency and accuracy.

A. Automatic Data Processing

For quite some time, means have been sought to decrease the interval between

0

completion of soil mapping and the availability of the published soil survey.
Various procedures have been proposed. SOme
discussed. Early in 1974 a task force under
Vaught. Director, TSC, submitted a report to
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SCS, outlining procedures to reduce publication lag time to less than 12 months.
Manuscript preparation, text review, editing, and revision  depend to a large
extent on ADP techniques. A sumnary of the implementation procedures for
accelerating soil survey publications is presented in SCS Advisrrry  SOILS-13
(6-17-74). Althollgh conplzte  testing of all the involved ADP techniques has
not been done, all are considered sufficiently feasible to start implementation.

In addition to the essential procedures needed to achieve the objective of
publication within 12 months of conpleting  soil mapping, there are some related
ADP procedures that have potential value in the overall soil survey program.
Suggested procedures that appear to have potential value are:

1.

2.

'3.

4.

The use of mark coding forms for inputing  soil descriptions into
computer storage seams feasible. Montana State University has
developed a set of forms that are being evaluated. John Thmpson  of
the Soil Data Storage and Retrieval Unit, Hyattsville, has also
developed a trial set that is ready for reproduction and testing.
Suggested benefits include:

a. Facilitating the Input of all soil descriptions into conputer
storage for subsequent retrieval. Important uses include develop-
ment and revision of descriptive legends, soil series descriptions,
and descriptions of sites sampled for soil characterization and
engineering test data.

b. Facilitating preparation of descriptiae  legends and soil survey
manuscripts.

c. Obtaining more complete descriptions with more uniform formats.

A soil series use file or a mapping unit record file has been proposed.
Information  contained on the SCS form SOILS-~  is used to recall
legend material and develop soil interpretation tables for individual
soil survey areas. Data on the form collld also be used to file
information abwt soil series and mapping unit "se, acreage, major
land resource area, and other related data for future sorting and
Usa. This coulml be done hy selected soil survey areas, psrts  of
states and eventually entire states and nationally.

Sane uses for single-sheet soil interpretations for phases of soil
series have been proposed. The information  colrld be sorted fro4 SCS
form SOILS-5 by using data from SCS form SOILS-6. Information by
phases of soil series cwld be obtained for identifying soils with
the same or similar "se limitatioas  or potentials. If the single-
sheet interpretation format collld be tied to a soil mapping unit
record, then possibly, location of soils with similar interpretations
could also be obtained.

It is proposed to establish a National Soil Survey Investigations
Index of soils for which laboratory characterization data are
available. Uses for the Index and prow&was for assambling the
material are given in SCS Advisory SOILS-16 and attachment (7-24-74).
The committee  supports implementation of this Index and encourages
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a states to update classification of older data, data that originated
in state laboratories, and conplete Lnpxt  forms so that this data
can be included in the Index.

The conrmittee  recognizes that there are many more potential applications of
ADP techniques in addition to those summarized in this report. It is also
recognized that relating soil survey data to other resoxrce  data is also
desirable to obtain optimum use of soil maps in various land 'xse planning
programs. An orderly evaluation of the many possibilities ts essential for
setting priorities for application. Recognizing this need, the Deputy AdmLn-
istrator for Soil Survey, SCS, recently established a comnittee  conposed  of
division directors and charged them with the overall responsibility to coor-
dinate ADP applications in all phases of the soil suroey  program This NCSS
technical co;nmlttee for "Improving Soil Survey TechnLques"  wLl1  cooperate with
them to the maxLmJm  extent possible.

B. - - -  _-_Remote  Sensu Techniques

Althwgh the term "remote sensing techniques"  is extremely broad, the committee
activities centered around the use of various kinds of imagery for soil mapping
and related landscape evaluations. Many kinds of imagery are possible and
available for application  to soil surveys. Generally, these can be separated
as photographic and non-photographic. Photographic imagery includes pan-
chwnatic, infrared, color infrared, and variws color negatives and positive
films. Non-photographic imagery is compiled frox data throughout the electro-
magnetic spectrum by various methods. lhe later systems are more complex than
can be briefly described here. Tne ERTS satellite imagery is an example of
non-photographic imagery. Photographic and non-photographic imagery may be
multispectral and interpretive value may be increased through the use of
various optical and mechanical devices.

Considerable investigations and evaluations have been done in the general
field of soil science using imagery obtained by remOte sensing techniques.
Only a very small portion has been directed toward soil mapping and probably
a much smaller part actually has been done using operational soil mappt:xg
procedures. As a result, good evaluations applicable to the soil surveys now
being done in the National Cooperative Soil Survey program are not plentiful.
Many of the evaluatLons  do not include good cost-benefit comparisons  between
various  techniques.

Two excellent summary reviews and conparisona  of techniques were published in
SOILS & FERTILIZERS, Vol. 36, No. 7, July 1973 and No. 8, August 1973 by D. M.
Carroll. The title of the article is "Remote Sensing Techniques and Tneir
Application to Soil Science." No. 7 (Part 1) covers photographic sensors and
No. 8 (Part 2) covers non-photographic sensors. This is an excellent survey
of published reports abollt the application of remote sensing techniques to
the field of soil science.

D. M. Carroll concludes that panchronatic  photography is generally the most
useful in soil mapping. Some studies show that var1oxs  color photography has
advantages for so.ae specific uses and disadvantages for others. Few had any
significantly greater overall qualities than panchromatic. All involved

0

greater initial costs and considerably greater control Ln exposure and
processing. A few studies indtcated  use of color photography facilitiated
interpretation accuracy and speed, usually for a few selected qualities,
compared to psnchronatic. ,183



The non-photographic sensor techniques probably offer greater potential but
have been less thoroughly evaluated. Many of the techniques using the electro-
magnetic spectrum are still in the early stages of development. Much refine-
ment is needed to approach practical consideration for use in detailed soil
mapping operations.

‘Ihe Laboratory for Applications for Remote Sensing, Purdue University, West
Lafayette, Indiana, has done work with ERTS multispectral  imagery in relation
to soil maps. Results of these studies are reported in varies LARS Information
Notes. A representative one is “Mapping Soil Associations Using ERTS MSS Data,”
LARS Information Note 101773, 1973, by J. E. Cipra.

The SCS has recently accelerated contracting aerial photo&raphy  specifically
to obtain optinum quality panchronatic photos for soil mapping and publication.

.This will greatly reduce the dependency on aerial  photos originally taken for
other purposes and that have often lacked desirable qualities for soil mapping.
Additionally, orthophoto maps significantly facilitate the publication of soil
surveys by providing a planimetrically accurate base. Stereoscopic interpre-
tation is not possible with orthophoto maps, and additional photos are necessary
to obtain stereo analysis capability. These are being used to a greater
degree in the soil survey program.

The comittee  has not been able to co.npile data that would substantiate clear-
cut advantages of color p\otogrsphy or non-photography imagery sufficient to
substitute for goxl panchronatic photography in the soil survey program.
There are definite advantages in some  phases of non-panchromatic remote sensing
techniques that have very good potential as a supplement for specific purposes.
These offer opportunities for improving accuracy and accelerating soil surveys.

Sax testing and evaluations of various techniques as applicable to field soil
survey operations has been and is being done by SCS and various cooperators.
TO date not much has been well documented and published. ‘ihere is a need to
evaluate and test pronising  new remote sensing techniques geared to field soil
survey operations. Sane material for this testing is available at modest or
no cost.

Reconmendations---___- _-

1. The National Cooperative Soil Survey should continue to assess
possible application of non-panchranatic  and non-photographic imagery
in all phases of the soil survey program. This wo:~1,3.  include field
Soil mapping, soil interpretations, and compilation of special
purpose maps where soil imfonnation  collected by current procedures
is supplemented using other renwte  sensing techniques.

2. Means should be implemented within the NCSS to coordinate testing
of new remote sensing techniques specifically for soil surveys. ibis
should include evaluating potenttal  areas, planning operations,
evaluating results, and documenting conclusions. Testillg will be
done, as it is now, when opportunities atLse. Fragmentation,
inconplete  testing, and duplication can be greatly reduced by
coordination.
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3. An inventory of recent and current testing being done jointly with
operational soil mapping should  be coapleted  and .made available. The
inventory shollld be periodically brought  up to date.

C. Field Mapping merations_

Significant advancements have been made in processing s.oil  survey data for
developing interpretations, map compilation,  and manuscript preparation and
publicatioa. The colmnittee feels that continued attention should also be
directed toward advancing soil survey field procedures and operations. As the
connnittee  is cosposed  of a relatively broad cross section in the soil survey
program so are the suggestions identified, It is well recognized that all are
not universally adaptable but the concensus  is that most are not sufficiently
utilized where they are applicable. Where they have potential value their
application should be enco,Jraged.

1. Utilize well-planned investigative activities before and during soil
survey mapping to nore filly understand relationships  of soils to
other related resources and features, such as geomorphology,  geology,
water, and vegetation. This should include evaluations and documen-
tation of the responses of soils to various  uses. Greater use of the
soil survey laboratory and field investigation staffs along with
other related professionals should be encouraged.

2. Increased use should be made of po;uer or specialized cquipnent  to
speed mapping and improve quality and quantity of observations.
Various kinds of power and specialized equipment are of proven value
in support of field soil survey opcratiox. Parties in some survey
areas w!wre the use of this equipment is applicable are not taking
advantage of the potential benefits. Where evaluations indicate a
potential benefit, its purchase or rental should be encouraged.
Statewide and areswide  sharing of large equipment can also be done
where local needs are not sufficient and rental is not feasible.
Suggested equipment that has proven valuable include:

8. Backhoes facilitate observations and the collection of soil
descriptions and samples. Backhoes of various sizes and degrees
of mobility are available. These have proven esp.xially  helpful
where hand digging is difficult and time-consuming.

b. Power probes and power augers have benefits similar to backboes.
They have greater mobility and can make more rapid but so?nw!rat
more restricted observations at each site. Althoxgh  power probes and
augers cannot be universally used in many locations as a primary
soil mapp1ng tool, there are many areas where their use as a
supplemental too1 will facilitate soil survey. In open country,
this equipment is well suited for transecting to determine
composition of mapping units.

0

c. Portable power shovels driven by an electric generator have
proven useful to Forest Service soil scientists in the southwest.
They are most useful in areas inaccessible by other pager equip-
ment but have also proven worthwhile in more routine work.
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Where hand digging for soil investigations is extremely difficult,
power shovels have reduced digging time by one-third or more.
The generator is carried in the bed of a pickup truck and
connected to the power shovel by a long cord. cost is $1,200 to
$1,400 depending on accessories. The package is put together with
readily available standard components.

d. Trail bikes and other highly mobile off-the-road vehicles have
been successfully used in rough  areas inaccessible by more standard
autos and trucks. ?iany of these are easily towed or carried to
the area of use.

e. Portable tape recorders for note keeping for mapping unit descrip-
tions, soil landscape relationships, soil descriptions, and soil
use response information. Size, quality, versatility, and reli-
ability have improved and increased their usefulness.

3. In addition to equipment, the employment of science aids for assisting
with the rolltine soil survey activities have proven to be wall worth-
while. Sane have becone capable of completing  soil mapping in non-
complex areas.

There is a greater inmediate need for soil survey infomation than
can be completed. Continued efforts are encvzaged to find ways to
improve both quantity atld quality of soil surveys to satisfy user
needs.

V. G. Link, Chairman
G. A. Nielsen
.I. E. Witty
J. A. DeMent
B. Birdwell
L. D. Giese
R. L. Guthrie
C. A. McGrew

L. P. Wilding
J. B. Fehrenbacher
J. A. Fewerda
R. C. Carter
F. M. Scilley
J. W. Hawley
0. D. Bockes
T. E. Fenton
L. J. Bartelli, Advisor
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Conmd.ttee
for

Waste Disposal on Land

At the National Conference, it was suggested that the emphasis of Connnittse  NO. 3,
*Waste llisnosal  on Land". be redirected toward the disposition rather than the disposal
of wastes.- The suggestion was made during the presentation of the committee report
to the conference. This report is attached as Appendix 1.

Dr. Lindo J. Rartelli  raised a question concerning the assumptions on which the
Vnterim GuideKis based. The following is a summary of the discussion which ensued.

Bsrtelli - We should consider using soil as a treatment medium rather than a disposal
medium Consider the soil's effectiveness in taking cars of the biological and other
problems. Consider use of unsaturated flow (Bourna's work). Incorporate new criteria
for testing.

Flach - Suggest this be included as a recommendation.

Wertz - Think that there is a need for consideration of both treatment and disposal.

4iL
ssman - The use of soils for such purposes involves matter of public health.

ve opsmnt of criteria and any testing should include ARS representation.

Rourke - Who should have the responsibility for the development of this new guide?

Bartelli - Regional work groups should develop proposals and furnish these to the
National Committee. Sanitarians should have an input in these proposals.

Flach - ARS has some expertise but responsibilities in matters of health lie with the
state.

Rourke - The recommendations of Committee No. 3 will bs changed to reflect the various
s made during this discussion. Regional coaunittees will be required to develop
proposed guidelines in terms of using soils as a treatment medium for biodegradable
liquid-wastes and soilds and send these to the National Committee. They will also be
requested to include in their membership representatives from those agencies who have
expertise in and are concerned with the subject matter.

Flach - Raised a question on furnishing guidelines to the Regional Committees.

Rartelli - Outline the objectives to the committees and let them develop the guide-
lines

Recommendations

Soils be considered as treatment medium for the disposition of biodegradable wastes
her than simply as a disposal medium.



2. Guidelines be developed, through recommendations from Regional committees, for
rating limitations of soils for u8e as a treatment medium for the disposition of wastee.

3. The recommendations from the Regional comnittees should be sent to the National
Committee for use in the development of an Vnterim Glide" for testing.

b. The guidelines be specific in terms of the soil properties selected as significant
to the use of soils for waste disposition and the Imitations ratings assigned to
these properties.

5. Flexibility in the application of the guidelines be permitted at the state level
where the interpretations are presented in terms of soil Btitability of soil potential.

6. The National Committee be continued in order to receive proposals from the Regional
committes, develop an "Interim Guide," and present it for discussion at the 1977
National Work Planning Conference.



0 APPENDIX 1

Mr. Cnairmanr

The report of Committee No. 3, 'Waste Disposal on Land," of the
1975 Soil Survey Conference was reviewed by the Chairman of the conmnttee
with each of the four discussion groups. He indicated the two charges
given to the canmittee by the Steering Committee of the National Conference.

1. Review the "Guide for Rating Limitations of Soils for Disposal
of Waste" for adequacy and suggest improvements.

2. Establish the need for additional rating criteria for specific
kinds of wastes and develop guidelines.

Three of the regional soil survey work planning conferences had
conrmittees  (See Appendix 2 for a summarization of the recommendations from
these committees.) with titles similar to Committee No. 3. Based on a
recommendation from the Northeast committee that "The Head, Soil Correlation
Staff of the Northeast Technical Service Center determine to what extent
liberties can be taken at the state level with regional and national ratings",
the Chairman of Committee No. 3 requested the members of the committee to
consider two additional questions.

1. Should the guidelines be general or specific?

2. If specific, as presently written, what flexibility should be
permitted in the application of those situations where the guide-
lines must be tempered by state laws?

Although a "Guide for Rating Limitations of Soils for Disposal of Waste"
has been developed, not all soil scientists agree on the use of soils for
disposal of many kinds of wastes. They point out there is a lack of under-'
standing of the consequences of waste disposal, especially the biological re-
cycling of some trace metals in wastes. All four discussion groups considered
the question, "Should the National Cooperative Soil Survey try to establish
guidelines for the use of soils for waste disposal." It was pointed out that
we - the National Cooperative Soil Survey - are being requested by units of
state and local governments and by planning agencies to provide information
on the use of soils for waste disposal. If we - soil scientists - do not
provide the answers, others who are far less qualified will. Recognizing
that we did not have all the data, at this time, that we would like to have
and should have, the discussion groups were in agreement that the National
Cooperative Soil Survey should develop guidelines for the rating of soils
for waste disposal. These guidelines will be changed as the result of testing
demands and as new data becanes available. They should be guidelines in the
strict sense of the word. They should be predictions of soil behavior and

0

should be presented in terms of degrees of limitations. It is important to
remember that we are rating only the soil component of the complete system.
We must recognize that a complete systems approach for waste management is
essential and this requires integrated efforts from other disciplines.
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charge  1. Review the "Guide for Rating Limitations of Soils for Disposal
of Waste" for adequacy and sunRest improvements.

Although the committee members were of the opinion that the Guide is
a sound piece of work and that it incorporates much of what is known about
soils ~8s a waste disposal system, the Guide should be tested further.

Recommendation

1. The interim "Guide for Rating Limitations of Soils for Disposal of
Wastesn dated April 27, 1973 be tested nationally. Each of the four
principal soil correlators, in cooperation with state soil scientists
and representatives of the cooperating agencies will assess the adequacy
of the soil properties selected as guide criteria by rating selected
soils in their respective areas of responsibility. The kind of waste
disposal for which the soil is being rated will be indicated. The
soils selected for rating till be representative of the contrasting
soils occurring in the state. The ratings should be sent to the
Director, Soil Survey Interpretations Division, SCS, by July 1, 1975.

2. The soils rated under Recommendation 5 will also be rated using state
and local criteria, if such eldsts. The kind of waste disposal for which
the soil is being rated wiIT be indicated.

These rd.tings should also be sent to the Director, Soil Survey
Interpretations Division, SCS, by July 1, 1975.

Nitrogen is probably the single most important element considered in
the Guide. The assumption that one-third of the applied nitrogen
will be lost by volatilization, fixation, or denitrification is critical
and as good an estimate as can be made now. The recommendation that the
a~ual nitrogen additions be one and one-half times the nitrogen used by
the crop deserves more discussion than it has been given.

Recommendation

Page 9. tine 12 . ..& times the amount removed by crops can be tolerated.
IIf manure is the only kind of nitrogen added a constant

amount should not be added each year. Instead application rates should decrease
with time in order to take into account the gradual increase in mineralization
as the residual organic nitrogen,in  the soil increases (lb). For example,
in order to maintain a mineralization rate of 130 pounds of nitrogen/year using
manure of l.S%nitrogen,  429 pounds of nitrogen would need to be added the
first year, 309 pounds the second year, 275 pounds the third year, and
decreasing amounts down to 170 pounds the twentieth year". Reference is Pratt,
R. F., F. E. Ewoadbent,  and J. P. Martin. 1973, ltUsing organic wastes as nitro-
gen fertilizers, "California Agriculture, Vol. 27, No. 6, pages 11-12.

One of the problems in manure from feedlots in the West is sodium and not
nitrogen. The permissable application rates will also include a consideration
of sodium.
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The assumptions used in developing Tables 1 and 2 are not stated. What
guided the rationale for the breaks between slight, moderate and severe for
each of the parameters listed in the Tables?

Recommendation

The asswnptions used in developing Table 1 and Table '2, i.e., the rationale
for the breaks between slight, moderate, and severe for each of the parameters
listed in the tables, be clearly stated.

Tables 1 and 2 may have to be treated differently for different kinds of
wastes depending upon their composition. For example, separate tables may have
to be developed for highly nitrogenuous wastes. It is becoming clearer that
poorly drained soils may be superior to well drained soils for reducing nitro-
gen contents by derdtrification. There may be some reluctance to suggest
spreading wastes in wetlands areas but the fact that denitrification may
become the most important pathway to reduce nitrogen contents of wastes and
it works best in poorly aerated soils cannot be altered. Perhaps the
interpretations may suggest the kinds of upland soils that could be arti-
ficially converted to a denitrifying  environment by addition of excess water
and alteration of the C/N ratio. Perhaps this suggests that separate tables
should be prepared for more specific kinds of wastes rather than the two broad
types developed for liquid and solid wastes.

Recommendati.ons

1. A list of the different kinds of waste to be considered in the guide
be compiled.

2. Definitions of totic, non-totic, biodegradable and non-biodegradable
wastes be developed with other agencies, such as ARS, USGS, JLxperiment
Stations, EPA, HEW, etc., for inclusion in the guide.

3. After wastes have been defined and list compiled, re-examine Tables 1
and 2 to determine the need for the development of guidelines for
specific kinds of wastes.

Other Recommendations concerning Tables 1 and 2.

1. Change the title of the first column of both Table 1 and Table 2 from
"Item Affecting Use" to Wail Property Affecting Use".

2. %s a water table that limits plant root growth" be added to Footnote
6 on Table 1 and to Footnote 5 on Table 2.
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For Table l,the parameter on flooding should reflect severe 0
limitation for any flooding irrespective of growing season or non-
growing. Although flood plains are normally thought to be landforms
of deposition, soil that has adsorbed nutrients may be subject to some
erosion and resolution during prolonged flooding. Nutrients move to
adjacent water bodies in solution or adsorbed on soil particles and
contribute to eutrophication.

Recommendation

The parameter on flooding should have a severe limitation for any flooding
irrespective of growing season or non-growing season.

Application rates where the minimum water is used for maximum production is
a common irrigation principle; any water application beyond this point
is a high application rate. In most disposal systems, the object is to
reclaim the maximum water, with or without workable production, using the
same principles of soil and crop filtration, biological activity and uptake
or immobilization of minerals.

Recommendation

The reference to low application rate be deleted from Table 1 and from
the explanatory text.

For Table 2, some members of the committee felt that the parameter
on flooding should distinguish between manure that was plowed under within a 0
reasonable time after application or allowed to remain on the surface. This
interpretation would bring an element of management into the interpretation.

Recommendation

The parameter on flooding be changed a8 follows:

Slight - None.

Moderate - Soils flooded - manure plowed under.

Severe - Soils flooded - manure not plowed under.

Other Recommendations

1. Page 2. Add cToz&c materialsn  and "Pathosens" to the list of
wtuents and properties of waste discussed."

2* i3%s Slope classes and classes of stoniness
to the list of soil properties considered

These three properties affect the ease of using
wastes on the land.

and rockiness be
in rating the soils.
machinery to get the

3. Page 11. Line 3 from the bottom

Add after c...originalwaste, 1' "The trace element content of the
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soils should be examined after a few decades of use of the site for
waste disposal. If there is evidence that trace elements accumulate,
the site will need to be abandoned before the trace element content
reaches toxic levels. This possiblity  should be considered in the
initial plans for the operation." "Sludge may...

4. Page 11. Line 2 from the bottom. After J'closely spaced ditches"
Ihe following be added "as may be composted and then spread on the land."

5. Page 2h. Table 5, Footnote 1

After line 1, add, I' if manure is the only source of nitrogen added,
constant annual application rates are not recommended. See discussion
on page 9.1' Cower limits...

Charge 2. Establish the need for additional criteria for specific kinds of
wastes and develop guidelines.

Not all of the committee members responded to this charge. One member
commented as follows: 'We will continually have to develop new interpretations
and revise old interpretations for use of soils for waste disposal as experience,
technology and research data indicate. The composition of industrial wastes
20 years from now may be different from those we now have. At present, at the
national level, develop guidelines for the major kinds of wastes. At lower
governmental levels we should be able to develop guidelines for disposal of
wastes unique to an area or region."

Several committee members concurred with the recommendation by the
Southern committee that a guide be developed for the disposal of wastes
through overland runoff systems.

Recommendation

A separate table be developed for reclaiming waste water by overland runoff
or orverland flow.

Charge 3. Should the guidelines be general or specific?

All of the committee members responded to this charge, and most
did so to some length. If the chairman has interpreted their comments
correctly, the committee is about equally divided in its opinion as to whether
the guidelines should be general or specific. The chairman has taken the
liberty of using the comments, verbatim, from seven of the members to
summarize the two opposing opinions.
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Ihe Guideline Should Be General

t!It is necessary to consider the criteria, developed nationally to guide
the preparation of soil interpretations, as guidelines, not rigid rules; in
my opinion this is our only raasonable  choice. There are too many variables
that impact on ratings within portions of states or groups of states that
cannot be properly dealt with in standards  written for rigid national application.

(1 We might attempt to identify a set of those soil properties that are of
such broad influence on waste disposal that they could be used nationally,
and a separate set of factors for which narrower use is indicated. Frankly,
we are not sure that such an effort would be helpful, namely because all of
our single factor rating guides tend to breakdown because of the interactions
of influential soil properties. For example, a somewhat poorly drained soil
with rapid permeability might have severe limitation in a frigid area of high
rainfall and a slightlimitationin a thennic area of moderate or low rainfall.
This may be a poor example, but it illustrates the problem.

'The rating guides provide a basis for assuring consistent rating of soils
within given counties or portions of states. Increasing the size of the area
tends to decrease the extent to which rigid application is possible. We cer-
tainly want to rate a given kind of the soil the same throughout its area of
occurrence, and to rate similar soils the same throughout the country. However,
depending on the set of asswnptions about what it is that makes soils 'similar',
we may find that not all properties influencing a given use are among those
serving as a basis of,similsrity,  nor, on the other hand, are they necessarily
among those chosen as rating criteria.

"If we had extensive data for all soils regarding their performance when all the
various kinds of wastes were applied in varying amounts, then obviously we
wouldn't need rating guides, except perhaps to test the need to subdivide
series for which the range in performance was too wide. Ihe rating guides
are needed because we don't have the data. But we are likely to find that
our current guides result in ratings that are not compatible with local ob-
servations of performance -- once we get the vital information. Such data
nay clearly justify departure from national guidelines, and quite naturally
in their eventual revision. Thus, establishing rigid national rating criteria
is not a logical approach."

The Guides Should be Specific

'We believe that the national guide should be specific, regarding the 'Soil
Properties Affecting Use.' These soil features should be based on research
and experience, and it is difficult for us to see that any local variance
should be needed or necessary if adequate data supports those soil featzes
that are listed and their influence on use. (Someone may think of a good
reason for variance, however, it escapes me at the moment.)"

"1 believe we need a national guide. I also believe we need a potential
type guide where the weighting of soil characteristics affecting the problem
can be done locally to rate the soils for a county or multicounty area.
Nrst let us realize that the guides we make are imperfect because we do not
use all soil characteristics and their effect on each other. We use only
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certain %ignificant"  characteristics and weight tithin characteristics,~
but not between characteristics. An example is Table I in SC? Advisory
Soils ~-11, where there are three breakdowns of permeability  for slight, moderate,
and severe, but no weighting between permeability, runoff, flooding, etc.

'We do need a policy on how to use the guide. I believe we need to follow
the guide to be able to get any uniformity and to achieve coordination.
Otherwise, certain states would manipulate the guide to show the best soils
in their areas slight, even though they should rate moderate on the national
scale. We have had enough experience with this situation to see no other
alternative. But the guide should not be used to place a soil in the wrong
rating. lf the soil should be slight, but the guide keys it out to be
moderate, the guide should be altered to make the soil come out in the right
place. But it must be altered at the national level so that everyone will have
the information, and not altered 50 different ways where the guide is no
longer a national guide.

"The problem here is that new
-%

des are often developed by testing. The
wildlife guide did not work very we 1 in some areas. If it had been followed
to the letter, some soils would have been placed in the wrong rating. We did

0

allow some variation in this guide until it was developed further. I do
believethe gdde should be specific; otherwise, it would effect little
uniformity and there would be little incentive for revision.JV

"Yes, specific in the sense that they are technically correct and based on
latest research data and techniques. The guidelines should be in terms of
soil limitations and be a 'de for rating soils for suitability for waste
disposal, i.e., 8"--frigid soi 8 may have a moderate Imitation for disposal of
wastes, but may be considered a suitable soil in the region of their occurrence,
especially so if managed to overcome limitations."

Recommendation

The guidelines be specific in terms of the soil properties selected as signifi-
cant to the use of soils for waste disposal and the limitation ratings assigned
to these properties.

Charge  Lt. If specific, as presently written what flexibility should be per-
mitted in the application of the criteria in those situations where the
guidelines must be tempered by state laws?

Some of the committee members felt that fldbility in the guidelines
may be needed or may be appropriate. This would be achieved as follows:

aFlexibility in the guidelines may be needed at the state level in the

0

"degree of Soil Idmitations," as pointed out by the NE Connsittee. I believe this
flexibility could be approved by the Head, Soil Correlation Staff after reviewing
adequate supporting evidence from the state."

"Some fleldbillty  is appropriate, but no state should alter the guidetines
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unless they have field and/or laboratory data to support the changes they
make. Any state making such local changes needs to keep the TSC and
Washington offices informed of the changes and the reasons."

One committee member commented as follows:

"No real problem if we use the 'new' soil suitability concept. Soil
limitations are based on soil properties. State laws may permit use
of soils with severe limitations if certain design and construction
criteria are met."

Recommendation

Flexibility in the application of the guidelines be permitted at the state
level when the interpretations are presented in terms of soil suitability
or soil potential.

It is also reccxnmended that the conmdttee be continued.
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APPENDIX 2

Northeast Soil Survey  Work Planninn Conference
Committee 2 - Use of Soils for Waste Disposal

Charge 1. Development of regional guidelines for using and interpreting
the u.se of soil8 for disposal  of waatee and review of interim
national “Guide for Rating the Limitations of Soils for the
Disposal of Waste.”

Development of guidelines

In developing guidelines for the use of soils for waste disposal, we
assume that the soil ia one way to dispose of various kinds of wastea. But
it is well to remember that not all soil scientists agree on the “a? of
soils for disposal of many kinds of waste8  for there is a lack of understanding
of the consequences of waste disposal, especially the biological recycling
of some trace metals in wastes. Long term obeervations  in this country are
ecant. With the exception of farm manures, our experience is relatively short.
Researchers througout the country have shown that certain kinds of solid and
liquid wastes can be degraded and stabilized without apparent harm to the
environment. But what about the long pull? How long can wastes be applied
to a site before the capacity of the soil to fix or immobilize various
constituents in wastes  is exceeded? Our lack of long-term knowledge in Borne
areas may cauee come miedirection in waate management for no one can fully
predict all interactions between the waste and the aoil to which it ia applied.
At best, soil scientists should proceed with caution in their advocacy.
Further, areaa of soils that meet the requirements 88 waste disposal  sites
have many properties in comma”  with our agriculturally productive soils and
they do not constitute a” unlimited national resource.

The first question for discussion wae whether guidelines should be
prepared at the national or regional level or should they be developed at
the state level guided by local factore  and tempered by state  law. In several
cases, soil limitation ratings for septic tank drainfields  were not compatible
with etate regulations. Variancea from national interpretations as eet forth
In the national “Guide for Interpreting Engineering Uses of Soils” were cited
for Connecticut and Pennsylvania. I” Pennsylvania, for example, soil8 with
percolation rates less than 6 min/in are rated eevere because of poor renovation
of effluent. In the national guide rate8 faster than 45 min/in are rated
slight but footnoted to indicate possible pollution hazard. In Connecticut,
rates 30-60 “in/in are deemed moderate because a professional engineer is
required to design the system and it is proposed that he supervise and certify
it8 installation. After much discussion the committee recommended the following:

RECOMMENDATION: The Head, Soil Correlation Staff of the Northeast
Technical Service Center should determine to what extent liberties  can be
taken at the state level with regional and national criteria ratings. bCa1
variances would have to be supported by local information ehowing that national
or regional guidelines are not applicable.
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I” view of the possible conflicts between national guidelines already
developed for use in *“me aspects of waste disposal and guidelines that
will be developed for the Northeast Region, the committee felt it premature
to develop the guidelines for this conference.

The committee agreed to consider guidelines for the following kinds
of wastes:

1. Animal wastes.

2 . Effluent from sewage treatment plants.

3 . Effluent from septic tanks.

4. Sewage sludge.

5. Solid wastes in sanitary landfil ls including interpretations for
8011  host , so i l  cover , and  leachate  collected for soil  treatment.

The committee felt that although most industrial wastes are problems
unto themselves, they cannot be ignored if soil can be used to stabilize
them. Industrial wastes may reach the soil by two pathways: 1. those
discharged to sewage treatment plants and accidently or intentionally
contributing to the chemical behavior of sewage treatment plant effluent,
and 2. those treated by other means to change their form before disposal.

Review of “Guide for Rating Limitations of Soils for Disposal of Waste”

1n response to the request to review and offer recommendations for
improvement of these national guidelines, the following are suggested.

1. I” Tables 1 and 2, relax the restrictions in Footnote 1 assigning
“no better than moderate ” limitations for regional interpretative groupings
to mesic soils. Regional interpretations should be based on the best available
soils for waste disposal. It cannot be denied degradation rates in mesic
soils do not compare with rates in thermic soils but in the absence of thermic
soils regionally, mesic soils are the best we have and should receive slight
l imitat ions . Wastes will not be exported to thermic regions to take advantage
of faster degradation rates. For mesic soils, adjustments can be made in
rates of  application.

2 . Tables 1 and 2 may have to be treated differently for different kinds
of waste@  depending upon the composition of the waste. For example, eeparate
tables may have to be developed for highly nitrogenous wastes. It is becoming
clearer that poorly drained soils may be superior to well drained soils for
reducing nitrogen contents by denitrification. There may be some reluctance,
however, to suggest spreading wastes in wetlands srea8. Perhaps the interpretations
may suggest the kinds of upland soils that could be artificially converted to
a denitrifying  environment by addition of excess water and alteration of the
C/N ratio. Separate tables may be prepared for more specific kinds of wastes
rather than the two broad types developed for liquid and solid wastes. 0
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3. for Table 1, the parameter on flooding should reflect severs
limitation for any flooding irrespective of growing season  or non-growing.
Although flood plains are normally thought to be landforms  of deposition,
soil that has adsorbed nutrients may be subject to some erosion and resolution
during prolonged flooding. Nutrients move to adjacent water bodies in solution
or adsorbed on soil particles and contribute to eutrophication.

nor Table 2, some  members of the committee felt that the parameter on
flooding could distinguish between manure that was plowed under within a
reasonable time after application or allowed to remain on the surface. This
interpretation would bring a” element of management into the interpretation
and result in the following:

Slight - None

Moderate - Soils flooded - manure plowed under

Severe - Soils flooded - manure not plowed under

4. The committee felt that the assumptions used In developing Tables 1
and 2 should be clearly stated. What guided the rationale for the breaks
between slight, moderate, and severs for each of the parameters listed in
the tables?

5. In the narrative under “Management Guide” there we mm d isagreement
voiced that the quantities of waste that provided one and one-half times
that which would be used by a crop were not enough under certain circumstances.
This is based on the assumption that one-third nitrogen will be lost by
volatilizatio”. Studies in Connecticut have show” that liquid animal waste
slurries spread thinly over the ground will  lose up to one-half of its
nitrogen by volatilization. Thus if a crop requires 150 lb/acre nitrogen
it will require twice that be added to offset volatilization losses unless it
is plowed under immediately. To fully compensate for volatilization losses,
crop utilization, and very slow release of part of the nitrogen tied up in
the manure, then a factor of two and one-half could be used for application
rates of liquid animal wastes.

6. In the narrative “Biological Impact of Some Elements” the statements
on the toxicity of chromium need clarification especially the availability of
valence forms of chromium. Although chromium toxicities can be produced in
the laboratory, evidence that it has caused toxicity in the field is not
conclusive.

Charge 2. Enlist help of geologists, hydrologists, sanitary engineers, and
others in developing these guidelines.

Development of complete systems  approach to waste management

1n discussing Charge 2 that sought to enlist the assistance of geologists,
hydrologists, and sanitary engineers in developing guidelines, the committee
felt that it should concentrate its efforts on guidelines for soils only. It
recognized, however, that a complete systems approach for waste management
is essential and this requires integrated efforts from other disciplines.
Guidelines that interpret soils for waste disposal must take into consideration
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three bodies of  knowledge:  1. the physical,  chemical,  and biological
properties of  the waate;  2. the physical, chemical,  and biological properties
of the soil to which the waste will be applied; and 3. the interactions
between waste and soil to understand the stabilization of the waste and the
mechanisms of attenuation of potential pollutants as they nwve  from the
disposa l  s i te . Each potential pollutant must be assessed differently for their
rates of  attenuation and stabilization are vastly different. we must fully
understand such mechanisms of attenuation as dilution by rainfall, dispersion
in ground water (diffusion, density gradients), cation exchange, f ixation
(prec ip i tat ion ,  che lat ion) ,  vo lat i l i zat ion ,  b io log ica l  ut i l i zat ion  and
transformation and mechanical filtration. A complete systems analysis would
include consideration of the following parameters and perhaps others:

Landscape: slope, depth to bedrock, aspect, land cover.

Climate: rainfall ,  evapotranspiration.

Hydrology: depth and duration of water tables, saturated thickness of
aquifer, transmisability under saturated flow, ground water
qual i ty .

Soil:

Physical - permeability,  texture, textural  d iscont inui t ies ,
temperature

Chemical - pH, CEC, base saturation, free iron and aluminum
content, organic matter

Biological - enzymatic activity of  resident soil  organisms,
aerobic or anaerobic system.

Guidelines prepared for soil interpretations should include a statement
that other factors require investigation. Some of these parameters deal with
the environment, others do not. These fall into the realm of economics and
p o l i t i c s .

If guidelines take on a quantitative aspect and recommendations are made
on application rates of waste we can consider three different rates. 1. a sa fe
sustained util ization rate using the waste as a soil ammendment  in crop
production . This rate should not injure the crop or render it useless as a
feed ;  2 . B safe maximum disposal rate applied annually that will not degrade
the environment; 3. a safe disposal rate applied one time only.

Charge 3. Develop a list of references for each of several kinds of wastes.

Development of reference lists

Development of reference lists is a herculean task. Good use should be
made of existing reference l ists and abstracting services. For current research a
the CRIS  program can identify and compile if fed the proper key words. An
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abbreviated list know” to committee members who responded’is  found in the
Appendix to this report.

Charge 4 . Suggest research needed.

Research needs

1. Long-term studies are needed that will assist in determining the
longevity of waste management and disposal systems.

2 . Studies of interactions between waste and soil. We not only need
to know what effect the soil has on the waste but what effect  the waste has
on the soil . The latter may be helpful in anticipating the longevity of waste
disposa l  in  so i l .

3 . Heavy metals in effluvent and sludges merit considerable attention for
they may present health hazards if used in crop production systems. It i s
important to better understand the capacity and mechanisms of storage,
resolubility due to changes in pH or redox potential ,  and release during
decomposition of organic matter.

The committee recommended that it be continued as a working committee to
prepare waste disposal guidelines.

Southern Regional Soil Survey Work Planning Conference - Committee 1 - Wastewater

Reclamation and Disposal by Land Spreading

Charge 1. What  changes or additions would improve the “Interim Guide for Rating
Limitations of Soils for Disposal of Waste.”

Suggested changes or additions to interim guide:

1. Waste should be defined in the first paragraph to avoid confusion with the
kind of waste put into a sanitary landfil l . lhis can be done by wording to
exclude junk, garbage and trash.

2. Low application rates and high application rates were a point of much
discuss ion . Application rate8 where the minimum water is used for the maximum
production is a common irrigation principle. Many committee members felt that
any water application beyond this point was a high rate system. In most disposal,
the object is to reclaim the maximum water, with or without marketable production,
using the same principles of  soil  and crop fi ltration, biological activity and
uptake or immobilization of minerals. All recognized, however, this should not
be confused with hydraulic loading or rapid infiltration systems where the soil
is used only a8 a” entrance medium for disposal by underground recharge.

3 . Further study by the committee indicates the items affecting use are
essentially the same for irrigating soils and growing plants regardless of
maximizing production or maximizing water reclamation. For these reasons,
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we recommend Table 1 in Advisory Soils-14, as well as the text explaining
the table, omit reference to low rate. Table 1 should reflect the use of
soi1 for reclaiming wastewater “y irrigation where the soil acts as a filter,
in addition, to supporting plant growth.

4. We recomnend  that a separate table be developed for rating soils for
reclaiming wastewater by overland runoff or overland flow.

5. Infiltration rate, though quite important, is not presently expressed
to serve at arriving at a limitation rating. The application intake rate
would be most valuable, however this ie not available for most soils of the
Southern Re&io”. We reconrmend  infiltration rate be deleted from Table 1.

6. Ratings soils for “flooding only during non-growing season” will require
more than pedological data, and may involve a design using winter or summer
crops 88 appropriate. We recommend  Table 1 be changed to read “severe - soils
subject to flooding.”

7. Temporary vs permanent installation seems to relate more to design than to
soil limitation for reclaiming wastewater. We recommend  both be deleted from
Table 1 and retain available water capacity as “slight > 7.8 inches, moderate
3 to 7.8 inches, and severe c 3 inches.”

8. The committee teconnnends  three additional items affecting use be added to
Table 1.

Slight Moderate Severe
a. Depth to water table > 60” 30-60” < 30”

b. Depth to bedrock z 60” 40-60” < 40”

C. Slope s 5% 5-12% =- 12%

In addition, change flooding to “moderate-none, severe-subject to flooding.”

9. The items affecting use for irrigation with soil as a filter, Table 1 of
Advisory Sells-14, are essentially the same as for solid wastes, Table 2. For
this reason, we suggest the tables be combined.

Charge  2. How can this guide be better related to taxonomic  soil groups?

Most  of the items affecting use are directly related to soil families. To
relate best to taxonomy, the use of cognate groups would be most helpful in
developing a guide. After the significant items affecting use are determined,
a second or additional guide can be developed related to taxonomy, as well 8s
the lowest possible level such as phases of series.

Charge 3. What short range testing can be done, and what are the long range
investigation needs7

1. Short range testing could be done
criteria of the national guide. Judgments
the selected soils may lead to refinements
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2. Par the most part, problems encountered in disposal by land spreading
.,ot lend themselves to short range testing. An investigation of on-going

system9  with national criteria, or revised criteria in mind would help to
identify the desirable soil parameters and taxonomic soil groups most effective
for waste disposal.

3 . Long range investigations should be concentrated on irrigating to
maximize water reclamation through the use of both soil end plants as a filter.
This area has the greatest lack of predicted response, and because of growth
pressure is receiving the most attention as a disposal m e t h o d .

4. Disposal sites on extensive soils should be monitored, and data used
to develop and refine the guide for high application rates. Groupings should
be made of soils with similar behavior.

Recommendations

1. Omit reference to low rate system and define in text and table for maximizing
water reclamation by irrigation with the soil  as a filter.

2 . Develop a guide for rating soils for maximizing water reclamation overland

0 runoff or overland flow.

3 . Modify present Table 1 by omitting infiltration, temporary and permanent
installation, and by adding depth to water table, depth to bedrock and slope.

4 . Combine tables for liquids and solids.

5. The present guide does not consider the effect of moisture surplus areas
as compared to moisture deficient areas and the relationship with other iteme
affecting use, such as available water capacity, permeability and runoff, We
recommend new guides be prepared by major moisture regimes, such as udic, ustic,
aridic,

6 . Limitation ratings are not enough; we need to highlight the problems that
can be overcome by design, and show the potential after treatment or installation.

7 . Locate by mapping procedures those soils on broad landscapes where waste
disposal by land spreading might best be suited. Place a high priority on
mapping these soil areas in close proximity to the municipalities where land
spreading may be needed.

8 . Many states have specific  laws in effect prescribing various criteria
relating to l iquid and solid waste disposal. These laws are not similar in
each state,  and regardless of  a uniform soil  interpretative guide,  the specific
state regulations must be considered. It might be useful to summarize existing
laws and regulations for incorporating into a soil interpretative guide for
the S&her: Region.

The committee  recommended that it be continued.
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Western Regional Soil Survey Work Planning. Conference - Committee 3 - Waste

Disposal on Land

Charge 1. Review the "Guide for Rating Limitations of Soils for Disposal of
Waste."

Recommend any amendments, deletions or additions.

Comments and recommendation:

Table 1: Use following to replace Soil Drainage Class criteria:

Depth to Slight Moderate Severe
Seasonal Water Table
(1 month or more) 40" 20-40" 20"

In Table 1, the Sodium Absorption Ratio of the effluent being applied needs
to be considered for the influence of this factor on infiltration rate. The
table should reflect combined influence of the texture or base exchange capacity
of the surface horizon.

Flooding should be expressed in terms defined for Form SCS-SOILS-5.

Rather than designate mesic soils a8 having a moderate limitation, several
states would prefer that mesic soils with long growing seasons be designated
slight. The infiltration rate needs better definition before it can be
used consistently. Pallt "Be or treatment of soils strongly influence
infiltration rates.

Table 2:

Consideration for wind erosion hazard is pertinent to the disposal of 8ome
solid waste in soil to avoid nuisance. Same reference to Footnote 1 as for
Table 1.

on page 11 add the following sentence before the last two sentencer) on
the page. "lhe trace element content of the soil should be examined after a
few decades of use of the site for waste disposal. Eventually, the site may
need to be abandoned or trace element levels will reach toxic levels. This
should be considered in the initial plans for the operation."

A few errors noted are:

Page 2, line 14

page 9, line 6

page 17, line 16

Other than SOD. The best soil...

Tables 4 and 7 (pages 23 and 26) list...

Spelling error - Element not elemt".
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Charge 2. Need for additional criteria for specific  kinds of  waste.

1. Disposal of waste from paper mills.

2 . Use of constant input approach to calculate yearly N mineralization in
disposal area. As a reference, the report cited a paper by Pratt, Broadbent
and Martin, titled “Using Organic Wastes as Nitrogen Fertilizers,” published
In California Agriculture, June 1973, pages 10-13.

Charge 3. Assess state pilot projects.

The ARS Water Laboratory in Phoenix has been involved in a study of applying
municipal sewage from the city of Phoenix to soils and alluvial deposits as a
potential means  of sewage disposal. This project, known as the “Flushing
Meadows Project” was started in 1967. The use of  a plant-soil  f i lter
system (grass recharge basins) shows potential for converting secondary effluent
into water satisfactory for irrigation, recreation, and even human domestic use
under the right condition.

A study was recently completed at the University of Arizona to determine
the feasibility of exchanging sewage effluent from the city of Tucson for
groundwater from the Avra Valley. The treated wastewater would be used for
irrigation in the An-a Valley and the high quality groundwater would be added
to the Tuscan municipal system for domest ic  use .
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APPENDIX 3

INFOPNAL COMMEDTS ON REPORT OF
COMMITTEE NO. 3, 'WASTE DISPOSAL ON LAND."

from
L. A. Wood

Water Resources Division, USGS
Transmitted by J. R. Anderson to J. D. Rourke

Criteria and guidelines for rating soils for disposal of uates should recognize
that the soil zone is the gateway for water percolating to the aquifers. Waste
disposal practices that exhibit no difficulties at the surface or in the soil sone
may be contributing to the degradation of water resources. The soil characteristics
are important considerations in waste disposal but the underlying aquifer character-
istics are also very important. Soils that have infiltration rates that permit
precipitation to drain rapidly may become water-logged when the annual rainfall is
doubled or tripled by spraying treated wastewater. The water-table may rise into
the soil from the aquifer.

A soil may effectively absorb organic compounds from a particular waste but
the soil has a finite capacity and sorbed compounds may be released to the ground
water by changes in waste chemistry. We have adequate knowledge about build-up of
trace metals in soil, how they are sorbed, how they react with soil, how they move,
and how they are taken up. Because of these and other reasons, criteria for rating

0

soils for disposal of wastes should be used in conjunction with other geologic and
hydrologic information.
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Report of Comm_ittee No. 4 "Water Relations in Soils"

Page No.
I. Future Efforts __-__________________-__-___________  20,
II. Recommendations------------------__-______________  208

A. Hydrologic Models----------------__-____,________~o~
B. Soil Taxonomy-----,.-_-__ ________________________ 209
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2. Water Transmission- ___________________________,~~I
3. Water Retention ___-___________________________~~*

III. Comments by Conferees on Recommendations----------213
IV, Organization of Committee Activities--------------214
V. Subcommittee Reports on ___________________________215

A. ARS Hydrologic Model ____________________________~I~
B. Water Table I&odel- ____-________________________225
C. Series Criteria -----~~-~~~~_~___-~_~~_~________~3*
D. Soil Taxonomy- _________________________________231
E. Soil Survey Manual-- __-________________________234

I. Future Efforts

The committee should be continued.

This committee worked on (1) descriptions of water status and trans-
mission for the new Soil Survey Manual; (2) changes in Soil TaxononIy
pertaining to the water regime of soils; and (3) application of
hydrologic models in the soil survey. The first is topical now but
should decline in importance shortly after publication of the new
Manual and would not seem a useful primary topic for the regional
conferences. Application of the approaches to the description of the
soil water regime in the new Manual to the soil survey interpretations
program would seem an important topic for future committee work.

The second topic may be better handled in the future by the regional
committees on taxonomy (Advisory SOILS-26). The next national
committee on soil water might ascertain from the regional conferences
whether there are taxonomic questions that should be pursued by the
committee. Approaches and nomenclature in the new Manual will require
changes in Soil Taxonomy to make the two consistent. This may be a
useful area for the next national committee.

The third matter--the application of hydrologic models--should receive
major emphasis by the regional conferences. The subcommIttee  report
herein is concerned with a particular hydrologic model. There is need
to examine the common features and application of the several
deterministic models under development and in use by ARS and/or EPA.
ARS has under development the Agricultural Chemical Transport Model
(ACTMO). A version of this incorporates the model USDAHL-74 which
is discussed in the subcommittee report. The requirements for and
application of ACTMO would seem pertinent to work by regional
conferences on soil water, erosion and pollution.
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A need both for hydrologic models and for the soil survey interpreta-
tions program generally is more emphasis on the prediction of water
transmission rates. The regional conferences should focus on this
aspect of soil water characterization.

Aspects of the description of soil wetness were considered in one
form or another by all of the subcommittees.  The proposals on
extension of the pattern of soil water states for the new Manual
draw heavily on ideas of workers in the southern region as expressed
in the southern regional cotittee on soil wetness. The subcommittee
on soil taxonomy herein considered modification in the current
taxonomic  definition of the aquic moisture regime. An unresolved
question discussed at the conference is that soil wetness may not
lead to the reducing conditions required for morphological expression,
such as low chroma. nottles. Yet this wetness is just as wet for
most nonagricultural soil uses! Future regional cotrnnittees on soil
moisture should. consider soil wetness. Definitions on wetness in
Soil Taxonomy and in the new Soil Survey Manual should be made con-
sistent and considered against the practice and needs of soil survey
interpretations.

II. Recommendations

A. Hydrologic Wdels

Development of hydrologic models is being actively pursued by
the Agri~cultural  Research Service (ARS), the Environmental
Protection Agency (EPA), and various Experiment Station people.
EPA has under development a users handbook that involves hydrologic
modeling and two complete (deterministic) models pertaining to
agricultural lands to be used for the prediction of pesticide
movement and runoff. ARS has under development the Agricultural
Chemical Transport Model (ACTMO). One version of ACTM3 incorporates
the model USDAHL-74, the subject of a subcommittee report.

Certain general observations may be useful in guiding increased
involvement of the soil survey with hydrologic models:

Determine the major deterministic models used by ARS or EPA;

Assess the soil and landscape properties required for these
models;

Evaluate whether these properties are now obtainable either
directly or by substitution from the usual soil survey
documentation;

Consider for those properties not now attainable whether they
could be obtained through reasonable changes in field procedures
and laboratory objectives.
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USDAHL-'74 is a successful model. It has accurately predicted
soil moisture content of an Argiustoll over a 15-month period
and water table changes'in a watershed as a result of land treat-
ment measures. The soil survey should further test the applica-
tions of USDAHL-74 for placement in taxonomic soil moisture
regimes and other purposes. Use of HL-74 would be facilitated by
more general availability of bulk density data for calculation of
pore space and more information on slope length in mapping unit
descriptions. More detailed observations would be helpful on the
surface soil on structure, large pores and root distribution.

B. Soil Taxonomy

1. Proposals for modification of the definition of the aquic
moisture regime in Soil Taxonomy that were made by the 1974
southern regional committee on soil wetness warrant further
consideration and testing for possible adoption. The proposals
should be submitted to the four regional soil taxonoriv
committees.

To follow is the southern regional proposal for modification
of the aquic regime:

The aquic moisture regime implies a reducing regime during
some part of the year. During such periods the soil water
at or near the surface and in one or more subjacent horizons
is virtually free of dissolved oxygen because the soil is
saturated either by water of the capillary fringe or by
water under a pressure equal to or greater than that of the
atmosphere or a limited exchange of oxygen with the atmos-
phere. Water may or may not stand in an unlined bore hole
at such times.

Duration of the period that the soil must be virtually free
of dissolved oxygen to have an aquic regime is not known.
The duration must be at least a few days and at a time when
the soil temperature is above biologic zero (5" C.).

Some soil horizons, at times, are saturated with water which
has dissolved oxygen, but such a regime is not considered
aquic. Dissolved oxygen may be present either because the
water is moving or because the environment is unfavorable
for micro-organisms, commonly because the temperature is
too low.

The aquic moisture regime would be subdivided into three parts
to accommodate the differences in saturated regimes:

Feneaquic  (pene meaning almost). Saturation is confined
to the upper 30 cm, or water will not flow into a bore
hole below 30 cm unless a 10~ aquifer is intersected.
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Epiaquic (epi meaning upper). Saturation is confined to
the upper 1.25 m of the soil by a restricting layer, The
water table is free to fluctuate above 1.25 m. The
horizons below 1.25 m are not saturated, or water will
not run into a bore hole from this depth. A water table
may be encountered below 2 m. The unsaturated zone
separates the upper saturated horizons from any underlying
water table.

Liberaquic (liber means free). Saturation is possible
throughout the soil. The water table is free to fluctuate
through several meters. Temporary perching by fragipan
or plinthite horizons may occur, but the zones of saturation
eventually join.

C. Soil Survey Iknual

1. Water State

a) Appendix 6 in the 4th draft of the new Manual which describes
the drainage classes of the 1951 Manual should be deleted.

b) The term "water table" would be replaced by'pree water"
defined as 'trater that moves only under the force of
gravity or positive pressure gradients".

c) The criterion for the separation between slightly moist
and very moist soil water states should be changed from
water content to a tension of 0.8-bar.

d) The present set of terms of soil-water states should be
expanded to provide more fully for the description of the
pattern of occurrence of free water. To follow are classes
and terms descriptive of the depth to free water and the
continuity of the free water from its upper boundary to 2 m
unless observations are lacking to this depth or there is a
barrier to observation, such as a lithic contact.

Depth

Condition

Above surface
0 to 50 cm

0 to 30 cm
30 to 50 cm

50 to 100 cm
100 to 200 cm
> 2M)cm

Term

Flooded, ponded
Shallow

Very shallow
Moderately shallow

Moderately deep
Deep
Very deep
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Continuity

Condition Term

Vertically continuous Continuous
Not vertically continuous Discontinuous

Single zone < 50 cm thick Thin
< 30 cm Very thin
30 to 50 cm Nxlerately  thin

Single zone 50 to 100 cm thick Thick
Single zone 100 to 200 cm thick Very thick
Multiple zones that span a thick- Multiple
ness as per classes for single
zone

Vertical continuity not determined Unestablished continuity
or variable

2. Water Transmission

a) Perviousness classes should be replaced by classes of
vertical saturated hydraulic conductivity, referred to as
"permeability". Class placement is to be based on the
horizon with the minimum value for the series or other
control section excluding the surface horizon.

b) The present set of permeability classes should be changed
as given below. The SCS Engineering Division should be
asked to review the limit of O.OCC6 and to reconnnend an
alternative if thought desirable.

in/hr Name

> 20 Very rapid
20-2 High

20-6 Rapid
6-2 Moderately rapid

2-0.2 Intermediate
2-0.6 tiderate
0.6-0.2 Moderately slow

0.2-0.0006 Low
0.2-0.06 Slow
0.6o.& Very low

< 0.06 Very slow
<0.0006 Extremely low

c) Horizontal permeability should be estimated as a footnote
to the vertical estimates in tables of values by horizon
cr zones if the upper limit of the horizontal estimate
exceeds the upper limit of the vertical by over tenfold.
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d) The equivalent metric units to inches/hour for class
definitions of permeability in the new Manual would be
millimeters per hour.

3. Water Retention

a) The new Manual should employ water retention difference
(WRD) instead of available water capacity (AWC) as the
primary descriptor. To implement this, the following
guidelines for mineral soils on the lower tension to
employ have been formulated which would appear in the
review draft for comment:

Tension to
Esnploy

Soil Material

0.06-bar All coarse sands, sands and fine sands.
Very fine sand, loamy sand and sandy loam
that has a permeability above 2 inches/hour
and occurs within 30 cm of either the upper
boundary of a horizon with an assumed
permeability tenfold or more below that of the
zone in question, or a horizon that is either
fragmental or contains less than 10 percent of
< 0.1 mm as a percent of the < 2 mm.

O.l-bar Use only if O.&bar is not specified. Use
for very fine sand; loamy sand and sandy loam;
soils in oxidic families; and aLl horizons with
a bulk density of the fine earth of less than

l/3-bar
1.2, irrespective of the texture.
Other.

b) Available water capacity (AWC) should be adjusted from
water retention difference (WRD) for interpretations.
The adjustments would be determined by the crop and degree
of root exploitation. Marked mechanical impedance to roots
would be assumed, unless there is evidence to the contrary,
if structure expression exceeding weak is restricted to
units with a repeat distance greater than 10 cm, and one or
both of two characteristics are found: (1) a moist fine-
earth bulk density of 1.8 g/cc or more; (2) a micro-
penetration resistance when wet of 5 kg or more.
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0 III. Comments by Conferees on Recommendations

Recornnendation Bl

Dudal--Like this development. French and Germans consider dis-
tinction between perched and continuous water tables at a high
level in their classifications.

Bartelli--Handle these recormnendations through the regional
committees on taxonomy. Note--This change has been incorporated.

Recommendation Cla

Dudal--Want  to delete~drainage discussion in Manual if inconsistent
with Soil Taxonomy. If published, people would use incorrectly.

&over--Inclusion only to provide a record of what has been done
in the past.

Recormnendation  Clb

Ralston--Should this be positive external pressure?

Recommendation Cld

Bailey--Use term "discontinuous" for "not vertically continuous".
Note--This change has been made.

Fenton--Have both "Flooded" and "Itmded" to describe free water
above the ground surface. Note--This change has been made.

Reconnnendations C2a, C2b, C2c, C2d

Daniels--1s  C2a compatible with field methods, specifically the
auger-hole method.

Grossman--Should not use auger-hole method for evaluation because
values strongly controlled by horizons with maximum permeability
and vertical orientation not specified.

Johnson--How do our permeability estimates relate to the properties
of a polypedonl Can these estimates be used in hydrologic models?
Need to evaluate class names in C2b.

Anderson--Is horizontal permeability limited to estimates or are
measurements planned? why use mm/hr instead of cm/hr?

Grossman: No measurements of horizontal permeability planned.
Assume that predictive features used for vertical estimates may be
applied to horizontal. Mllimeters proposed because of observation
by people conversant with metric usage that commonly units of length
are either millimeters or meters and not centimeters. The unit,
millimeters per day, yields numbers in the 1 to 100 range commonly.
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Iv. Organization of Committee

The committee had four charges for which five subcommittees were
established:

Review the ARS hydrologic model USDAHL-74  and investigate its possible
application in soil survey.

Application of ARS Hydrologic Model
R. Yeck, chairman
J. Lenin
I'. Newhall
D. S. Fanning
R. M. Pasley
C. B. England (participant but not a member)

Develop a model for describing and predicting soil water tables in
time and space, including descriptors related to the oxygen pressure
of the water.

Developent of Water Table Model
R. B. Daniels, chairman
D. S. Fanning
D. F. Slusher
T. J. Holder

Develop criteria for using soil moisture regimes as series differentiae.

Water Regime Criteria for Series
W. W. Fuchs, chairman
C. L. Scrivner
E. A. Naphsn
J. Bouma
J. Lunin

Review definitions and criteria related to soil water in Soil
Taxonomy and in the draft of the Soil Survey Manual for consistence
and for adequacy for classification and interpretation.

Definitions and Criteria in Soil Taxonomy
F. J. Carlisle, chairman
R. J. Arkley
B. Birdwell
Franklin Newhall
L. H. Rivera

Definitions and Criteria in the Soil Survey Manual.
R. B. Grossman, chairman
J. Bouma
M. Stout
B. Birdwell
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Each of the four regional conferences had committees that worked on
matters pertaining to the charges of this cormnittee. The recommendations
of these regional committees were considered.

R. B. Grossman was overall chairman, D. S. Fanning was vice-chairman
and K. W. Flach was technical advisor.

V. Subcommittee Reports

A. Application of ARS Hydrologic model USDAHL-74.

Ihe hydrologic model considered in some detail by this committee
was developed by the wdrograph Laboratory of the USDA (thus the
designation USDAHL plus the date of publication). The computer
program was developed on an IBM 360-50 computer using level E
FORTRAN progrenrning language. The original version, USDAHL-70
(Boltan and Lopez, 1971), has undergone two revisions, the first
of which was a review draft (USDAHL-73) and the revision now in
press, USDAHL-74. The revisions provide for additional outputs
of soil moisture, seepage, and lateral outflow. USDAHL-74 is
referred to subsequently as HL-74.

The primary purpose of this model is for watershed engineering.
It is quite comprehensive and includes a complete moisture accounting
system, the segment explored by this subconnnittee. It is considered
a deterministic hydrologic model, a category of models defined as
one that studies the hydrologic system as a whole and attempts to
model all the various mechanisms and their interactions (Amerman,
1973). The model emphasizes the use of readily obtainable data.
Appendix 1 of this report is a more detailed discussion by C. B.
England concerning the design, operation, data requirements and
applications of the model.

An application of HL-74 in the soil survey would be the prediction
of soil moisture content. The moisture content of two horizons of
a McLain silt loam near Chickasha, Oklahoma, were predicted over
a 15-month period. The results were compared to moisture data
collected over the same period by ARS and Oklahoma State University.
On the first run, the predicted and measured soil moisture contents
were very close with some exceptions which also aligned closely in
subsequent runs. The logic of the adjustments and a graphic presen-
tation of the results for a run are given in Appendix 1.
This demonstration indicates that the HI-74 model can be used to
predict moisture pstterns in a soil by horizon, and should be
useful, to provide answers to more specific soil moisture questions.

Another application is for estimating placement in taxonomic
moisture regime classes. Soil taxonomy defines soil moisture
regimes in terms of cumulative and continuous days (in some cases
duringa specified time of the year) during which the moisture
control section is moist or dry in some or all parts. The Soil
Survey Moisture Regime (SSMR) Model is presently used to calculate
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moisture contents of the moisture control section (Soil Survey
Staff, 1973) and tabulate data for determination of the soil
moisture regime. Some aspects of the SSNS model and comparisons
to the HL-74  are given in Appendix 2. Our subcommittee found
that comparable results of moisture content were obtained by the
two models using a soil with very little slope. The m-74 model
considers the entire landscape and accounts for run-on and run-off
water as part of its moisture accounting whereas the SSMS model
does not. The HL-74 also allows for more vegetative variation
than the SSMB model. Other differences are discussed in
Appendix 2.

A further application is to predict effects of watershed alteration
either cultural or physical. Change of streamflow patterns and
water table levels as a result of land treatment measures were
predicted using the I-IL-74 model on the Dividing Creek watershed
on Naryland's Eastern Shore (Fasley et al 1974). Some soils--a
changed from hydrologic soil group D to group A or B, depending
on their position on the landscape as a result of lower water
tables. The model has also been used to predict the change of
streamflow and overland flow resulting from change of land use on
a watershed (personal communication, C. B. England).

Finally, since the HL-74 model does account for lateral flow, it
should be pxsible to predict the average free water surface and
its variation throughout the year. The Agricultural Chemical
Transport Model (ACTMO), which is an extension of this and other
AK3 hydrologic models, also has the capacity to predict movement
of sediment and water-soluble materials.
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Appendix No. 1

Soil Moisture Accountin Co ponent of the USDAHL-74 Model
of Watershed Rydrologyfl,  9

C. B. EnglsnI&

A. Introduction

The USDAHL-74  I@del of Watershed Hydrology was developed by an
interdisciplinary team of scientists as a vehicle for utilizing
available soil survey data, agronomic information, published
weather data, and concepts of hydraulics in continuous stream
flow prediction. khjor emphasis has been placed on developing
a deterministic mathematical model which accounts for temporal
and spatial distribution of hydrologic response to variability
of precipitation, soil properties, and land use, The model is
structured by considering the watershed as a distributed system
of soil-landform unit or zones, parameters for which are estimated
from a priori analysis of relief, soil characteristics, and
anticipated fluxes in surface and subsurface flow regimes.

This is in sharp contrast with widely used correlation-regression
models as well as those which require calibration to lengthy
records of rainfall-versus-runoff to estimate parameters for the
particular area under consideration.

This report provides a brief surmnsry of the operation of the
model, data input requirements, parameter estimation, data out-
put, and an example of its application to a field situation.

B. Operation of the Model

Mathematically, the model is quite simple since it is based on
algebraic accounting of water storage and flow throughout the
hydrologic cycle on the watershed continuum from ridgetop to the
watershed outlet. Dimensions from soil survey are used to compute
volumes; rates of all the hydrologic processes are expressed as
linear or non-linear functions of the exhaustion of storage
volumes in each component, with threshold values established from
data freely available in the literature, or easily inferred from
other physical characteristics of the area.

q Prepared as a report to the National Soil Moisture CommIttee,
Subcommittee on Application of the ARS tidel, R. D. Yeck,
Chairman.

g Soil Scientist and Assistant to the Chief, USDA Hydrograph

0

Laboratory, Flant Fhysiology Institute, Agricultural Research
Center, Northeast Region, ARS, Beltsville, Maryland 20705.

21 Abbreviated from original.
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A few examples from the model illustrate the use of the flow rate:
volume-exhaustion computations: (1) the infiltration rate of
water into the soil during any time increment is a direct, exponen-
tially decaying function of the air-filled porosity (storage
available, &) remaining in the upper soil layer at that time.
For a given soil, the lower threshold is estimated from the rates
associated with the Hydrologic Soil Groups published in the SCS
National Engineering Handbook and elsewhere; (2) evapotranspiration
rates are computed as an exhaustion function of the water stored
in AWC (plant-available water capacity), estimated as the volume
of water retained between 15-bar matric suction and l/3-bar
suction (for medium textured soils) or l/lo-bar (for sandy soils);
(3) the rate of groundwater recharge, GR, is an inverse function
of "free" water remaining at any time in theupper two layers, where
"free" water (G) refers to that temporarily stored above field
capacity, estimated as the difference between l/3- or l/lo-bar and
total porosity; and (4) the rate of overland flow is computed from
the amount of urecioitation excess over infiltration in transi-
tional surface-storage. In the examples discussed above, the rate
of each process diminishes as the volume of storage or storage
capacity is exhausted.

The model operates on most modern large computers such as the IBM
360 and Univac 11.08 requiring only a few seconds of CFU time for
each year's data.

C. Data Input Requirements

Data required for operation of the model are as follows:

(1) Precipitation is entered in increments according to the data
available. Hourly values published by the U.S. Weather Service
in the "Climatological  Data" series can be used but detail in the
flow rates computed will be limited. Break-point precipitation,
i.e., values derived from selected critical points on the time-
precipitation graph, is more useful, if available. Amounts of
snow must be indicated, since snow does not infiltrate or flow
until a subroutine in the model computes melting.

(2) Air temperature and Class "A" evaporation pan data is entered
as weekly average of daily maximums and minimums. Fifty-two values
for each year's computations must be entered. These are usually
derived from climatological data from the nearest weather station
of similar elevation.

(3) Land use for the year for each zone must be specified, as well
as type and date of each tillage practice applied, such as plowing,
grazing, harvest, etc. These data can be changed from year-to-year
for each crop or landform unit.

(4) Watershed or plot size, expressed in acres.
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D. Parameters to be estimated are of four classes: watershed,
soil, crop, and hydraulic parameters. These are shown in Table
1. Although the task of filling in the parameters requested in
Table 1 at first glance appears formidable, it is really quite
easy and rapid if the appropriate data and maps are at hand.
Most of the blanks are self-explanatory; only the least obvious
ones are discussed here.

(1)

(2)

(3)

Watershed parameters include: number of acres; number
of zones (limit 4 determined by grouping similar 80116,
land uses, or Iani capability classes in an elevation
sequence); number of routing coefficients (determined
from analysis of prior streamflow recession curves, as
described in the publication on USDAHL-74  Model); number
of crops (limited to nine crops); deep ground water
recharge (estimated from average annual precipitation
minus runoff minus evapotranspiration); land use or
tillage changes from year-to-year must be anticipated.

Soil parameters are averaged for each watershed zone,
where Cl is percent by volume for the upper layer of
porosity between saturation and field capacity, AWCl is
percent porosity between field capacity and wilting
point, and AS5 is percent water filled porosity on the
first day of computation (estimated from precipitation
a few days before that date). G2, AWC2 and AS@ refer
to the same values for the second layer. The first
layer refers to the zone of major hydrologic activity,
i.e., the upper A or Ap horizon of cultivated soils.
The lower limit of layer 1 may be plowsole, hard-pan
or textural B horizon. Layer 2 encompasses the remainder
of the "aerated" soil depth, usually but not necessarily,
synonymous with the rooting depth. For soil classification
purposes, layer 1 might be specified as the depth which
can contain "I." of water, and layer 2 could be the "control
section," having a capacity of "2" of water.

Crop parameters are important since they regulate the
amount and rate of infiltration and evapotransplration.
The "A" value, ranging from 0.0 to 1.0, reflects vegetative
density and thus the degree of surface perforation and
connection of the macropore system to the soil surface.
(Sample "A" values are given in the model bulletin.) Sur-
face depression storage s is difficult to estimate, being
large on flat, rough slopes and small on steep, smooth
slopes; other factors are contoured rows, bedding, depres-
sions,etc. Crude values for some crops and slopes are
given in some hydrology texts. The value ET/EP is the
expected ratio of potential evapotranspiration to open pan
evaporation. This value ranges from near 0.0 for fallow
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ground to larger than 1.0 for tall free-standing crops
which provide a "clothes-line" effect, and in locales
where advection of warm dry winds occurs. Estimates are
plentiful in the agronomic literature. Rooting depth
rmst be estimated as the resultant consequence of growing
a crop having a characteristic rooting habit, on the
particular soil in question which may or may not have
physical or chemical limitations for root growth, and
under weather conditions which either favor or limit root
penetration. Consultations with plant physiologists and
soil physicists are especially helpful in selecting an
appropriate root depth. Likewise, the 'IU and TL values,
being the upper and lower cardinal temperatures for growth
(and thus water use) of a particular species, must be
gleaned from agronomists and plant physiologists. Sample
vtiues for a few common crops are presented in the bulletin
describing the model.

E. Data Output from the Model. The user requests the form of
output depending upon his needs. Options include monthly and
annual totals of precipitation, runoff or streamflow, evaporation,
transpiration, and groundwater recharge for the entire watershed,
or detailed accounting of each component of the hydrologic cycle
in each layer of each zone on a daily basis. This includes printing
out the amount of water flowing or stored in each surface and
subsurface regime, the amount ofevaporation  and transpiration, the
volume of runoff and runon (due to cascading of flows from uphill
zones), and the volume of water in soil layers 1 and 2, which is
the subject of this report.

F. Application of the tide1 to a Field Situation, Although the
USDAHL-74 Node1 of Watershed Hvdrolonv was originally developed
for continuous streamflow predictions; and recent tests have-
indicated its usefulness therein by accurately matching observed
flows on complex agricultural watersheds up to 100 square miles in
size, its comprehensiveness in detailed accounting of storages and
flows throughout the watershed makes it adaptable for many other
purposes. For example, it has recently been used as the basic
hydrologic framework, combined with erosion and chemistry models,
to produce ACTKI (Agricultural Chemical Transport Model) soon to
be published by the Agricultural Research Service.

One of the key values controlling the rates of processes such as
infiltration, evapotranspiration,  vertical seepage, and lateral
flows is the moisture status of the soil profile at any given time.
As mentioned before, the model continuously keeps track of the
amount of water-filled porosity in layers 1 and 2 or conversely,
the unfilled porosity (storage available, 2) in both these layers,
to control the rates of these processes.



An opportunity to test the soil moisture accounting accuracy of the
model was presented by data published by Oklahoma State University
and USDA-ARS of soil moisture records near Chickasha, Oklahoma, for
the years 1962-1963 (Welch et al OSU Processed Series p-536,
1966).

--9
Weekly measurements were made at duplicate sites in M&lain

loam (fine family of Pachic Argiustolls) on a nearly flat slope
(0.5 percent) at eight six-inch depth increments under bermudagrass
mowed to a lawn condition... Runoff was stated to be negligible,
so all model parameters dealing with runoff and stresm-flow
were "dunnnied". Data input was hourly precipitation, average
daily temperature, and pan evaporation from "Climatological  Data"
published by the U.S. Weather Service for that station. Soil and
crop parameters in the first run are those in Table 1. Daily
output of soil moisture in layers 1 and 2 were requested from the
model for comparison with values observed on the same dates at the
Chickasha station. Fig. 1 shows excellent agreement between
estimated and measured moisture. This was the third of three
computer simulations using l/3-bar water retention determinations
based on natural clod measurements and assuming a root depth of 24
inches (less than the complete thickness of the lower depth).
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Table 1. Sample listing of input parameters for USDAHL-74 Model

WATERSHED PARAMETERS--

ACRES 0.001 NO, OF ZONES 1 NO. OF ROUTING COEFFICIENTS 1.
NO. OFWS 1 DEEP GROUNbWATER  RECHARGE 0.05
DOES LAND USE-CHANGE? &

GENERAL ZONE PARAMETERS--

ZONE % W/S LENGTH, Ft. %SLOPE FC DEPTH TOP DEPTH SOIL, In.

1 100.0 10.00- - 0.50 0.05 Si';Y *p*
k

33.0

SOIL PARAMETERS--
0

ZONE %G, %AWCl %ASMl %CRAKl %G2 %AWC2 %ASMz

_? 14.0 30.8_15.4 3.0 11.0 29.1 14.6

ROUTING PARAMETERS--

CHANNEL ROUTING DELT T = 0.20
CHANNEL COEFFICIENT = 1.00
INITIAL CHANNEL FL0 = u.0

LAND USE PARAMETERS--

CROP GRASS
A VALUES T;oo
CROP VD 1.00
ET/EP 1.10
ROOT DEPTH m
UPPER TEMP. 'JF 95.0
LQWER TEMP. OF 50.0
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223

A P P R O X .  W E E K L Y  READINGS-S/6/62-12/31/63_



Appendix No. 2

The Soil Survey Misture Regime Model (SSMR) and Some Comparisons
with I-ID-70

Franklin Newhall

In calculating a soil moisture regime for soil classification, it
is the continuous record of changes in moisture content in just
one critical layer which determines the soil moisture class.
This critical layer, called the moisture control section, lies
fairly close to the surface, but, except for a few shallow soils,
does not include the actual surface.

Three factors determine changes in moisture in a layer such as the
moisture control section: First, the total amount moisture in the
soil profile and the distribution of the moisture among the layers;
second, the amount of moisture which enters the soil from precipi-
tation; and third, the intensity of evapotranspiration. These
three factors were put together into an arithmetic model based on
monthly rainfall, and uses simple rules for movement of moisture
and the effect of evapotranspiration. The output gives the dura-
tions of time, scaled in number of days, that the moisture control
section is moist in all Darts ("parts" means "sub-layers"), moist
in some parts while dry in other parts, or dry in all parts. This
model is the Soil Survey Moisture Regime (SSMR) model.

The SSMFi model was used to test some of the moisture criteria used
in the publication "Soil Taxonomy". The model has been described
in a forthcoming Soil Survey Investigations Report: "Calculation
of Soil Moisture Regimes from the Climatic Record," and a program
has been written in ANS Cobol IV language to carry out the calcu-
lations described in the report.

The limitations of the SSMR model should be kept in mind. Fredic-
tion of moisture content is made semi-monthly, in the middle and
at the end of each month for eight layers of the soil profile,
Including layers 2 and 3, the moisture control section. Durations
of Dry, Fart Dry-Fart Moist, and Moist conditions, although expressed
as a number of days are actually obtained by linear interpolation
between the semi-monthly moisture predictions.

Some of the more striking limitations of the SSMR model show up
when it is compared with more complex hydrologic models such as
USDAHL-70 or -74.

1. The SSMR model (theoretically) is limited in application
to well-drained soils in site positions not subject to 0
excessive runoff or runon or to pending.
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2. The SSMR model does not distinguish between runoff and
percolation when it calculates excess water, and hence
it does not seem readily applicable to hydrologic problems.

3. The SSMR model assumes that the ease with which moisture
can be removed from any layer of soil is inversely pro-
portional to the depth below the surface of that layer.

4. The SSMR model assumes that the ground is completely
covered by grass, or that any other cover, including
bare ground, will behave the same as grass with respect
to the effect of radiation on evapotranspiration.

5. The basic data entering the SSMR model are monthly values
which set the precision with which events can be
characterized.

B. Development of Water Table tide1

The water table and its annual fluctuation in the solum is consid-
ered to be an important feature in soil genesis, classification,
and interpretations. It is unfortunate that so much emphasis has
been placed on water tables because by definition they are a point
of zero water tension (Soil Survey Manual). A water table is a
plane at the top of a zone of free water saturation, it has no
thickness, and alone, it can have no influence on soils. The
feature associated with a water table that is important to soil
genesis, classification, and interpretation is the underlying zone
of free water saturation. The water table measurements along with
some morphological features are used to help us interpret the zone
of free water saturation. For example, a Pervious soil such as
the Rains or Norfolk series will almost always have identical
water table elevations in a group of wells open at various depths
(Fig. 1A). The morphology of these soils indicates no restricting
layer in the solum so the zone of free water saturation is considered
to be the zone below the measured water tables (Pig. IA, hachured
area). Other soils may have pervious horizons over slowly or very
slowly pervious horizons or layers (Fig. 1B). A group of wells in
this kind of soil would be installed to test for probable differences
in free water saturation. Assuming that water table elevations are
found as indicated in Fig. lB, then the interpretation of the free
water saturated zone would be based on a combination of water table
elevations and soil morphology. In Fig. 1B only the upper pervious
horizons would be interpreted as having free water. An example of
a soil with multiple pervious and slowly pervious horizons and
interpretation of the free water saturated horizons is given in
Fig. 1C.

me seasonal change in the zone of free water saturation for each
example given in Fig. 1 is shown in Fig. 2. For Pervious soils,
the water table elevations throughout the year can be used to Plot
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the top of the zone of free water saturation. Soils such as
Norfolk, Rains, and Murville are examples that, in general,
follow Fig, 2A. The base of the pervious horizon most corm~KLy
will be used to define the base of the zone of free water
saturation in soils that have restricting or slowly pervious
horizons. The seasonal change in the saturated zone is much
different from a pervious soil with similar seasonal water table
elevations (Fig. 2B). The pervious soil almost always has a
zone of saturation at some depth, but the soil with slowly pervious
horizons may have only a relatively thin zone of free water in the
upper part of the solum that is highly ddscontinuous  during the
year. The Calhoun and Grenada soils of Louisiana fit the concept
of Fig. 2B. Fig. 2C shows the seasonal changes in free water
saturation in a soil that has multiple slowly pervious horizons
or layers. Intergrades between the seasonal zones of free water
saturation shown in Fig. 2A and B are found in some soils with
plinthite such as Dothan, Fuquay, and Varina. Fig. 2D illustrates
how free water may be perched by plinthite or other horizons above
a deepey zone of free water, and how these two zones may merge
and separate over time.

Understanding where the zones of free water saturation are and
their seasonal changes are extremely important in soil inter-
pretation, especially in soils on sloping landscapes with pervious
over less pervious horizons (Fig. 1B). On nearly flat landscapes
there probably is little horizontal transfer of water because the
hydraulic gradients are almost nil. But, on sloping landscapes
free water commonly moves downslope (the through flow of hydrolo-
gists) above the less pervious horizons, eventually coming to the
surface as stream flow or seepage areas on the lower slopes (see
Nutter, 1973, SSSA Spec. Pub. No. 5, p. 181). Observations
indicate that lateral transfer of free water downslope is very
common in the arenic soils of the southeast. The time of free
water saturation may be very short, a few hours, on the upper
parts of the slopes. Attempts to show the zones of saturation
graphically (Fig. 2) would require a large time scale. Yet, for
some interpretations, especially ion transfers, these very short
term periods of free water saturation are important and it is
during these periods when most of the soluble material is trans-
ported from one point in the landscape to another.

Interpretations of zones of free water saturation can be no better
than the data collected. It is extremely important in soils with
slowly to very slowly pervious horizons to have cased wells properly
installed. The methods of installing well casings detailed in the
"Handbook of Soil Survey Investigation Field Procedures" (p. 15-l-3)
have been satisfactory at more than 100 sites. The short and long
term perching of water above less pervious horizons such as fragi-
pans, plinthite, dense clay layers, etc. is evidence of satisfactory
performance of the wells and apparently water is not flowing down
the side of the casing. We believe that tamping soil around the
casing is the major reason for success. But, if the casing is
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pushed into a hole made by a smaller auger or probe, the upper
part of the hole becomes enlarged and water from overlying
horizons can flow down the side of the casing. Experience in
Louisiana suggests that water moving along the outside of the
casing is commOn in many wells installed without careful tamping
of the soil. Casing should be installed with the same care
used in most laboratory procedures because the validity of the
data depends upon the installation.

Well casings opening into slowly or very slowly pervious horizons
probably should be pumped dry after reading water levels. Many
of these horizons will have some free water for short periods
each year, but water will move out of the cased well into the
surrounding materials very slowly. Removing the water will help
prevent recording false data and give a check on the effectiveness
of the casing installation when free water is in the overlying
but not the underlying horizons. Considerable judmnent is
required, but most wells in pervious materials do not need to be
pumped after reading unless water samples are required.
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C . Water Regime Criteria for Series

Series are normally separated within families because of different
response. The differentia has commonly been tied to morphological
features. Many of the series separated by morphology owe their
different response to different moisture regimes. Available
moisture is affected by the sand-silt ratio, percent coarse frag-
ments, structure, porosity, and many other features used to separate
series. The separation of red, strong brown, and yellow soils
relates in part to drainage characteristics.

The need for soil moisture criteria is more evident where we lack
morphological clues. We recognize different response within a
family, but lack the accepted differentia to place into separate
series. Some examples of possible series criteria which are not
presently tied to morphology are:

1. Warm seasOn precipitation, as it relates to woodland
site index.

2. Length of the moisture deficit period in Ultisols, as it
relates to crop yields, such as corn, which is highly
sensitive to moisture stress at certain stages of
development.

3. Soil shape in non-aquic great groups, as it relates to
moisture movement and retention.

4. Consecutive days moist in ustic great groups, such as
Ustalfs and Ustolls, where free lime or absence of free
lime does not indicate the more moist (udic) or less
moist (typic) subgroups.

5. Depth to and duration of the water table, as well as the
nature of the water table (aerobic vs. anaerobic).

'The question relating to use of non-morphological features touches
on a basic problem. The ideal has been to be able to predict soil
behavior using a morphometric on-site analysis. Wit many processes
do not leave specific "marks" on the profile and measurements are
therefore needed to directly characterize the processes themselves.
This presents a handicap to the soil surveyor: rather than a one-
time observation, a cumbersome series of measurements is needed
covering many seasons. Fbr example, water-table measurements and
moisture tension measurements take a lot of time and have to be
made for several years to be meaningful. We are interested in the
water "climate " not the "weather". There is a potential danger
that elaborate'schemes could be proposed for classification Of
field soil water regimes, without establishment of a good physical
field monitoring program at the same time. The first activity
loses its significance without the latter. We have this problem
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currently with regard to estimating soil permeability. Estimates
for permeabilities are given in soil survey reports for major
horizons in soil series and we would feel more comfortable if
more physical measurements were available to check them. We
should not use physical data, obtained by long-term monitoring,
in the same easy way in classification as we have used "instant"
morphological data (mottles, diagnostic horizons, etc.).

Series criteria historically have not had hard and fast break
points as has taxonomy. Soil series have been differentiated,
where needed, based upon response using morphological features.
Criteria based on non-morphological features of soil moisture
regimes are needed until we detect morphological clues. We
need careful study to assure that we have focused on the correct
non-morphological clues. For non-morphological features especially,
we need judgment and broad guidelines rather than specific break
points.

To develop meaningful criteria for series based on soil moisture
regimes, we first need to develop definitions and terms we can apply
uniformly. It is important to avoid complicated schemes for
classification and naming of soil moisture regimes. The proposals
by the SRTWFC seem appropriate, especialJy when they are expanded
to characterize the soils dryer than apuic subgroups.

Soil moisture regimes for soil series should be defined as broad
categories listing most probable water table depth and moisture
content in the rooting zone as a function of time during the year.
Each regime should be characterized with a specific name.

Hydraulic properties of soil series as related to unsaturated
flow and moisture retention curves are of great importance in
predicting response. Specific names and definitions should be
selected for these. Detailed f'leld monitoring of key soil series
may be needed to provide data on which to base classification
schemes for soil moisture regimes.

D. Definitions and Criteria in Soil Taxonow

The charge for the subcommittee was to review the definitions
and criteria related to soil water in Soil Taxonomy for adequacy
for classification and interpretation. The scope of the review
by the subcommittee was limited to those criteria and definitions
that are stated directly in terms of soil water.

Terminology

The 15'74 Western Regional Committee on Water Relations in Soils
reviewed the definitions and criteria related to soil water in
Soil Taxonomy (preliminary abridged text, October 1973) and found
some inconsistencies in terminology relative to water movement.
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Classes of permeability are used in some places and classes of
hydraulic conductivity in others, The moisture state to which
the statements applied is specified in some instances but is
omitted in others where it would be relevant. They thought such
inconsistencies might lead to misunderstanding of the intent of
the statements and to errors in interpretations. The committee
recommended that terminology pertaining to soil water, particu-
larly to water movement,,that is used in Soil Taxonomy should be
reconciled in future revisions of that document with the termi-
nology that Is finally adopted for the revised Soil Survey Manual.

Soil Moisture Criteria

With respect to criteria that are used to set apart classes and
that are stated directly in terms of soil water, it seems helpful
to think in terms of three groups of soil moisture criteria.
One group is the set of five major classes of soil moisture
regimes that are defined on pages 47 through 51 of the abridged
text dated October 1973. Of these, the aridic (torric), udic,
ustic, and xeric classes are defined quantitatively; only the
aquic class has a qualitative definition. One or more of these
classes are used as differentiae  in the order, suborder, great
group, and subgroup categories.

A second group consists of a few other quantitatively defined
criteria that are used to set apart subgroups in some great groups 0
of Alfisols, Aridisols, Entisols and Mollisols.

The third group consists of the qualitatively stated soil moisture
criteria that are used to distinguish between subgroups of some
great groups of Aridisols and Rntisols. Examples are the distinc-
tion between Ustollic Haplargids and Xerollic Haplargids (page 122)
and the distinction between Ustic Torrifluvents and Xeric Torri-
fluvents (page 148).

With one exception, testing of the soil classification system
through its use in this country has not led to serious questions
regarding the adequacy of the soil moisture criteria that are
used to set apart classes in the subgroup and higher categories.
This probably follows in large part from the scarcity of long-time
records of soil moisture variations that are needed to test the
criteria.

The exception concerns the adequacy of the present definition
of the aquic moisture regime.

Aquic Moisture Regime

The 1974 Southern Regional Conrmittee on Soil Wetness recommended
a modified definition of the aquic moisture regime. They also
recommended that the aquic moisture regime be subdivided into
three parts on the basis of the part of the soil that is
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saturated. A brief summary of the reasons for their recommendations
follows. A more  complete statement is in the report of the
Southern Regional Committee.?/

The definition of the aquic moisture regime in Soil Taxonomy (page
49) states, "The aquic moisture regime implies a reducing regime
that is virtually free of dissolved oxygen because the soil is
saturated by ground water or by water of the capillary fringe".
A major problem in the application of the definition is measuring
how high the capillary fringe may rise in a given soil. The
water table can be measured easily with simple tools. The capillary
fringe may extend from perhaps 10 cm to a meter or more above the
water table. The thickness of the capillary fringe depends on
whether the soil is wetting or drying and it cannot be measured
easily in the field. An additional disadvantage of the definition
is that inclusion of the capillary fringe as part of the saturated
zone is at variance with accepted definitions of saturated zones
used by hydrologists and ground water geologists.

Recent studies in Louisiana indicate that many soils that are
classified in aquic suborders, such as those of the Crowley,
Beaumont, and Sharkey series, do not have high water tables even
though their morphology, position on the landscape, and the rainfall
patterns are consistent with that classification. These soils can
have water standing on them or go through prolonged periods (1 to
2 months) of high rainfall and low evapotranspiration  without
exhibiting saturation by free water below the surface horizon. The
A or Ap horizons may be wet but water will not stand in a bore
hole if the upper horizons are sealed off, and the B horizon will
absorb added water.

In other soils, represented by the Calhoun and Foley series in
Louisiana, the zone of free water saturation is confined to the
upper 1 or 1 l/4 meters and the underlying layers are not saturated.
This condition is believed to be fairly common in sloping areas Of
the Coastal Plains and NxnYcains although the soils involved
probably have udic moisture regimes rather than aquic regimes.
The aquic regime as now defined implies that a saturated zone Of
unknown thickness underlies the water table and that the water
table is relatively free to fluctuate through this zone.

In a third group of soils, represented by the Mhoon series in
Louisiana, the water table evidently is free to fluctuate through

several meters and free water can be present throughout the Soil.

Judging from their morphology, the soils in the three groups men-

0

tioned above have reducing  regimes and are properly classified in
v Proceedings of Southern Regional Technical Work Flanning

Conference of the Cooperative Soil Survey. Mobile, Alabama,
March 11-15, 1974
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aquic suborders. Yet, the difference in the zones of saturation
by free water in the three groups should be of consequence to
engineering and other uses of the soils.

Irrigated Soils

The expression "unless the soil is irrigated" appears frequently
in the definitions of classes in Soil Taxonomy. A question has
been raised on the procedure to follow if a soil is irrigated and
no unirrigated area is available on the same soil nearby from
which the moisture regime can be determined. In this situation
we know of no alternative to estimating the moisture regime from
the climatic data, as described in Soil Taxonomy (page 48). In
most instances, such estimates will be as valid as estimates for
unirrigated soils where direct, quantitative observations of the
soil moisture regime are lacking.

E. Definitions and Criteria in Soil Survey Manual

The subcommittee considered these matters:

Subject Pages in Chapter 4
of 4th Draft

Ferviousness classes.
Expansion of approach used in classes
of patterns of soil-water states to
describe depth to, thickness and
duration of zones of free water.

50-55
58-65

Available water versus water-retention
difference.

66-69

Criteria for soil-water states. 44-48

'Ihe northeast and western regional committees worked on water
description in the new Manual and their comments have both
influenced this report and been forwarded to Dr. McClelland, who
is in charge of completing the Manual, along with a number of
suggestions of a detailed nature by Johannes Rouma. Ideas herein
were discussed with the staff of the SCU, MTSC; their assistance
is very much appreciated. The suggestions on the description of
zones of free water are largely based on observations and recom-
mendations by R. B. Daniels, which appear in part in the subcommittee
report herein on water table models and in the report of the Southern
Regional Committee on Soil Wetness.

Perviousness: The advantages of perviousness as a term is that it
provides a word to describe the relative rate of water movement
that is not tied to a specific kind of measurement and state of
the soil--that is whether saturated or unsaturated. The latter is
particularly significant because the water movement of interest to
plant growth occurs in the main under conditions of unsaturation.
'Ike term could be used in parts of publications of the soil survey
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written for the layman. It avoids the problem with permeability
that the term has both a qualitative meaning (quality or state of
being permeable, Webster's), and as used in the interpretations
program of the cooperative soil survey is synonymous with vertical
saturated hydraulic conductivity. There is one very important,
and to the subcommittee paramount, advantage to the term perme-
ability: Estimates of it for the principal zones of the soil
form part of the documentation of series and are included in the
engineering section of standard soil surveys. Thus, its use
reduces the complexity of terminology and provides a closer link
between inpu'ding and outputting of pedological descriptions.

The need for lowering the upper limit of the lowest class of perme-
ability is supported by Fig. 1, which contrasts the classes used
by soil engineers and the present classes used in the cooperative
soil survey. (Units of feet per day are converted to inches/hour
by dividing by 2.) The limit of O.ti in/hr corresponds closely
to the upper limit for suitability for water retention of 0.001
ft/day in SCS construction specifications. The class names pro-
posed involve dropping "very rapid" and replacing it with "very
high". The other current class names are retained.

The limit of 0.0006 in/hr is not measurable in the field with the
double tube method for saturated hydraulic conductivity above the
water table (personal cormnunication, J. Bourna). Limited experience
by the writer suggests that values down to 0.006 in/hr may be
measured practically. According to A. Rogowski (personal communi-
cation), the lower practical limit of the air-entry permesmeter
is about 0.06 in/hr, the present upper limit of the lowest class.
Rogowski does indicate that the air entry permesmeter  may be
modified to measure values of 0.0006 in/hr. The SCS soil
mechanics laboratories measure values down to 0.0006 in/hr using
the core method. The question and its resolution is not for the
soil survey alone to consider, since the matter pertains to the
soil mechanics program in the SCS as well.

The committee considered and rejected the general application of
the term permeability to horizontal water movement. Specification
of the maximum horizontal conductivity would be useiXt in evaluating
suitability of soils with variable layers within the control sec-
tions for septic tank performance, agricultural drainage, rapid
long-range movement of pollutants, and the like. It was felt,.
however, that always to specify both the vertical and the horizontal
permeability would be too cumbersome. Permeability estimates by
horizon or zone on the series interpretations sheets or in tables
in soil survey publications usually may be used to determine the
maximum horizontal rate on the assumption that the vertical and
horizontal permeabilities are similar. If that assumption is
clearly misleading, the vertical permeability estimate should be
footnoted. Horizons that are highly stratified or clsy-banded
sands are examples of where vertical and horizontal permeability
are likely to differ by over tenfold.
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Free water: The patterns of soil-water states provide a set of
terms to express the taxonomic moisture regimes in common English
words suitable for interpretive statements. For many soils, how-
ever, taxonomic placement is not a useful predictor of depth and
continuity of free water. Hence, for these soils, the present
set of pattern terms is inadequate as a basis for several kinds
of nonagricultural interpretations. For example, suitability
for landfill sites is influenced by depth to free water during
the winter months, when the presence or absence of free water
has little or no influence on morphology and hence on taxonomic
placement in soils of mesic and frigid areas. It ispimarily  for
this reason that the expansion of the patterns to describe the
free water in soils more precisely is recommended.

These sets of classes could be used to form statements, such as
follows:

Very shallow; restricted; very thin; June through September
Deep; continuous; April through l&y; extremely deep remainder
of year

Shallow; restricted; multiple; thick; January through April
0

Such statements could be added to the term descriptive of the
taxonomic placement, as for example "usually moist," for Udolls
to form a statement. Usually moist with deep, continuous free
water, April through Nay, and extremely deep free water the
remainder of the year.

Free water is used in place of water table because the latter
term leads to confusion among disciplines and for the reasons
given in the subcommittee report herein on water table nu3dels.

Available Water Capacity Versus Water Retention Difference: The
recommendation for greater emphasis on water retention difference
in the Manusl is predicated on a change in the series interpreta-
tive sheets to replace available water capacity estimates by hwter
retention estimates. Some arguments in support of this change
are that

a) AWC estimates cannot be readily checked by measurement;
WRD can. Consequently, WRD is readily subject to adjust-
ment, whereas AWC to the extent that it differs from WRD
is not easily checked.

b) WRD fits well into ADP application of soil survey reports.
The national data bank would contain WRD. A specific
report would contain WRD plus a discussion of the estima-
tion of AWC for the soil uses in question. 0
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c) VRD estimates may be used for other purposes such as
calculation of field capacity and application of relation-
ships between unsaturated hydraulic conductivity and
volumetric water content. AWC estimates, if adjusted
from WRD, cannot be so used.

d) WRD lend themselves to the preparation of irrigation
@rides in which the proportion of the WRD used differs
depending on crop, texture and capacity of the crop
roots to exploit the horizons.

The guidelines for the laboratory tension rest on the assumption
that lower tension should be employed for coarser soil materials,
and that the tension used for sandy loams and coarser should be
lower if the materials have moderate or higher permeability
(saturated hydraulic conductivity) and are located a short distance
above a zone with either markedly lower permeability, example:
Patricia series; fine sand over sandy clay loam, or a very coarse
particle-size distribution, example: Estherville series; sandy
loam and loamy sand over gravelly coarse sand with 2-5 percent
passing 200 mesh. T"ne general basis for the proposal, but not
the specific guidelines, is discussed in the paper by D. E. Miller,
"Water Retention and Flow in Layered Soil Profiles," in SSSA
Special Fub. No. 5. The distance of 30 cm is probably conservative.
In practice it would be inclusive of the horizon with over half of
its thickness within 30 cm of the contact, and perhaps the defini-
tion should be so written. Use of saturated hydraulic conductivity
in these guidelines is not a good solution, since the relevant
property is unsaturated hydraulic conductivity at low tension, but
it would seem the more practicable alternative at the present time.
The stipulation for oxidic families originates from experience with
clayey Oxisols of Puerto Rico, which had appreciably higher field
water contents than the l/3-bar retention.

Criteria for Soil-Water States: Marlin Cline, who largely wrote
the current draft of the Manual, felt that improvement in the
criteria for field evaluation of the soil-water state would be a
useful committee function.

Soil-water state is defined by tension; O.l- and XT-bar are the
criteria for separation of three classes--dry, moist and wet.
An optional subdivision of moist into very moist and slightly
moist may be made, using as a basis halfway between U-bar and
O.l-bar water contents.

One approach is to use a tensiometer  to establish whether wet or
moist. Another approach is to measure the water content directly
with a calcium carbide moisture meter. This measured water content
is compared to estimates of 15-bar retention obtained by multiplying
the clay percentage by an assumed'factor, which for many SOi1
materials may be taken as 0.4.
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A water tension criterion rather than water content for the
separation of very moist from slightly moist is desirable to
avoid large energetic variability in the water state described
by the terms. A criterion of O.&bar is attractive because i+?s
about the highest tension measurable on a practicable basis with
commercial vacuum tensiometers. A tension near l-bar as a
criterion would stimulate the developent  of capability by soil
scientists to evaluate water state near where most plants under
conditions of high water need begin to show evidence of water
deficit.
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1975 NATIONAL SOIL SURVEY CONFERENCE

TECHNIQUES FOR MEASURING SOURCE AND YIELD OF SEDIMENT

COMMITTEE 5

The charge for this committee was as follows:

Assess the various techniques that can be used to measure
the yield of sediments from sources such as:

1. All or segments of watersheds in relation to land
use and topography.

2. Construction areas.

3. Mining areas.

0 4. Critical eroding areas or point sources from areas
of active erosion.

surmnary  :

Committee 4 of the Western Regional Technical Work-Planning Conference
of the Cooperative Soil Survey had the ssme charge. The discussion and
recommendations of this committee have been very helpful to the sub-
committees in responding to the charge. The members of Committee 4 are
ccmunended for their fine work.

Subcommittee A addressed point 1 of the charge and Subcommittee B
addressed points 2, 3 and 4. Each of the subcommittees prepared reports
on their portion of the charge and made recommendations for consideration
by the national conference. These recommendations were reviewed by the
four discussion groups during the conference, revised as needed, and com-
bined into one list.

The list of recommendations is followed by the discussion from the floor
of the conference and by the subcommittee reports.

RECOMMENDATIONS:

0

1. The National Cooperative Soil Survey (NCSS) should vigorously
encourage cooperative involvement of federal, state, and regional
agencies and institutions in refinement of individual parameters
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of the Universal Soil Loss Equation. The NCSS should take an
active pert in the selection of appropriate sites in order to
extend and project the data to other applicable areas. Research
is needed on "K" values for soils that occur on long slopes, on
slopes less than 2 percent, and for soils that occur on slopes
steeper than 20 percent. NCSS should make these research needs
known to ARS, CSRS, and the experiment stations.

2. The soil loss prediction method currently used by the U. S. Forest
Service in certain western states should be evaluated in selected
western locations by SCS in cooperation with ARS and the experiment
stations.

3. Wider distribution of Geology Technical Release No. 51 dated
September 1972, "Procedure for Computing Sheet and Rill Erosion on
Project Areas" should be obtained so that experiment stations, ARS,
SCS and others can fully test the procedures.

4. The NCSS should interface with ARS and EPA on the handbook contract
currently underway on non-point sources of pollution. Dr. McCracken,
ARS,  is USDA chairman for this project.

5. The NCSS should actively support the development of regional models
defining the transportation characteristics of sediment. These models
include erosion, deposition, and size distribution of sediments. It is
desirable that these models reflect land under different cover and
cultural practices that will interface with hydrologic and chemical
transport models. The NCSS should work closely with researchers who
sre developing these models.

6. The National Cooperative Soil Survey establist  a Task Force
(Multidiscipline)  on Critical Eroding Areas to

a. assemble and evaluate current research

b. interface with existing interagency conznittees  and groups
such as SEAM

c. explore ways soil survey can assist ongoing activities in
studies of erosion and sediment yield

d.' identify soils, regions, kinds of disturbed areas for which
data are needed

e. communicate data needs to appropriate research institutions,

7. That NCSS actively encourage the continuation and increase of research
grants, especially from the Environmental Protection Agency and the
National Science Foundation, to appropriate research institutions for
studies of soil erosion and sediment yield. Special emphasis is
needed in areas of energy-related surface mining.
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0 8.

9.

10.

11.

That the smount of accumulated sediment continue to be measured in the
selected “566 Watersheds" and that the group making these studies be
urged to continue evaluation in relation to predicted soil loss based
on the Universal Soil Loss Equation. That NCSS contribute any needed
soil survey data.

That the National Cooperative Soil Survey follow the research on the
usefulness of the portable rainfall simulator used by Gordon Huntington
of the University of California closely and make any needed soils input
to assist in the ongoing research.

That the pin-hole method, used at SCS' Soil Mechanics Laboratory at
Lincoln to investigate dispersion, be evaluated to determine its
potential for use as an indicator of erodibility. Soil Survey
Investigations Unit at Lincoln is the logical choice to do these
studies.

That the committee be continued and that the committee report as amended
be accepted by the conference.

Discussion from the floor of the conference:

Bartelli

Hidlebaugh

Johnson

Carter

Miller

Fenton

Flach

Bartelli

0
Ralston

What parameters of the Universal Soil Loss Equation are we
concerned with? Has any portion of the equation surfaced
as weak?

The committee discussed apparent weaknesses of "K" ValUeS
of some soils and C and P factors.

Need recommendation for action that is specific.

Should include the "R" factor.

Make recommendation in terms of small-scale studies that
can be conducted.

The Universal Soil Loss Equation was intended to be used
with slopes less than 20 percent. Need research on soils
with slopes greater than 20 percent.

We also need research on a rill factor.

Recent research work has not looked at slope length. Ws
also need to identify the soils at the original research
sites.

We have concern about extending use of the equation to long
slopes. ARS is interested in doing this research, but
they need support.
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Ralston -

Bartelli -

Grossman -

Bartelli -

Grossman -

Bartelli -

Johnson -

coover -

Bartelli -

Flach -

Miller -

SCS has made a request to ARS to conduct research on "K" 0
values for soils with slopes less than 2 percent and greater
than 20 percent.

Suggested by several participants that the Washington staff
take the initiative in expressing research needs to ARS.

Need to develop guidelines to improve "K" values for soils
with slopes less than 2 percent. Go back to Dr. Wischmeier
and ask him to look at "R" values of selected areas again.

Recommend that we prepare a list of recommended research items
for presentation to ARS.

The last recommendation is already underway.

NCSS is not an administrative unit. Who do we talk to in
order to get something done? Can direct work to regional
work planning conferences.

The senior soil survey staff might make sure that recommenda-
tions are implemented.

This could be recommended from the floor.

Not necessary. NCSS is a concept, not an incorporated body. 0
May want to focus recommending to any one group. We in
h'ashington can direct recommendations to areas, states, or
others. We have to get recommendations pointed to someone.

Could the conference make specific recommendations to someone
or agency?

Yes, we could.

Recommendations for research should be compiled into one
list as defined by NCSS.

ARS needs specific points to work on and reinforcement
of ongoing research.

To what extent should we direct research needs to CSRS?

Regional grants are available ($3.5 million per year). These
funds are the only ones available which we might influence
as to type of research. Soil loss studies are not a part of
this research this year. EPA is now getting most of the
research money. Still need requests to keep research in USDA.

It was moved and seconded that the conference accept the Committee 5 report.
The motion carried.

0
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Committee 5 Chairmen:

A. R. Hidlebaugh, Chairman

D. E. Pettry, Chairman, Subcomittee A

D. E. McCormack, Chairman, Subcommittee B
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SUBCOMMITTEE A

1975 NATIONAL SOIL SURVEY CONFERENCE COMMITTEE
ON

TECHNIQUES FOR MEASURING SOURCE AND YIELD OF
SEDIMENT: ALL OR SEGMENTS OF WATERSHEDS IN

RELATION TO LAND USE AND TOPOGRAPHY

Subcommittee Charge: Assess the various techniques that can be used to
measure the yield of sediments from sources such as
all or segments of watershed in relation to land use
and topography.

Due to the complex general nature of the charge and the inferred relation-
ships with sediment sources, the committee assessed the useage of the
Universal Soil Loss Equation relative to watershed sedimentation and
techniques for measuring sedimentation. Previous work by a similar com-
mittee of the Western Regional Work Planning Conference was utilized in
this report.

Background

The natural processes of sedimentation may be simplified into three basic
elements: erosion, transportation, and deposition of materials by the 0

action of rainfall, runoff, and gravity. The dynamic equilibrium of
sedimentation may be severely altered by cultural activities. Although
sediment derived from natural and agricultural sources has been & concern
in the past, land use changes and massive land alterations have created
additional concern.

Population migration from rural to urban areas has resulted in major
changes in land use. According to recent census data, about 60 percent of
the U. S. population resided in rural 8reas in 1900, and the proportion
declined to 26 percent by 1970. These land use changes and intensified
usage of watersheds have influenced surface runoff, erosion, and sedimenta-
tion. Studies indicate that sediment from relatively small urban areas can
exceed by 20 to 40,000 times the amount from rural areas (Wolman and Schick,
1967; Guy and Ferguson, 1962). Espey aal. (1966) reported the volume of
runoff per unit areas from urban watersheds increased about 200 percent
relative to rural. watersheds. Small changes to natural watershed cover
drastically increases surface runoff (Anderson, 1963). Guy and Ferguson
(1962) reported B deposition of 19 acre-ft. or 25,000 tons of sediment were
deposited in Lake Barcroft near Washington, D.C. for each square mile of
completed residential construction in the watershed. Based on stream sedi-
ment data, the estimated annual worldwide yield of sediment to the oceans
is about 20 billion tons or nearly 15.3 million acre-ft. (Holeman, 1968).

It seems evident that techniques for measuring sources and yield of sediment
are dependent on the understanding of the erosion, transportation, and
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deposition relationships. Not only are the field methods and equipment
used to collect data important, but also a knowledge of the sediment and
its distribution.

A. Assessment of the Universal Soil Loss Equation Relative to Watershed
Sedimentation.

Since about 1961 the Universal Soil Loss Equation has been useful for
predicting field soil loss. The initial primary purpose of the soil
loss prediction procedure was to provide specific and reliable guides
to help select proper conservation measures for agricultural lands
(Wischmeier and Smith, 1965). In recent years the equation has under-
gone various modifications in order to utilize it as a soil loss pre-
diction method for uses other than agriculture. The basic equation is
represented by:

A = RKLSCP

where A = average soil loss in tons/acre; R = rainfall factor;
K = soil erodibility factor; LS = slope length and steepness factor;
C = cropping and management factor; P = supporting conservation
practice factor.

Factor R was refined (Wischmeier and Smith, 1958) as:

R = EI/lOO

where E = storm energy in foot tons/acre-inch and I = maximum
30 minute intensity in inches/hour.

Soil erodibility factor K describes the inherent soil erodibility
expressed as tons/acre/unit of rainfall-erosion index (R). Continuous
fallow tillage on a 98, 73 foot long slope is the reference condition.

Discussion

Inquiries on the usage of the Universal Soil Loss Equation relative
to sediment sources revealed both optimistic and pessimistic usage as
well as alternate procedures. Unfortunately, it appears that some may
have incorrectly related erosion predictions established via the equa-
tion with actual sediment yield. It is rather evident that erosion
losses of a specific area may have little, if any, relationship to
sediment yields in a stream or from a watershed.

Actual data comparisons of predicted soil losses versus measured
erosion appear rather limited on a continental basis. Although close
data agreement has been reported at individual locations, there appear
to be discrepancies over broad areas in attempts to match predicted
soil loss with measured erosion and sediments on a storm to storm
basis, or annual basis. Numerous modifications and refinements of
individual parameters of the equation are underway. Additional compo-
nents involving complex slope factors and energy parameters are
evolving.
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A synopsis of pertinent subcommittee comments and inputs from the Western
Regional Committee are presented as follows:

a.

b.

c.

d.

e.

f.

g.

h.

Rainfall erosion index is currently a function of storm energy
and rainfall intensity. In many western states and other areas,
erosion is more related to the form and fate of winter precipi-
tation than to intense summer storms. Winter antecedent soil
moisture and permeability (frozen soil), and rain-on-snow events
are highly correlated to soil erosion losses and to channel scouring.

Cropping, management, and conservation practices nomographs
evolved primarily in agricultural row crop areas of the east
and midwest. These data need to be expanded for a wide variety
of land uses and vegetative cover types on a continental basis.
Broad class categories such as "rangeland", "flatwoods",  or
"Douglas-fir forest land" are not satisfactory categories. Cover
types should be related to overall ground protection and to the
radiation energy budget; a function of overstory, understory, and
litter. Cover factors should be a variable, dynamic function
dependent upon the sequence of climatic events; i.e., a full soil
cover during periods of little potential runoff, versus minimal
soil cover during periods of potential overland flow.

The validity of El indices values in excess of 350 have not been
fully substantiated and create considerable doubt. Oceanic-erogenic
climatic regions such as Puerto Rico, the Virgin Islands, Hawaii,
and perhaps Alaska are affected. The term "Universal" may be
inappropriate and perhaps misleading.

Assignment of a valid rainfall factor (R) to orographic areas
such as the Palouse and Nea Perce Prairies of Washington, Idaho,
and Oregon is a questionable, difficult problem.

Considerable skepticism exists relative to usage of estimated K
values on a state-wide basis without adequate field data.

Soil erodibility nomographs for farmland and construction sites
do not appear to be applicable to many tropical soils. Questionable
particle size analyses of nondispersant soils, mineralogy, and
organic matter levels affect usage of the soil erodibility nomo-
graphs.

Significant erosion on soils with less than 2 percent slopes,
particularly coastal plain regions, need to be taken into account
in soil loss predictions.

The validity of the Soil Loss Equation in watershed areas
that have been severely disturbed, compacted, and translocated
with exposed subsoil and parent materials is highly questionable.
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i.

J.

k.

1.

Influences of coarse fragments, mineralogy, bi-sequum  profiles,
lithologic discontinuities, high salt content soils, and high
organic matter content (74%) relative to soil loss predictions are
largely unknown entities.

Soil loss in areas of undisturbed surface conditions differ
drastically after fires, or cultural alterations, even on desert
landscapes. The important relationships of surface condition to
erosion do not appear to be recognized fully nor accounted for in
soil loss predictions.

Justification seems to exist for clearly separating normal yearly
erosion from occurrences that may occur once in several years.
An agricultural area may have rill erosion every year and slumps
and slides one year in ten when conditions combine in the right
sequence. It seems questionable that usage of the Universal Soil
Loss Equation could adequately apply to both COnditiOnB.

For maximum utilization of this or other soil loss methods it
seems essential that the method be capable of full utilization
by non-soil scientists. Conservationists and other professionals
must be able to recognize and reasonably compute the factors needed
to make estimates in a consistent manner.

Current Developments

Several states are currently assigning or re-evaluating factors and values
used in the Universal Soil Loss Equation. The U.S. Bureau of Land
Management is initiating a study that could serve as the data source for
development of "R" values in the states of Montana, Wyoming, Colorado, Utah,
and New Mexico. The Agricultural Research Service is currently gathering
data relative to "EI" and "R" factors in various geographical regions.

Use of Other Soil-Loss Prediction Methods

I. A method currently used by the U.S. Forest Service in some western states
enables computation of a quantified soil erosion hazard rating and net
soil loss to the channel system for watersheds in the Southwestern
Regionl. This procedure was adapted from Musgrove (194'71,  and it is
basically a factorial approach. The procedure reportedly provides a
more realistic coefficient for slopes greater than 30%. It also pro-
vides for soil cover density in terms of actual ground cover versus
cover associated with a specific management intensity or crop use. It
considers both splash and overland flow energy relationships.

II. The Bureau of Land Management, which manages approximately 160,000,000
acres, is currently utilizing a system of relative erosion rather than

0
lAnderson, D. A. 1969. Guidelines for Computing Quantified Soil Erosion
Hazard and On-Site Soil Erosion. USDA, Forest Service, Southwestern
Region. 30 pp.
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quantification of soil loss. Reportedly, the system utilizes present
visible factors to rate similar areas with a Soil Surface Factor from
1 to 100.

B. Assessment of Various Techniques for Measuring Sediment

Erosion losses from upland areas are not necessarily equivalent or
directly related to sediment yields of a stream or other water body.
Techniques for measuring sediment yield must account for the fact that
channels may be a site of soil loss as well as deposition. It seems
pertinent that evaluations of sediment yield be made with respect to
different natural environmental conditions such as geology, soils,
climate, runoff, topography, ground cover, and size of the drainage
area.

Previously, concern has been directed toward fluvial sediments eroded
via sheet and channel erosion. Due to complex irregularities of the
land surface, sheet flow does not occur continuously over large areas
but quickly concentrates into small rills or channels (Guy and Norman,
1970). Cultural disturbance of the natural landscape alters the complex
variables affecting sediment erosion, transportation, and deposition
necessitating more direct and indirect measurements of fluvial sediments
(Guy and Norman, 1970).

Erosion rates for various sediment sources present a complex array of
values (Table 1). Various recent estimates have been made relevant
to total sediment deposited annually (Table 2).

Discussion

In the early 1900'S investigators developed new equipment to measure
sediment independently. There was little uniformity and precalibration
was largely non-existent (Guy and Norman, 1970). Resultant data were
difficult to compare and the validity was questionable. An interagency
program was organized in 1939 by the U. S. Government to evaluate
instruments used to measure sediment and to standardize equipment and
methods. The early instruments used for sediment measurements were
primarily suspended sediment, bedload, and bed materials samplers. An
array of standard samplers and methods were developed by the Federal
Interagency Sediment Project of the Interagency Committee on Water
Resources located at Iowa City, Iowa, and since 1948 at Minneapolis,
Minnesota (Guy, 1970).

Many of the standard instruments currently used to measure sediment were
developed shortly after World War II and refined in subsequent years.
Many of these instruments are capable of manually collecting point or
single depth-integrated samples of suspended sediment at selected time
intervals at cross-section locations. Sediment samplers currently
recommended for field use include three depth-integrating suspended-
sediment samplers, two point-integrating suspended-sediment samplers,
and three bed-materials samplers. There are also single-stage samplers
and pumping samplers to obtain data from streams (F.I.A.S.P.,  1963).
These instruments carry the following coded designation:
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Table 1. Erosion Rates Reported for Various Sediment Source&

Sediment Erosion Rate
SOUrCe Tons/mile2/year

Natural 15-20
32-192
200

320

13-83
25-100

115

E Agricultural
c

Urban 50,000 Kensington, Maryland

12,800
13,900
1,030

10,000-70,000

200-500
320-3,840

l,OOO-100,cm

1,000
500
146
280
690
2,300

Geographic Location comment

Potomac River Basin

Pennsylvania and
Virginia

Mississippi River Basin

Northern Mississippi
Northwest New Jersey

Native cover
Native cover
Natural drainage
basin

Throughout geologic
history

Forested watershed
Forest and under-

developed land
Soils eroding at the
rate they form

Loess region
Cultivated land
Pasture land
Continuous row crop
without conservation
practices

Farmland
Established as tolerable

erosion
Undergoing extensive

construction
Small urban construction

area
750 mile2 area average

Missouri Valley
Northern Mississippi
Northern Mississippi

Eastern U. S. Piedmont

Washington, D.C. Area
Philadelphia Area
Washington, D. C. Area
Watersheds

As urbanization increases

Reference

62
76

44

76
83

4

2,'
83
83

a7
96

76

44

96
62

2



Table 1 cont'd

Sediment
Source

Highway Con-
struction

Erosion Rate
Tons/mile2/year Geographic Location comment Reference

36,000 Fairfax County, Virginia Construction on 179
acres 90

50,000-150,000 Georgia cut slopes 26

1From page 11: The Dow Chemical Company. 1972. An Economic Analysis of Erosion and Sediment Control
Methods for Watersheds Undergoing  Urbanization. National Technical Information Service, U. S.
Department of Commerce PB-209 212, Springfield, Virginia.
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Table 2. Sediment Sources and Their Total Contribution
To Sediment in Streams in the United State&

Sediment Sources

R0d.S

Mining

Agriculture

Urban

Pasture and Rangeland

Forest

Federal Land

Other

Total Sediment to Streams

Stream Bank Erosion

Total Sediment

Total Sediment
Million Tons Per Year

57

20

750

80

230

125

15

1,416

500

1,916"

1
From page 15: The Dow Chemical Company. 1972. An Economic
Analysis of Erosion and Sediment Control Methods for Watersheds
Undergoing Urbanization. National Technical Information Service,
U. S. Department of Commerce PB-209 212, Springfield, Virginia.

*Total sediment is sometimes reported as about 4 billion tons/year
for the United States.
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US - United States standard sampler
D - Depth integrating
P - Point integrating
H - Hand-held by rod or rope, for cable and

reel suspension the H is omitted
BM- Bed material
U - Single stage

YEAR - Year (last two digits) in which the sampler
was developed

Suspended-Sediment Sampler - To obtain a sample that is representative of
the water-sediment mixture moving in the stream.

Depth-Integrating Sampler - To accumulate a water-sediment sample from a
stream vertical at such a rate that the velocity in the nozzle at the
point of intake is the seme as the immediate stream velocity, while running
the vertical at a uniform speed.

Point-Integrating Sampler - Obtain a depth-integrating sample from deep
or swift streams by holding the value open while integrating the stream
depth.

Bed-Material Sampler - Collect bed-material samples of particles less than
about 30 to 40 mm in diameter.

Recently, instruments such as automatic-pumping sediment samplers, the
neutron gage, and turbidity meter have been developed and utilized to
measure sediments.

a.

b.

C .

d.

Delivery ratios have been developed for some physiographic
areas and related to watershed characteristics. Unfortunately,
the few areas investigated represent a very small portion of the
United States.

The time factor related to sedimentation and the depositional
distribution are very important for a systems analyses. It is
desirable to know how much sediment a watershed contributes in
a given period of time.

There is a lack of coordinated effort to collect sediment
yield data for various types of watersheds over an extended
period of time.

Past systems have relied on stream guage data to characterize
watershed hydrology. There are more parameters in the water-
shed requiring quantification. Soil and geomorphic features
drastically affect the hydrologic and sedimentation processes
in vatersheds.
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e.

f.

g.

h.

i.

j.

Inconsistencies occur in the use of sediment delivery ratios
when applied to gross erosion estimates for obtaining sediment
yield. Delivery ratio curves are useful for determining single-
point yield estimates; however, efforts to use them relative
to sediment routing combination in watersheds is of questionable
validity.

Concern exists relative to the adaptation of soil loss and
sediment yield equations developed primarily for agricultural
lands and applied to urban development areas.

Sediment rating curves, reservoir sediment deposition surveys,
gross erosion equations, and sediment delivery ratios provide
estimates of the total sedimentation at a site, but they do not
indicate sources or distribution. Sediment yield models that
interface with both hydrologic and chemical transport models
need to reflect both the source of sediment and its relative
size distribution.

Sediment accumulation on flood plains can be recognized by
aerial photography and supplemented by field examinations to
determine depth and characteristics of the depositions. Other
types of remote sensing imagery offer significant promise as
techniques to document specific sedimentation and movement
utilizing automatic data processing.

The development of adequate sediment measuring equipment and
techniques is largely dependent on understanding the complete
environmental system of the watershed area. It is essential
to understand the distribution of sediment in the flow.

Consideration is urged for the rapid integration of existing
remote sensing techniques and automatic data processing
methodology to sedimentation detection and measurement systems
on a routine basis.

Subcommittee Members:

D. E. Pettry, Subcommittee Chairman, Blacksburg, Virginia
J. L. Hunt, Upper Darby, Pennsulvania
C. S. Holzhey, Beltsville, Maryland

eR. B. Daniels, Raleigh, North Carolina
B. Birdwell. Ft. Worth. Texas
F. P. Miller, College Park, Maryland
B. R. Smith, Clemson, South Carolina

"L. H. Rivera, San Juan, Puerto Rico
"0. F. Bailey, Honolulu, Hawaii
0. L. Richard, Spokane, Washington
J. P. Culver, Lincoln, Nebraska
R. L. Kuhlman, Washington, D.C.
W. M. Edwards, Coshocton, Ohio.
B. J. Miller, Baton Rouge, Louisiana "Present  at Conference 0
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SUBCOM4ITl'EE  B

1975 NATIONAL SOIL SURVEY

ON

CONFERENCE

TECHNIQUE3 FOR MEASURING SOURCE AND YIELD OF
SEDIMENT FROM CONSTRUCTION AREAS, MINING AREAS,
AND CRITICAL ERODING AREAS OR POINT SOURCES

Subcommittee Charge: Assess the various techniques that can be used
to measure the yield of sediments from sources
such 8s construction areas, mining areas, and
critical eroding areas or point source8 from
8reas of active erosion.

The amount of data now being collected on erosion and sediment yield from
construction are**, mining areas, and critical eroding areas is meager
relative to our needs. The ability to estimate with reasonable accuracy
the sediment yield from such are&8 16 important in:

8. convincing land owners, developers, local governments, and others
of the need for and value of practices to minimize erosion;

b. evaluating or demonstrating the need for replacement of topeoil
on construction sites;

c. the development of minimum standards for erosion control
practices;

d. the design of sediment basins, sediment pools, and sediment
storage in reservoirs, and to highlight the need for land treat-
ment above reservoirs.

!l!wo major kinds of data collection activities are recognized:

a. those that require elaborate or expensive measurements of a
kind normally conducted by major research institutions,

b. those that require inexpensive measurements which might be
made on many kinds of soil by workers of SCS and other
agencies es part of their regular field activities.

This report deals separately with each of these two kinds of activities.

I. Elaborate or expensive measurements of erosion and sediment yield.

The subcommittee recognizes the value of recent work at Purdue University
and other research institutions in measuring runoff and erosion from
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scalped areas and fills in elaborate and relatively expensive studies.
Data developed through such studies should be assembled, by kind of soil,
at the national level as the work is completed.

II. Inexpensive measurements of erosion and sediment yield.

The subcommittee brain-stormed the identification of methods of collecting
useful data by inexpensive measurements. Numerous approaches were evaluated
for measuring erosion loss at sites and for evaluating sediment in stresms,
basins, and reservoirs

III. List of references.

The list was assembled by the subcommittee to
recent work in erosion and sedimentation that

include most of the
h,as been published.

leading
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NATIONAL SOIL SUWEY CONFEKENCE
ORLANDO, FLORIDA. JANU4RY 26-31, 1975

REPORT OF THk COMMITPEE ON CUlSSIFICATION OF SOILS
RESULTING FROM MINING OPERATIONS AND THE INTERPRETATIONS

Charges  for the committee were as follows:

1. Develop criteria and field and laboratory techniques for
classifying soils on mine spoil and other areas affected
by mining operations at appropriate levels of the taxonomic
system.

2. Develop criteria
and treatment of

for interpreting soils for the optimal use
land affected by mining operations.

Introduction

Mapping units of soils in materials resulting from surface mining operations
have been classified as miscellaneous land types in soil surveys completed
earlier than a few years ago. Examination of the soils involved was super-
ficial in most of these surveys and relatively little specific information
was gathered on the soil properties. Most napping units were named as Strip
mines, Strip mine spoil, Mine land, Mine pits and dumps, and the like, or as
simpl~e  subdivisions of such miscellaneous land types. Some surveys completed
in the 1960's separated as many as six to ten different mapping units of
Strip mine spoil, distinctions between mapping units being based on slope,
texture, reaction, and lithology of the soil material.

Interest in soils in mine spoils has increased substantially during the past
several years. This has been stimulated in part by increased surface mining
activity and more Interest In reclamation of mined land. Many detailed de-
scriptions of soils in mine spoils have been written during this latter
period. The work in West Virginia, Ohio, and Pennsylvania in particular
Is known to the committee.

Recent estimates (SCS Advisory CONS-6, 3/26/74; re: Status of Iand Disturbed
by Surface Mining as of January 1, 1974, by States) indicate that the total
area disturbed by surface mining in the U.S. is near 4.4 million acres and
that roughly 40 percent of that is due to coal mining. Those estimates indi-
cate that the total area disturbed increased nearly 40 percent between 1965
and 1974. The increase during the last two years was at about that same
rate, but it is expected to be greater in the future.

The 1974 Regional Soil Survey Conferences of the Northeastern States and of
the Western States each included a committee that dealt with this subject.
The reports of those committees were considered by this national committee
and they are discussed in this report.
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Classification of Soils on Mine Spoil

Discussions of the classification of these soils have involved two separate
but closely related questions:

A. How

1.

2.

B. HOW

should the soils be handled in the Soil Taxonomy7

Can they be classified adequately for the obJectives of the soil
survey within the present framework of classes of Soil Taxonomy,
or

Should they be brought together in a separate class in a high
category of the classification system?

should mapping units of these soils be identified and named in
soil surveys? Again, two alternatives have been considered in
current thinking:

1. Name mapping units as phases of classes in high categories of
the classification system.

2. Identify and name mapping units as phases of series or of soil
families.

These questions and the alternatives are considered in the following para-
graphs.

mere appears to be rather wide agreement that the soils in question should
be included in Entisols. The current definition of the cambic horizon poses
a problem in this regard, and that is discussed in a later paragraph.

A. Classification at the Suborder Level

For classification at the suborder and lower categorical levels, two differ-
ent approaches have support among the committee members and others who have
made their views known to the committee. A consensus in favor of either of
the alternatives was not evident. Cne approach would attempt to bring
together at the suborder level soils on mine spoils and on other materials
recently deposited by man, such as sanitary land fills, earth fills, and
other deposits of earthy materials. The rationale is that man has been the
most important soil forming factor and is the common denominator for these
soils. The other approach is to classify the soils in the current classes
of Soil Taxonomy, as has been done in many surveys completed within the last
several yews.

A proposal from West Virginia University to bring together the subJect soils
in a new ouborder, Spolents, is outlined in Appendix A. The formative element
"spol" in the name is from the Latin, spoliare--to spoil. Spolents meet the
criteria for Entisols and criteria 1, 2, and 4 of Crthents, but they may or
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may not meet criterion 3 of Orthents, which concerns slops and organic matter
in relation to depth. In addition, Spolents must have at least three of the
six criteria listed below (abbreviated here --see Appendix A for cauplete
statements).

1.

2.

3.

4.

5.

6.

If coarse fragments an? at least 10 percent by volume, they are
disordered such that more than 50 percent have their long 8x1s at
an angle of at least lC degrees relative to any plane in the soil.

Color mottling Is present and 16 not related to depth or is not
regularly spaced in the soil.

!Ihe edges of fissile coarse fragments are frayed or splintery rather
than smooth.

Coarse fragments bridge voids that result in discontinuous irregular
pores larger than the texture porosity.

A surface horizon, or a horizon immediately below a surface pavement
of coarse fragments, that is 1 to 4 inches thick contains more of the
less than 2 mm fraction than any other layer to a depth of 40 inches.

Local pockets of contrasting materials, excluding single cosrse
fragments, that range in horizontal dimensions from 3 to 40 inches
are present.

Great groups of Spolents ara set apert on the be616 of soil temperature and
moisture regimes  as Udispolents, Ustispolents, etc., in a fashion parallel to
the great groups of Orthents and Fluvents. Subgroups are distinguished llpainly
on lithology of coarse fragments in the control section, but the proposal
recognizes that additional subgroup criteria may be needed in other regions.
Family cLasses  for particle size, mineralogy, soil temperature, and modified
soil reaction classes are used to set apart families.

In commenting  on the use of character of the coarse fragments to set apart
subgroups of Spolents, the Northeast Rgional Committee on Highly Disturbed
Soils noted:

“The emphasis on coarse fraepnents  at a high level of
classification is believed Justified by the fsct that
minesoils are created from more or less fractured and
disintagrated  rocks which autosmticelly  assume a lvljor
role in determining genetic processes as well as use
potentials and mnsgsrent  requirements of these soils. ”

lhe report of the Northeast Regional Cosssittee  also suggested the following:

“In order to exclude minesoils from certain high level
classification categories and to assure their placement
under the more meaningful proposed suborder of Spolents,
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it appears necessary to meke some minor changes in the
definitions of several suborders of Entisols and perhaps
in the minimum requirements for a cambic horieon, as
r0110ws:

1. Arents should require at least 2C percent by volume
of fragments of diagnostic horizons in the soil
below any A horizon.

2. Aquents should include an insert that the period of
saturation during the year should be 30 days or longer
(or some other extended minimum period of wetness).

3. Fluvents should include stratification within one meter
of the surface as an essential part of the definition.
Also, irregular carbon content vith depth should be
associated vith observable stratification, at least in
sari8 part of the profile.

4. Orthents should include an insert that they have less
than 2C percent (volume) of fragments of diagnostic
horizons, etc., as written in item 2 of the definition.
In addition, the definition should include a statement
as r0110vs: "do not include more than 2 of the 6
properties listed for definition of Spolents in addition
to the h Items used to define Orthent6.

5. Cambic horizon6 should require acme property in addition
to weak structure. A6 suggested by Dr. John E. Mtty,
in hi6 response to Subcoamlttee  3 of Comrmittee 7, a satis-
factory criterion might be, "peds distinct enough that
crushing them result6 In a perceptible change of color."
In this connectlon, it should be emphasized that the
crushing should exclude all rock fragments, 6ase of vhich
may be weak enough to cN6h readily vlth the fingers."

The proposed suborder of Spolents Is appealing to many individuals because
it serves to flag man'6 influence on the character of the soils and distin-
guishes them fra6 other "natural" Entlsols. With the present classes and
deflnitlons  in Soil Taxonomy, the soil6 in question are distributed among
the five suborders of Entisols plus Cchrepts  and probably Aquepts.

The five suggestions of the Northeast Regional Camaittee  that are quoted above
seemingly would improve the dlstinctlon  between the proposed Spolents and
other suborders, but some problem6 remain to be solved. Problems that have
been identified include the folloving:

a. It does not seem feasible to define Spolents to include all Entlsols
that have resulted directly frram man's activities without eliminatiw
the suborder Arents, yet keeping the "ran-made" soil6 together 6eem6

0
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to be the strongest reason in support of the proposed new suborder.
!Phe  probablllty  that a significant volume of fragments of diagnostic
horizons will be present in the 10 to 40 inch section depends on
several things, including: thickness, coherence, and physical
strength of the diagnostic horizons at the time they were disturbed;
thickness of the section disturbed or moved; the machines used and
the procedure of the earthmoving operation. In this respect, the
Implications of an overburden 12 to 15 feet thick, as for phosphate
mining in Florida, compared  to overburdens 50 to & feet thick, as
for some coal mining in the Appalachian Plateaus, Illinois, and the
northern Great Plains, are clear. At the same time, mining proce-
dures aimed at reclamation, such 8s stockpiling favorable soil
materials and placing material from the upper part of the regolith
In the uppermost part of the overburden spoil, increase the probabil-
ity that a significant volume of fragments of diagnostic horizons
will be present in the nev soil, even if the overburden is very thick.

A large proportion of soils in mine overburden spoils evidently lacks
consistently identifiable fragments of diagnostic horizons in the
40 inch section. Limited field studies in Florida and Illinois
indicate that fragments of diagnostic horizons are present In many
pedons  but at the same time are not usually present in soils in those
areas. The classification of mapping units of soils in spoil material6
evidently would be simplified if the definition of the suborder Arents
were changed to require a minimum volume of fragments of diagnostic
horizons in the 10 to 40 inch section. A limit of 2G percent by volume,
as suggested by the committee of the Northeast Region, appears to be
reasonable with respect to the goal of keeping most soils in surface
mining overburden spoils in one suborder. The limit needs to be tested
on 80116 that have been altered by deep ploving and by reawal of hard-
pans to see if it would leave rocm for a useful suborder of Arente.
If the limit were set at 20 percent of the 10 to 40 inch section and
fragsents  of diagnostic horizons were identifiable in only part of
that section, the required proportions for that part become quite
high; for example:

Horieon  Thickness Volume Required

24 inches 25 percent
18 inches 33 percent
15 inches 40 percent
12 inches 50 percent
l0 Inches 60 percent

It should be noted that the question of setting a limit on the pro-
portion of fragments of diagnostic horieons required for Arents is
the same whether or not the proposed suborder of Spolents is
recognieed.
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b. Soils in “tailings” and “slimes,” which are byproducts of ore
processing plants, logically should be included in Spolents, if the
objective is to keep man-mede soils together, but it is not clear
how that could be done using criteria that are soil properties. The
parent materials of these soils were deposited from water suspension
end therefore have meny  characteristics of natural sediments. Many
of the soils in question cl~sslfy  as Aquents, Psamments,  or Orthents
by the present criteria of Soil ‘lbxonomy  end they are not included
in Spolents by the suggested criteria. It seems likely that fill
materials from hydraulic dredging would also be difficult to include
in the proposed Spolents for similar reasons. !Phe  present exclusion
of many man-made soils from the proposed Spolents seems to weaken
the main argument for proposing the new suborder.

C. The criteria for the proposed suborder of Spolents depend heavily
on the presence of coarse fragments In the soil. Pour of the six
criteria are concerned with coarse fragments. Consequently, the
criteria do not work well for soils having low amounts of coarse
fragments. Although a high content of coarse fragments and stones
is the usual condition in soils in coal mine overburden spoils in
the Appalachian Plateaus, this Is not true of all mine spoils. In
areas where the uppermost 5 to 10 feet or more of the natural rego-
11th contain little stone, mining procedures aimed at reclamation
can produce a soil with a very small proportion of coarse fragments.
Such soils  are not uncommon in coal mine spoils in Illinois, for
example.

(h the other hand, the criterle of color mottling independent of
depth and spacing in the profile (criterion 2) and of dlscontinuous
pockets of contrasting materials (criterion 6) do seem to be charac-
teristic of soils in mine overburden spoils; at least, exceptions
have not come to the attention of the committee. Those features,
however, are not characteristic of the so116 dtscussed in item b.
above.

!fhe authors of the proposal outlined in Appendix A are aware of the
limitations of scxse  of the proposed criteria end they are working to
devise criteria that would be useful more generally.

d. Whether or not stratification within 1 meter of the surface can be
made definitive for Fluvents, as suggested by the Northeast Regional
Comnittee,  without upsetting that grouping is e moot question.
Presumably, fine stratification of e few millimeters, more or less,
was meant. In a sample of 12 series dewriptions  of Fluvents, half
were silent regarding the presence or absence of fine or thin strati-
fication within the 40 inch section. !Ihe proposed criterion needs
more thorough testing before it can be recommended for adoption.
A number of soils on mine overburden spoils have slopes less than
25 percent end organic carbon content that decreases irregularly
with dept. Consequently, the question needs to be dealt with
whether the soils are classified as Orthents or es Spolents.
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e.

f.

Tne proposal to make lithology of the coarse fragments diagnostic
at the subgroup level is a large departure from the way that feature
is nov handled in Soil 'hxoncmy.  With few exceptions, differences
in mineralogical composition related to lithology of the permit
mterials are diagnostic in the series or family categories. We
do not find a compelling reason to depart from the guidelines in
the current Soil lbxonomy  with respect to lithology of coarse frag-
ments in soil.

A weak or moderate grade of soil structure extends to depths greater
than 10 inches in a significant proportion of coils in mine  spoils.
By strict application of the current criteria of Soil ZBxonomy,
these soils have cambic horizons and belong vith tkhrapts. Hany of
the 60116 involved are young--only 10 to SC years old--and horizona-
tion appears to be very weak. Most people who have expressed an
opinion to the committee think the soils in question here should be
placed in the same classes as other-vise similar Rntisols in mine
spoils of similar ages.

This would require amending the definition of cambic horizon to
require some evidence of alteration in addition to the presence
of soil structure.

Note that the question with respect to cambic horizons needs to be
dealt vith whether or not the proposed suborder of Spolents is
recognized.

me ccxnmittee  on land altered by mining operations of the Western Regional
Conference considered classification of the soils involved as Orthents and
a8 Arants and reported a nearly unanimous conclusion that they should ba
classified as great groups of Orthents. Their rejection of a proposal to
classify the soils as Arents  followed from their belief that thi6 would
seriously complicate the classification and mapping of soils involved.

B. Identification and. Naming of Mspping Cnits

Currant proposals for identifying and naming mapping units range from phases
of suborders to phases of series.

Tne attached legend of mapping units in Warwick County, Indiana, (Appendix B)
illustrates classification and naming as phases of the suborder Crthents.

The Western Regional Committee recommended that the lowest level of classi-
fication should be phases of great groups, using the terminology for sol1
family class criteria to identify phases. They further racommanded  that
only the following particle sfze class terms be used: sandy, sandy-skeletal,
loamy, loamy-skeletal, clayey, clayey-skeletal, and fraepaental.  lha Western
Conference also thought that users of soil surveys ought to know from the name
of the mepping  units that the soils have been altered by mining. A suggestion
to nasw such mapping units as “Mined land, Loamy  Cryorthents,”  for example,
uaa favorably received by the Western Regional Conference.

273



The attached legend for Belmont County. Ohio (An~endix C) illustrates a 8

survey where the mapping units are phsses of 6oii  familiks. me 16 mapping
units are given descriptive names. If c-on names for soil families were
established, as suggested in the proposal from West Virginia, these mapping
units could be named as phases of soil families.

The Northeastern Regional Committee proposed that mapping units be identified
and named as soil families, using common soil family names, as In the proposal
from West Virginia (Appendix A). A hypothetical mapping unit nme with this
approach might be "Cuzzart family, 8 to 25 percent slopes."

lastly, soils In mine spoils have been classified as soil series and mapping
units have been named as phases of those series in several surveys in Oklahoma
and one in Alabama. Descriptions of the Kanima and Palmerdale series, which
were established for those surveys, are in Appendix D.

A number of individuals have expressed misgivings about proposals to identify
and name mapping units of soils in mine spoils at the series level. SOLIE

doubt the practicality of mapping and classifying these soils at the family
level. The questions stem from uncertainty that useful mapping units can be
designed and accurately mapped at those low categorical levels in view of the
heterogeneity of many mine spoil materials. There is concern that the time
and effort required to accurately map the soils at low categorical levels may
be excessive in relation to that spent mapping natural soils.

bpping soils in mine overburden spoils at the family level is currently being
tested in several soil surveys in Ohio and West Virginia. These surveys are
said to be working out quite well thus far. The legends are providing a basis
for more detailed observations of sets of properties of the soils and for
recording them systematically.

It seems proper to propose series for soils in mine spoils and to test the
idea of mapping and classifying such soils at the series level. In those
instances, however, the soils need to be examined more systematically than
would be necessary for natural soils to establish the validity of the series
classification or the lack of validity of the classification. Without such
a systematic examination, there is real risk of having: (a) some series names
that represent classes in the taxonomic system and (b) other series names that
simply identify mapping units consisting of an assortment of soil materials.
If that were to happen, the net effect would be a down-grading of our classi-
fication of soils.

Two Ideas seem important for decisions on the categorical level at which soil
mapping units are Identified and named:

1. If we identify and classify soils only in classes of high categories
of the classification system, relatively few soil properties in
relatively broad classes are controlled by the classification.
Consequently, interpretations based on the classification must be
in broad and general terms. Ranges in a few properties that are
of importance for expected uses can be narrowed by setting apart



phases of the broad taxonomic classes, so that more specific end
more useful interpretations of the mapping units can be made. In
this situation we rely, for the most part, on the general body of
knowledge of soil science to make interpretations of mapping units
of individual soil surveys. This is the approach we have used in
most surveys of surface mine spoils, whether the mapping units have
been identified as phases of a miscellaneous land type or as phases
of Orthents.

2. & the other hand, if we want to transfer experience on the behavior
of the soils from one place to another on the basis of B whole set
of narrowly defined soil characteristics, we seemingly will need to
identify mapping units of soils in mine spoils as phases of soil
families, or perhaps even as phases of soil series. Such classes
could serve as a basis for collecting specific data on behavior
of kinds of soils and for predicting the behavior of similar soils
elsewhere, as ve do now for soil series and soil families of natural
soils.

Interpretations

Two topics were considered by the corrmittee. tie concerns the suitability
of natural soil materials and other overburden materials as final cover for
reclamation of mined land. The second concerns Interpretations of soils
resulting from mining operations.

A. Suitability mtlngs of Soils for Use as Final Cover for Mined Iand

Most states now require a reclamation plan before permits or licenses for
surface mining are issued. Reclamation requirements vary a great deal among
states, but some include statements about the character of the material used
as final cover of mined land.

A detailed soil survey and a geological survey of the area prior to surface
mining provide much basic information needed for reclamation plans. They
provide, among other things, information on the location and character of
materials most suitable for final cover of the mined land. Guides for the
analysis and interpretation of geolo

"/'
cal surveys for this purpose are beyond

the scope of the present committee.& The discussion here concerns interpre-
tations for soils in areas where surface mining is proposed.

l/ The following publications contain valuable guides for the analysis and
interpretation of geologic information and references to other publications:

a. Mine Spoil Potentials for Water Quality and Controlled Erosion.
Division of Plant Sciences, College of Agriculture and Forestry,
West Virginia University, Morgantown. Environmental Protection
Agency, Water Pollution Control Research Series; 14010 EJ!3;
December 1971,.
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The Western Regional Conference considered a guide developed by the staff
in North Dakota for assessing the suitability of soil materials as final
cover for mined land. Of special concern is the thickness and extent of
materials that are suitable for respreading on the surface of regraded areas
to provide a medium for plant growth. The North Dakota guide is reproduced
in Appendix E. The Western Regional Conference favored using the criteria
for rating soils as a source of topsoil instead of adopting a new guide.
The guide for rating soils as sources of topsoil is attached as Appendix F.

It has been pointed out to the present committee that the guide for rating
the suitability of soils for topsoil16 of limited usefulness in many areas
of Pennsylvania and adjacent states because it is too restrictive. Most of
the materials available for final cover for mined land in such areas have
poor suitability (the lowest rating) by the current criteria; yet there is
a significant range in the suitability of those "poorly suited" soil materials.
Thus for rating soils for final cover for mined land, guidelines for selecting
the most suitable materials among those available locally would be useful.

It would seem feasible to revise the current guide for rating soils as a
source of topsoil 60 that it could serve also for rating soils for use as
final cover for mined land. For both objectives the primary consideration
is providing a medium favorable for establishment and growth of adapted
plants.

B. Interpretations of Soils Resulting frcm Mining Operations

The Western Regional Conference concluded that soils altered by mining opera-
tions can be interpreted using the guides already available, provided they
are described and characterized adequately according to current standards
and procedures used for natural soils.

It was mentioned earlier that the kinds of interpretations that can be made
depend on the number, and the importance for the objective, of soil charac-
teristics that are controlled in the mapping and classification of the soils.
If the soils can be classified and mapped accurately as phases of soil
families, current guidelines for making interpretations can be used until
more experience data on soil behavior by classified kinds of soils are accumu-
lated. Lbwrent procedures for using Form SCS-Soils-5 for correlation of
interpretations should apply to soils in mine spoils as they do for natural
soils.

(Continued)
b. Mine Spoil Potentials for Soil and Water Quality. R.M. Smith, et al,

West Virginia University. Environmanta Protection Agency, Environ-
mental Protection Technology Series EPA-670/2-74-070. October 1974.

C. Lignite Mine Spoils in the Northern Great Plains--Characteristics
and Potential for Reclamation. F.M. Sandoval, J.J. Bond, J.F. Power,
and W.O. Willis. Research and Applied Technology Symposium on Mined
Lend Reclamation, Pittsburgh, Pennsylvania. March 1973
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Several of the committee expressed the need for caution In making interpre-
tations of soils in mine spoils--especially engineering interpretations.
Soil permeability, for example, is thought to vary widely over short
distances and wlthln similar materials because of differences In compaction
by heavy machinery during reclnmation. Differences in moisture content at
the time of final grading can result in large differences in degrees of
compaction between otherwise similar soils. ConsequentIy, predictions of
behavior of soils in mine spoils should be conservative until we have more
data on the behavior of classified soils.

Results of lnvestlgatlons that have been conducted in West Virginia, North
Dakota, and other places on special problems encountered in mine spoils need
to be assembled in a readily avaiLable Porm for guidance of soil scientists
and others who must make interpretations for these soils. Among these are
extreme acidity srlsing from sulfide minerals, potential acidity from sulfide
minerals, field clues to the likely presence or absence of pyrite or other
minerals that are unstable In oxidizing environments, and problems associated
with high clay and high absorbed sodium content.

Recommendations

A . CIassificatlon  of Soils on Mine Spoils

1. The definitions and criteria for the proposed suborder of Spolents
should be studied further and revised before further consideration
is given to incorporating the suborder into the soil classification
system.

2. For the present, soils on mine spoils and other sreas affected by
mining operations should be classified at appropriate levels of the
current classiflcatlon system.

3. The feasibility of setting a limit between Orthents (or Spolents) and
Arents at 20 percent by volume of fragments of diagnostic horizons in
the 10 to 40 inch section should be tested.

4. The criteria for Fluvents and Fluvcntic subgroups should be amended
to exclude soils in mlne spoils that have an irregular distribution
of organic carbon with depth.

5. The possibility of making the lower limit in degree of expression of
the camblc horizon slightly more restrlctlve,  by requlrlng peds
distinct enough that crushing them results in a perceptible change
of color, should bs tested.

B. Identification and Naming of Kepplng Unlts

1. The categorical level at which soils on mine spoils are named and

0

identified should depend on the objectives of the survey and on the
resources avalIable to make the survey.
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2 .

3.

4 .

Where identification of soils as phases of great groups will meet l
the objectives of the survey, cur-rent conventions-for-naming mapping
units at that level should be followed. The inclusion of a short
term in the name to indicate that the soil has been altered seems
feasible.

Where identification of the soils as phases of families is required
for the objectives of the survey, the short (common) names for soil
families should be used in the names of mapping units.

We should be conservative in using soil series to name soils on mine
spoils. It is proper to test the idea of mapping and classifying
such soils at the series level. In those instances, however, the
soils should be examined more systematically than would be necessary
for natural soils In order to establish the validity of the series
classification.

C . Interpretations

1. Guides for rating soil materials for use as final cover for mined
land should be prepared.

2. Predictions of behavior of soils on mine spoils should be conservative
until more data on the behavior of classified soils have been accumu-
lated.

3. Results of investigations of special problems encountered in soils
on mine spoils should be assembled for guidance in making interpre-
tations. Among the special problems that should be included are
extreme acidity arising from sulfide minerals, potential acidity,
field clues to the presence or absence of sulfide minerals, and high
clay and high absorbed sodium content.

Committee Members

Frank J. CarlIsle, Jr., Chairman
R. M. Smith, Vice Chairman L. D. Giese J. B. Fehrenbacher
0. W. Rice R. I. Turner 0. J. Iatshsw
J. A. DeMent E. J. Ciolkosz K. 0. Schmude
R. E. Nelson ~G. A. Nielson R. L. Googins
T. J. Holder G. J. Post W. M. Edwards

Except for a few changes in the Recommendations section that were suggested
by the Conference, the foregoing part of this report is essentially like the
draft preliminary report dated September 1974 that was sent in September to
the committee members and in October to expected participants in the National
Conference. Comments on the draft preliminary report that were received by
the committee chairman before January 21 were included in the discussions by
the discussion groups to the extent that was feasible.
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Reactions of the Conference Discussion Groups

Notes on the reactions of the discussion groups of the conference to the
preliminary committee report are presented in this section. The notes are
arranged according to the outline of the preceding section on "Reccmmends-
tions."

A.l. and A.2. Each of the discussion groups considered these statements
and either explicitly agreed with them or did not express disagreement.
Several people reacted favorably to the proposal that soils in mine
spoils be kept together in a class at the suborder level, as in the
proposal from West Virginia. However, a majority of those who expressed
an opinion seemed to favor classifying the soils in the present suborders
of Soil Taxonomy. One of the discussion groups suggested that the lnitla-
tive for revising the proposal for Spolents so that it might apply more
generally should be left with the authors of the proposal. A suggested
alternative to the proposed suborder of Spolents was to bring soils in
mine spoils together in extragrade subgroups of the appropriate greater
groups.

A.3. Each of the discussion groups considered this statement. They

0

agreed that a revised statement of the limit between Arents and Orthents
(or Spolents) was needed and that the proposed limit should be tested.
Discussion group B thought that the proposed 20 percent limit likely is
too high.

A.4. Each of the discussion groups discussed this item and either agreed
with the statement or did not object to it. Two groups (B and C) thought
the proposal would not work because it would upset the present classifica-
tion of Fluvents; i.e. many soils that clearly belong in Fluvents do lack
evident stratification in the 10 to 40 inch section. They thought, how-
ever, that the proposed testing might result in a more useful proposal
for solution of the problem posed by the Northeast Regional Committee.

In two of the discussion groups a question was raised whether the irregu-
lar distribution of organic carbon in the soils in mine spoils was due to
relatively recent organic matter (i.e. Holocene Age) or if it represented
fossil organic matter in carbonaceous rocks. (See Soil Taxonomy, Preliminary
Abridged Text, Oct. 1973, pages 147 emI 141.) This question could not be
answered from the information at hand at the time. (Note: Subsequent
references to published literature indicate that methods commonly used
to measure organic matter in soils-- the ignition method and the Walkley-
Black wet oxidation method--do measure "fossil" organic carbon of carbon-
aceous rocks. (See "Mine Spoil Potentials for Soil and Water Quality,"
EPA-670/2-74-070, October 1974, pages 64 and 65.) Thus, analytical data
showing irregular distribution of organic carbon with depth in soils in
mine spoils may result, at least in part, from the measurement of fossil
organic carbon from rocks. At the same time, it la clear from field
evidence that some of the soils have irregular distribution with depth



of organic carbon  of Holocene  Age. Perhaps the distinction between
Grthents  (Spolents) and Fluvents  could be written  to allow an irregular
distribution of organic carbon with depth in Orthents (Spolents) provided
that it is not associated with stratification of the soil materials.)

A.5. Three of the discussion groups considered the suggestion to test
the proposal to make the definition of the cambic horizon slightly more
restrictive by requiring peds distinct enough that crushing them results
in a perceptible change of color. Reference here is to criterion 4.d. of
the definition on page 33 of the preliminary abridged text of Soil Tsxon-
omy dated October 1973. The three discussion groups agreed that the
proposal warranted testing, but not without some dissent. Dr. Dudal
pointed out that a decision to change the definition of the cambic
horizon cou1.d  change the classification of many soils  that are not
involved in the question of the distinction between soils in mine spoils
and Fluvents. If such a change in definition were made, a review of all
series having oambic  horizonfi  by the present definition would be required.

Two discussion groups considered how the tasting of proposals in Items A.3,
A.4, and A.5, should be done. Group A suggested this should be referred to
the Regional Soil Survey Conferences. Group D suggested that the principal
soil correlators should be instructed to arrange for testing the proposals.

B.1, B.2, B.3, and B.4. These statements were considered only briefly
by discussion groups A and B and were not discussed by the other two
groups. Two people expressed opinions that these kinds of mapping units
should be named as miscellaneous land types rather than for taxonomic
classes. Beyond that, no objections to the statements were expressed.

C.l and C.3. Each of the discussion groups considered these statements.
Groups B, C, and D were not satisfied with the proposals. In groups B
and C It was pointed out that current guidelines for rating soils as
sources of topsoil are not workable for rating soil materials as final
cover for mined land. In group C it was suggested that the present guide
for rating soil materials as topsoil be retained for the more limited use
for which It. was intended  and for which it works well. They suggested
that a new guide should be prepared for rating materials as final cover
for mined land. More than one guide may be useful because of the large
difference in the nature of available materials and regional differences
in environmento.

Mr. Peters pointed out that a number of agencies and working groups are
presently involved in making guidelines for reclamation of mine spoils,
but there seems to be little coordination among them. He Indicated that
general standards are lacking for the kind of information required for
planning reclamation and for the methods used to acquire the necessary
data. This results in much uncertainty and difficulty for anencies and
groups that are involved in making
needed for planning reclamation.

co&-acts for obtaining infonaation
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Discussion group D suggested that the Deputy Administrator for Soil
Survey~teke  leadership in arranging for coordination of efforts of
the National cooperative Soil Survey in tnis respect with other agencies
and groups that may be working on similar guides. Groups mentioned
specifically were the SEAM group of U.S.D.A., the Bureau of ReclamatiOn,
the Bureau of land Management, and the Fnvironmentsl Protection Agency.

Two discussion groups emphasized that planning reclamation of mine spoils
requires evaluation of all materials in the overburden as to their suit-
ability as final cover for the mined land. The soil survey has a unique
input for evaluation of the uppermost several feet of the overburden.
Evaluation of materials below that depth requires a joint effort of
geologists and soil scientists.

Discussion of the Committee Report by the Conference

In reference to items A.1. and A.2., Dr. Bartelli indicated that a committee
of the 1967 National Soil Survey Conference had dealt with the classification
and naming of highly disturbed soils. In the discussion that followed, a
question was raised whether the scope of the committee should be broadened
to include all highly disturbed soils, such as those resulting from the
cutting and filling of land shaping operations. Reactions to the question
were mixed. (Note: Committees of the 1965, 1967, 1969, and 1971 National
Soil Survey Conferences dealt with Wxde land and shaped or disturbed soils.)

It was suggested that recommendations A.3., A.h., and A.5., be referred to
committees of the four Regional Soil Liurvey Conferences. Xith respect to
A.4. it was stated again that many Fluvents lack stratification, so there
is no need to test the recommendation as stated in the draft committee report.
On the other hand, the criteria for Fluvents and Fluventic subgroups still
need to be amended to exclude soils in mine spoils that have irregular dis-
tribution of organic carbon with depth, and that question could be referred
to the Regional Conferences.

With respect to item A.5., Bartelli and Coover indicated that the definitions
of soil structure and of soil fragments in Chapter 5 of the revised Soil
Survey Manual should resolve the question to which this recommendation of
the committee was addressed. Rourke indicated that the recommendation of
the Northeast Conference was concerned with the distinction between Fluvents
and Fluventic subgroups based on the definition of the csmbic horizon. In
the discussion that followed, several other people expressed reservations
about the advisability of changing the definition of the cambic horizon.

Rourke commented that the West Virginia proposal to use short, location-
related names to identify families of soils in mine spoils was not identical
to the common (short) family names provided for in Soil Taxonomy because
the names were not series names. In the discussion it was suggested that,
accordinn to present rules. a series could be defined for a family and that

0 series name could then be used as the short family name.
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Grossman commented that most of the cownittee report had been concerned with 0
classiflcatlon of the soils involved. He suggested that more emphasis should
be placed on characterizing the soils.

The Conference suggested that this committee should be continued and that the
regional conferences should have parallel committees. Mr. Johnson suggested
that the name should be changed to "Soils and Soil Materials Disturbed by
Mining Operations, Their Characteristics, Classification, and Interpretations."

The committee chairman was instructed to change the "Recommendations" section
of the preliminary draft report so that the statements are in the form of
recommendations. That has been done.

F.J.C.
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APPENDIX A

Proposed Classificatiotiapping, Use and Management of Minesoils

Prior to the development of the new comprehensive soil classifi-
cation system by the National Cooperative Soil Survey, Mine-
spoil was not considered to be soil. It was identified in
mapping legends as a miscellaneous land type and was delineated
and named as "Strip Mine." Mine Spoil was not examined and
studied in the detail required to enable one to make meaningful
statements in regards to its use and management.

In the nev soil classification system, Soil Taxonomy, Soil
Conservation Service, U.S.D.A., soil is defined asnthe collection
of natural bodies on the earth's surface, in places modified or
even made by man of earthy materials containing living matter and
supporting or capable of supporting plants out-of-doors." In
this system, soils are classified on the basis of characteristics
which can be observed or measured in the field and in the
laboratory. The system is hierarchical and from the highest
category to the lowest is comprised of: Orders, Suborders, Great
Croups, Subgroups, Families. and Series.

The comprehensive system is broad and flexible enough to permit
the definition of categories as necessary to accomodate diverse
mine-soils and to further their scientific study as well as
their effective use and management. k‘e suggested previously
(k!est Virginia University, 1971) that spoils and cool wastes
from mining can be studied and classified on the basis of soil
profile properties, the same as other soils and can then be in-
corporated into the comprehensive system of soil classification.
This does not mean that categories have already been formally
defined that are adequate to include all mins-soils.

In our proposal, minesoils would be classified at the Order level
as Entisols. Entisols are recent soils that have little or no
evidence of development of pedogenic horisons.

Presently. there are five Suborders in the Order of Entisols.
These are as follows:

(a) Xquenta - soils which. if they are not artificially
drained are uet most of the year;

283



(b)

(cl

Cd)

(4

We are of

Arents - soils which have fragments of diagnostic
horizons;

Psarnments - soils which are sandy;

Fluvents - soils which have forwd in recent water
deposited sediments; and

Orthents - soils which occur on recent erosional
surfaces.

the opinion'that none of these suborders would adequately
accommodate minesoils. In our proposal, a new suborder, Spolents,
would be established for minesoils, which might include certain
other man made soils as well. The proposed classification scheme
is as follows:

- Spolcnts - These soils include recently depositedSuborder
earth materials resulting from surface mining or other earth
moving operations, or deposits of solid wastes accumulated in
connection with some phase of mining or other industrial activity
or deposits from such activities as sanitary landfills. These
soils have the properties of Entisols, and they have charnctcr-
istics 1, 2 and 4 of the Orthents but may or may not have charac-
teristic 3. In additf~on  they must have at lea~st 3 of the
properties listed below. Tn many cascc pedons wil i cxhj,bi.t ware
than 3, and polypedons encompassing ::cvc~r.rl square trcters vi11
exhibit all or ncarl,y nil of ths 6 yrcpcrrics identified.

1. If coarse frngwnts constitute nt least 10% of rhc
volume of the control section, they arc disordered such
that more than 50% will have their lonp, axis at an nngie
of at least 10% relative to any plane in the profile.
The test for disorder should e;cclude fragments with longest
diameter less than 3/4 inch (2 cm.) or greater than
10 iuches (25 cm.) and should bc based on nunbers of
coarse fraglocnts rather than volu~!a.

2. Color lnottlini: withou: regard to depth or spacing in the
profile. The mottling involves color differences of
at least two color c!lips in the standard ;-lunscll soil
color charts. This cottling occurs among fines as well
as within coarse fraCn;cnts or between fines and coarse
fragments.

3. If coax-se frap,ments  are fisslc, the edges are frayed
or splintcry rather than smooth.
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4.

5.

6. Local pockets of materials, excluding single coarse
fragments, that range from 3 inches (7.6 cm.) to 40
inches (100 cm.) in horizontal diameter. These pockets
have no lateral continuity and are the result of the
original placement of materials and not postdepositional
processes. They may differ from the surrounding material
in color (2 or more Hunsell color chips), soil textural
or particle size class; or dominant rock type constituting
the coarse fragments.0 Great  Group - UdspolenE - Spolents in the udic or humid moisture

regime.

coarse fragments bridging across voids as a result of
plncement  of materials, leaving discontinuous irregular
pores larger than texture porosity. Such voids are
present consistently but vary in frequency, prominence,
and size.

A thin surface horizon or horizon immediately below a
surface pavement of coarse fragments, which contains a
higher percentage of fines (less than 2mm.j  than any
other horizon in the profile to the bottom of the control
section. This horizon ranges from 1 to 4 inches (2.5
to 10cm.) thick in most minesoils, but it may be thicker
in minesoils that have been “topsoiled”.

1. Fissle Udspolcnta - Udspolent~s  where at least 65% of the
total coarse fr8gments  within the control section are
shales with bedding planes evident at spacings of 2wn.
or less.

2. Elattic  Udspolents - Udspolents where at least 65% of
the coarse fragruento  within the control aoction  are
thick bedded sandstones with grain sire greater than
0.05 mm.

3. Regolithic Plattic Udspolents - Plattic Udspolcnts in
which 90% or moreof  the sandstone coarse fragments have
interior chroma greater than 2.

4. Carbdlithlc  Udspolents - Udspolenta in which greater
than 50% of the coarae fragments within the control
section have a Munsell soil color value of three or
less for the streak or the powder of the coarse frag-

0

menta. This includes coal, bone coal, and carbon rich
shales and muds.
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5. -&& Udspolents - Udspolents that are not dominated by
any one rock type within the control section, and does
not qualify for any other subgroup.

6. Several subgroups in addition to the ones listed msy be
needed. Yor minesoils with less than 10% coarse frag-
ments, it would seem that a subgroup Matric Udspolents
might be appropriate. For minesoils that have a high
percentage of limestone or other calcareous  materials,
Kalkig  Udspolents might be suggested. Lithic could be
used as an additional modifier for any other subgroup in
which the depth to bedrock is less than 20 inches (50 cm).
No mappable expanse of these suqgested subgroups has been
found in West  Virginia to date, but it is likely that
such will be found in other regions.

-Family

1.

2.

1_ .

4.

Particle Size - The particle size of W. Va. minesoils
Is dominantly loamy-skeletal wi,th a few sandy-skeletal
and clayey-skeletal. However, non-skeletal minesoils
are known to occur.

Mineralou - The mineralogy of minesoils is assumed to_-_-
be s:l!.ceouo  for the Plattic and Regolithic Plattic
Udspolents and xixed for the other subgroups until
proven otherwise. New uineraology classes are likely
to be needed for the Carbolithic Lldspoients because of
the dolrinance of coal and other high carbon frsgments.

Reaction -- -
A. Extremely acid - pH < 4.0
B. Acid - pH 4.0 - 5.5, inclusive
C. Neutral - pIl 5.6 - 8.0, Inclusive
D. Alkaline - pH> 8.0

soil TemperaL03:e  Class - Mesic in West Virginja. Other
classes probably occur as defined for other soils.

awsted tlinesoil Families That May Occur as Mappable Units in
West Virginia

. . Rcgolithic Plerctic Udspolents; sandy-skeletal, siliceous,
acid; mesic. Name: Cuzzart  family-(May be lonmy-
skeletal).

2. Plattic Udopolents;
acid, mesic. Name:
skeletal).

sandy-skeletal, siliceous, extremely
not assigned (May be loamy-
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3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Plattic Udspolents; sandy-skeletal, siliceous, acid,
lWSiC. Name: Birdcreek family (May be loamy-
skeletal).

Pissile Udspolents; loamy-skeletal, mixed, extremely
acid, mesic. Name: Albright family (May be acid and
not extremely acid).

Pissile Udspolents; clayey-skeletal, mixed, neutral,
mesic. Name Bridgeport family

Fissile Udspolents; loamy-skeletal, mixed, acid, mesic.
Name: Brandonville family.

Carbolithic Udspolents; loamy-skeletal, mixed, extremely
acid, mesic. Name: Century family.

Carbolithic Udspolents; loamy-skeletal, mixed, neutral,
mesic. Name: not assigned.

Carbolithic Udspolents; loamy-skeletal, mixed, acid,
masic. Name : not assigned.

Typic Udspolents; loamy-skeletal, mixed, extremely
acid, mesic. Name: not assigned (Play not occur in
West Virginia as a mappable unit).

Typic Udspolents; loamy-skeletal, mixed, acid, nesic.
Name: Canyon family.

Typic Udspolents; clayey-skeletal, mixed, neutral,
mesic. Name: not assigned (May be loamy-skeletal).

Schlickig Udspolents; fine-loamy, mixed, neutral,
mesic. Name: Mark Twain family (Mo.) (May occur
also in West Virginia where calcareous. non-fissle
(Schlickstone) mudrocks are abundant).

Regolithic Fissile Udspolents; loamy-skeletal, mixed,
acid, mesic. Name: not assigned.

Note that these'tentative names may not all occur in West Virginia
in mappable units. It is estimated that 10 soil family names
may cover the mappable units that are important in the State.

All characteristics for classification of minesoils would be
determined within a control section of 10 to 40 inches (25 to
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100 cm.) from the surface. Present evidence indicates that
pH at the top of the control section, i.e. at 10 inches (25 cm.)
would probably be a satisfactory indication for family definition.
This has been true in profile studies to date, which however,
have not included very many profiles in carbolithic or coaly
minesoils. In such cases, however, it is considered that extreme
acidity, the major concern in carbolithic minesoils, would’
be unlikely unless the pli at 10 inches was below 4.0. This is
expected because of the dependence of rapid pyritic oxidation on
high oxygen concentrations and on thiobacillas micro-organisms
that are inactive at pH levels above 5.5 and at low oxygen con-
centrations. Thus, even if we should define the acid categories
of soil families in terms of the dominant pH within the control
section, we are suggesting that pH at 10 inches (25 cm.) is likely
to be a generally satisfactory criterium  for pH status of t h e
entire control section.

Hinesoils  could be classified at the Series level, the lowest
category in the system, by defining all other significant soil
profile properties. such as details of texture, color, mottling,
structure, horizons, and pocket inclusions. Since some of these
properties, however, are changing rapidly in young minesoils it
is judged satisfactory, at present, to delay classificationat
the series level until the rate of change of minor properties
has become relatively slow, or at least 10 yearc following
establishment of vegetation. Such del.ay does not appear necessary
however, for useful classification and mapping at the family
level. Names such as Cuzzart, Canyon , etc, have been given to the
famili.es. One justification for this, is that simple names can
be given to soil mapping units.

It might be desirable to map phases of certain soil families in
order to satisfy specific practical needs. For example, steep
slope and extremely stony phases would apply to some outslopes in
steep terrain. However, the outslopes might be indicated more
satisfactorily in mapping by an appropriate elongate symbol
rather than an enclosed area. Other useful phases might be:
(1) extremely acid surface phase; (2) weathered topsoil phase;
(3) alkaline geologic topsoil phase; and (4) rough surface
phase (where use of farm machinery would not be feasible).

Soil testing to determine lime and fertilizer needs for intensive
uses would be necessary in addition to the best of clasoification
and mapping. Also, full descriptions of such features as
gulliee, ponded water, large surface atones, and inclusions of
distinctly different minesoils would be a part of the
definitions of minesoil  mapping units.
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Management and land use implications by families are imperfectly
tested at present, but several generalizations seem likely to
apply. With extremely acid families, for example, coverlng with
at least six inches of favorable material, probably would be a
standard recoolmendation,  whereas with acid families liming woul~d
be feasible for forage seedings; and with neutral families no
liming would be needed.

From the standpoint of available soil water and fertility, the
sandy skeletal, siliceous families would be generally unfavorable
for forage production, but would be favorable for roadways,
camping, and certain specialty crops. On the other hand, clayey-
skeletal and schlickig, neutral families would be most
productive as meadowlands, but would lack stability for roadways
or stability on steep slopes.
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Strip mine study. Warri Co. .  I n d .

Swnary

Appendix B
-6 - 0

The strip mine artin in Warrick  County appear to fit into mapping units which
coincide in characteristics to those units get forth in Indiana Surface Mine-
Reclamation  l a w . Prom our observations the following units will eatirfactorily
characterize these areas,

(4)

W

(cl

(d)

(e)

Orthents, clayey skeletal,  0 to g percent slopes. This unit includes
land graded for Row crop (tillable land). All exposed rocks, stones
end boulders larger than six inches in diameter.have been buried or
removed (rocks  doee not apply to the shales that disintegrate in l e s s
than 3 years). React ion i s  dwinately  pH 5.5 to neutral.  There will  be
some inclusiona of ac id  spo t s . Pitr the category of Row crop land a*
described in Indiana lau.

Orthents ,  c layey  skeleta l ,  8 to 25 percent slopes. All rocka, atones
and boulders larger than 6 inchee  in diameter have been buried where
practical with a minimum cover  of 6 inches of soil. (Rock left on aurfaca
does not apply to rockn that will disintegrate in less than 3 gears).
This unit fita the requirerent  eatabliehed for pasture and hay land in
Indiana law. Reaction is dominately pH 5.5 to neutral. There  will be
some  inclusions of acid spots.

Orthenta, clayey skeletal.  8 to 33 percent slopes (graded for Forest Land
or Range Laud ae specified by State law). Some stones and boulders are
on the surface. Conditions are such that it would be difficult to use
normal type farm machinery for eeeding and seed bed preparation. Reaction
ia ddnatelg  pll 5 .5  to  neutral . There will  be ame inclu~ione  of a c i d
spotr.

Orthents, clayey skeletal.  33 to 90 percent slopee. Ungraded areaa
l tripped prior to recent enactment of Indiana lavr requiring grading.
Dminately  vegetated to timber. Reaction dominately ptl 5.5 to neutral
w i th  some inclueione  of ac id  epota. Pew boulders and l tone but rock ir
most ly  of the type that disintegrated vhen expoeed  on the eurface after
about 3 years.

Orthentn, clayay  akalctal.  33 to 90 percent slopes, stony phase. Ungraded
area, etripped  prior to recent enactment of Indiana law requiring grading.
Similar to (d) except that there are may atones and boulders on the
rurface (doainately massive sandatonea  that  weather  elwly).  R e a c t i o n
ranger from extremely acid to neutral and has thfr vide range within ahort
dis tances. Additional inform&ion will be gathered on reaction.
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Appendix C

0 Belmont

?.
Strip Mine Spoils - Approved legend

County, Ohio

- Initial Field Review - 10-27-72

TAd Typic Udorthents, .fine-loamy,  mixod, acid, mesic
Acid, shaly silty clay loam spoils
(Strip mine field study Stops 2 and 9)

Units:
TAdB Acid shaly silty clay loam spoils, 0 to 8 percent slopes
TAdD Acid shaly silty clay loam spoils, 8 to 25 percent slopes

Tee Typic Udorthents, loamy-skeletal, mixed (calcareous), mesic
Calcareous stony clay loam spoils
(Strip mine field study Stop 4)

Units:
TCeB Calcareous stony clay loam spoils, 0 to 8 percent slopes
TCeD Calcareous stony clay loam spoils, 8 to 25 percent slopes
TCeE Calcareous stony clay loam spoils, 25 to 40 percent slopes
TCeF Calcareous very stony and bcundery clay loam spoils,

25 to 70 percent slopes

fcg Typic Udorthents,~clayey-skeletal,  mixed (calcareous), mesic
Calcareous stony clay spoils
(Stip mine field study Stops 1 and 10)

unitsr
TCgB Calcareous stony clay spoils, 0 to 8 percent slopes
TCgD Calcareous stony clay spoils, 8 to 25 percent slopes
TCgE Calcareous stony clay spoils, 25 to 40 @cent slopes

TEC Typic Udorthents, loamy-skeletal, mixed, extremely acid, mesic
Extremely acid stony sandy loam spoils
(Strip mine field study Stops 5 and, 6)

Units:
TEcB Extremely acJd stony sandy loam spoils, 0 to 8 percent slop66
TEcD Extremely acid stony sandy loam spoils, 8 to 25 percent slope6
TEcE Extremely acid stony sandy loam spoils, 25 to 40 percent slopes
TEcF Extremely acid very.stony  and kouldery  sandy loam spoils,

25 b 70 percent slopes .
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TEe Typic  Udor thents ,  loamy-skgletal , mixed, extremely acid, mesic
Extremely acid stony loam and clay loam spoils
(.Strip mine field study Stop 7)

Units:
TEeB Extremely acid stony loam~and clay loam spoils,

0 to 8 percent slopes

TNe Typic Udorthent, loamy-skeletal, mixed, nonacid,  mesic
Wonacid stony clay loam spoils
(Strip mine field study Stop 3)

Units.8
TNeB Nonacid  stony clay loam spoils, 0 to 8 percent slopes
TNeD Nonacid  stony clay loam spoils, 8 to 25 percent slopes

Explanation of Symbols

Fi rs t  l e t te r
T - Strip mine spoils.

S e c o n d  l e t t e r
~A - Acid spoils - pH r a n g e  3 . 6  tn 5 . 5

c - Calcareous spoils
E - Extremely acid spoils - pH less than 3.6
N - Nonacid spoils - pH range 5 .6  to  7 .3

T h i r d  l e t t e r  - texture  contro l  sect ion

a - 6andy
b - coarre-loamy

:
- loamy-6keleta1,  s a n d y  loams
- fine-loamy

e - loamy-okeletal,  loams and Clay loam6
f - fine
9 - clayey-skeletal

Fourth letter - alope range
B - 0 to 8 percent s l o p e r
D - 8 to 25 percent  6lopes
E - 25 to 40 percent slopes
F - 25 to 70 percent slope6
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Appendix D

Est.bl1sh.d  Sari.‘
Rev. ECH:RCB:JWf
1172

KANIHA  SERIES

Th. Kanlm.  ‘art.‘ I‘ . mticr of the lwmy-sk.1et.l. nlxed.  non.cld.  th.mlc fmnlly  of Udrlflc
Ar..ntr  . Those rolls have wry d.rk gr.ylrh  bran sh.ly  rllty c1.y 1-m A horlrons  and wly
d.rk grsylrh  bran wry sh.ly rllty cl.y Icam C horizons  cont.lnlng  fr.gmntr  of .rgllllc
horizons.

-lffylng  Pedon: K.nlma  rhaly ‘Ilty  cl.y  1o.n.
(Colors .re for .,,Ist  sol1 unle“ othenl‘e  ‘Wed.)

b -- O-6" -- Vary  d.rk gr.ylsh  brow (2.5Y 3/2) sh.ly  ‘llty s1.y  IOU.; ~s‘lv.;  frl.bl.;
20 percent  sh.ls fr.gm.nt‘;  I percent co.1 fr.gm.nt‘:  n.utr.1;  dlffus.  wvy
boundary. (4 to 12 1nch.s thick)

C -- 6-72"  -- Vsv d.rk gr.ylrh  brarn  (2.5Y 3/2) varyrh.ly  rllty c1.y  1o.m; mwslv.;  frl.bl.:
70 psrcant  wry d.rk gr.y (N/3) sh.1.  fr.gm.nts  In the upper pwt .nd 85 pwc.nt
sh.le fr.gmnts  In th. 1-r p.rt; few fr.gm.nt‘  of vary  d.rk gr.ylrh  brwwn  (IOYR
92) gr.nu1.r slit Icdm .nd yollcwlrh brown  (IOVR 5/4) silty  cl.y lolm h.vlng  thin
patchy  c1.y  films; 2 percent co.1 fr.gm.nt‘;  n.utr.l.

Haskcll  County, Okl.hom.;  .bout  3 ml1.s  south of T.nuh..  2.100 f..t south .nd
of th. northeast corner of rec. 8. T. IO N., R. 22 E.

Pang. in Char.ct.rlstlcs: All horlrons  .re wry shaly  c1.y  low.. thaly  clry  lorm. very .h.ly
1o.m.  ah.ly loam, wry sh.ly sllty  s1.y  Iown. sh.ly  silty  cl.y lo.m, very  sh.ly sllt 1o.n. or

0

shrly silt lolm. They .re medium .cld  thrbugh  nPdsr.t.ly .Ik.llna.  Co.1 fr.gnantr  r.ng. fra
. tr.c. to 5 parcent. The A horizon I‘ d.rk gr.yl‘h  brcwn  (IOVR 4/2: 2.5V  4/2), wry d.rk gr.y-
Irh brarn (IOYR 312; 2.5Y  3/2). or d.rk  brown  (IOVR 4/3). It I‘ nusslva  .nd h.rd o, wry h.rd
uhsn dry. yhor.  ths A horizon  h.s wlws  af 3. the C horizon  h.s v.lusr  of 3 or 1.8s. Rock
fr.gment‘  less than 3 Inch.‘ In d,.mater  In the A horizon  r.ng-. from .bout I5 to 90 p.runt  by
volurm .nd typlc.lly  .r. I5 to 50 percent. Rock fr.gm.nts  mr. th.n 3 Inches In dl.m.ter  r.ng.
from  0 to 5 parcent  by volum.. The C horizon Is very d.rk gr.ylsh  brwn (2.5Y 3/2; IOYR 3/2).
d.rk grwl‘h  brwn (IOYR 4/2: 2.5V 4/2). olive brarn (2.5Y 4/4), gr.yl.h brarn  (IOVR 5/2). or
bram (IOYR 4/j. 5/3) with  fr.gmnts  or pockets of sol1 hrvlng  colors of hlgher  chran..  Rack
fr.gmsnt‘  la‘s than 3 lnchor In dl.m.ter In the C horlron  r.ng+ from  .bout  35 to 95 p.rc.nt  by
volum.  .nd typlc.lly  .re 60 to 90 pcrc.nt. Rock fr.gm.nt‘  mn th.n 3 1nch.s  In d1.m.t.r  r.ng.
fra 5 to 30 pors.nt  by volunm. Rock fr.gm.nt,  .r. In rh.&r of gr.y, brc...,  yelIar.  or vhlte.
The C horizon  c.ont.lns  pockets or fr.gmcnts  of .rg,lllc horlxonr  sImlll.r to thos. of the
.rsocl.t.d  Alflrol‘.

ConpaCIng  Ssrles  .nd thalr 0,fferentl.a: Th.,.  .r. C,d., Demopolls,  .nd Eddy rar1.s. Ced. sol,‘
have siliceous  mlner.logy .nd irragu1.r  distribution of org.nlc wtt.r.  Dcnnpollr  rolls h.v.
c.rbon.tlc  nlneralogy  .nd .re rh.,lar. Eddy sollr  .r. drier for 1ong.w  lengths of tlms. .nd
h.v. c.rbm.tlc  mln.r.logy.  Non. h.s fr.gmntr  of wgllllc  horlaonr.

=-I=
U.w,.m  rolls .r. gently sloping  to very  ‘te.p  upl.nds.  They conrl‘t  of dump‘ th.t

r.nu n after rtrlp  mlnlng op.r*tlca. Slope gwdlents  .r. 3 to 50 p.rmnt.  Th. clllut.  Is
w.rm  .nd hunld. Those  soils .I. formod  In m.t.rl.l  wr.th.red from sh.le,  rwdrtone,  and Ilm.ston..
At the typ. loc.tlrm  the .v.r.g.  .nnu.l  praclplt.tlon Is 42 Inch.‘, th. na.n  .nnu.l t.rp.r.tUra  I‘
62. F.. .nd the Thornttw.lt. P-E Index I‘ 71.

Prlnclp.l  A“ocl.ted  Solls; The‘.  .r. th. Dennl.,  Llbwal.  0k.m.h.  Stlglw,  T.nuh..  .nd Y,.n
loll‘. lk.nnl‘  .nd Okmrah  roll‘ h.ve  .axllic cplpedon‘  .nd 02t horlzms.  1lb.r.l.  Stlg1.r.  T..uh.,
.nd VI.n ‘oils h.v.  B2t horlzonr.

Dr.1n.g.  .nd Parm..bIllt~:  U.ll dr.1n.d;  runoff Is 110,  through r.pld,  d.p.ndlng  on .munt
of canp.ctlon.  .g.. or vnount  of w.th.rlng  .nd slop.; p.nn.blIlty  I‘ W,d.r.t. or .Wad.r.t.,y
r.pld. &p.ndlng  on percent  of co.rs.  fr.gm.nt‘.

0

"I. .nd V.g.t.tlm: lJs.d nvlnly  for ulldllf. h.blt.t,  recr..tlm. .nd I.ndflll..  'J.g.t.t,on
of th. older rpolr b.nkr Is .Im. h.ckb.rry,  ryc.mr..  cottonwood, ‘unuc.  .nd bl.ck  ltiu‘t  tn...
with  . ‘p.m. to tier.t.  understory  of gr.‘,.‘,  w.d‘, .nd Imguns.
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Dlstrlbutlw, and Extent: Eastern Oklahoma  and other States  that have strip mining operatlmr.
S;h.  sarler Is of nndarate  extent.

Series Established: Haslull  County. Oklahoma; 1972.

Remarks  : There  r o l l s  were  formnrly  CI~Slflad  ‘I . land  type nawd  “Mlne  pit, .nd du,,,,s”.
=olls .r. tha spoil  banks that were  .fornmd  .I the result of strip mlnlng. Th. ,trlp
miner  wara worked with equlpnant such as bulldozers and drag lines.

NatIonal  Cwpsratlw So11 Sway
u. s. A.
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Srf
Approved by Principal Soil Corrclator knLcLLr Serlcs
6xX, l/24/14 Rev. CDB:FlG

L, o-j%-+&
a/73

I PALMERDALE SERIES
J
The Palrrrdale  seri=s Is a rrmber of the loamy-skeletal. mixed,  acid. thermlc frmllv  of Tvplc

Udorthent.. Tvplc~llv, these solls  have dark grayish brown very shalv silt loam A end C

horizons.

Typlfvlng Pedon:  Palmzrdalc  vcrv  shalv slit  loam  - Idle.
(Colors are for moist sol1 unless otherwise stated.)

Ap -- 0-5" -- Dark grayish brcun (2.5V 4/Z) very shalv silt  loam; weak medium granul=r
structure; friable; approximately 80 percent randomly oriented coarse fragments,
tmstlv flssle shale with some broken sandstone and coal; vcrv  strongly acid; abrupt
s.mMth boundary. (0 to 7 inches thick)

C __ 5_*0u _- Dark grayish bran (2.5.V  4/2) very shiv silt loam; massive; friable;
approximately 85 percent randonly orlonted coarse fragmnts,  mrtlv flssle shele
with some broken sandstone and coal; few Irregularly shaped voids, associated with
coarse fragments: very strongly acld. (70 inches to rnnv  feet thick)

Type LocatIon: Blount  County, Alabama. NEl/4NEl/4sec.  3, T. 14 5.. R. 2 Y.

Range In Characteristics: Thickness of the shiv alne spoil materlal is g,=at=, then 5 feet.

ReactIon Is extremlv to strongly acid. The coarse f,.gme;tsontent  ranges from 40 to 90 pcr-

cent In the A horizon and from 60 to 90 percent In the C horizon. Coarse fragnrntr  of shale

.,e nartlv l/2 Inch to 5 Inches along their longest axIs  and many are eerllv broken under

mDderat=  p,=ssu,e. The A horizon Is dominantly dark gray (5V 4/l), dark grevish brown (IDVR

4/2; 2.5Y 4/2).  brarn (IDVR 4/j, S/3), dark vallowlsh brwn (IOYR  4/4),  =nd vellarlsh brarn

(IOVR S/6). Other colors are permitted In the serlor. The fine fraction is loem, slit lonn,

or silty clav loan. The C horlron Is olive (5V 4/l, 4/4, S/3, S/4, 5/6).  dark grayish bran

(2.5Y  4/2).  derk vellowlsh  brcun (IOVR 4/4). brown (IDVR S/3).  yellarlsh  brarn (IDVR 5/4, S/6).

or dark brown (7.5VR  4/4), and mottles In these colors .,e cornnon. Textures of the flne earth

fraction In the C horizon are loam, silt  loam, or silty clay  loam.

Cwetlng Series and their Dlffcrentlac: There .,a no other metiers of this family.

5ettlng: P.lma,dele  soils .,e on neerlv lcvcl to very  steep slopes. They  nvke "P the =uJo,ltv

of mine  spot1 areas where co=1 mlnlng operations have  taken place. Slope gradients rag= from

2 to 60 percent. depending ~.n whether  the spoils hew been smooth or how thev u=,=  stock=d.

uh=,e swthed,  slopes are  pentle l nd fairly uniform aye, large tracts. Near  the type loc~tlon
.

the m.n annual  tenperature  Is 62' f.. .nd the .ve,.g=  l nnu~l precipltatlon  IS 54 Inches.

Prlncip.1 Assocl=tcd  Soils: These .,c mostly In the Montavallo =nd Townlev Series. These sOlIs

hwe consolidated rock et shallor depths l nd have  B horlrms.

D,.ln,gs .nd PermeablIlt'L:  Somewhat cxcesslvslv  dralned; ndlrm runoff; ='Dd=,at=lV  rapld

permeabllltv.
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P.lmcrdaie Series 0

"se and Vegetation: Hany areas are Idle. Pine has been planted on some  areas. Smoothed area,

have mortiV been planted to grasses for pasture and hay.

Dlrtribution and Extent: Northern Alabama, Georgia, and Tennessee. The series Is of msderate

extent.
Err. f97J

Serics&epwe&:  Blount County. Alabama; ++3. The name is from a village In that county.

Remarks: In Alabama. the Palmerdale soils have been ciasslfled as a land type In previous

soil IYrveys. Host very new stripmin spoil material has voids between shale fragments. more

nearly fitting the concept of the fragmental textural family. These materials soon canpact.

National Cooperative Sol1 Survey

U, 5. A.
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Appendix E
ND Exhibit

SOIL INTERPRETATIONS FOR STRIP MINED UND

Basic soils information is essential in obtaining satisfactory reclamation
and restoration of lands disturbed by surface mines. soil interpretations
used in conjunction with the soil maps can indicate to planners, engineers
and others the advisability of selecting, stockpiling and using specific
soils as final cover for mined land.

Soil characteristics and interpretations significant to their use ss final
cover for mined land are given in the attached table. Soil characteristics
or properties are estimated for representative soil profiles. These esti-
mates are based on field observations made in the course of mapping, on test
data for these and similar soils, and on experience with the same kinds of
soil in other areas. The interpretations are based on the soil properties
and on the experience of soil scientists, agronomists and engineers with
these soils. Following are explanetlons  of bme of the collrmns.

parent Material: The disintegrated and partly weathered rock from which
soil “as formed.

Natural Soil DrainaRe: Drainage that existed during the development of the
soil as opposed to altered drainage or irrigation. Soil drainage as a con-
dition of the soil refers to the frequency and duration of periods when the
soil is free of saturation or partial saturation. Such conditions can be
accurately measured, although the
ence. For class definitions, see

Depth of Rooting Zone: The depth
penetrate readily to obtain water
a layer that differs sufficiently
or chemical properties to prevent

field scientist estimates them by infer-
Soil Survey Manual, pp. 169 to 172.

of soil material that plant roots can
and plant nutrients. It Is the depth to
from the overlying material in physical
or seriously retard the growth of roots.

Available Water Capacity: The ability of soils to hold water for use by
most plants. It is connaonly  defined es the difference between the amount
of water in the soil st field cspscity and the smount at the wilting point
of most crops. The classes in the table are~for a 60-inch soil profile snd
*re as follass: very low - 0 to 3 inches; Low - 3 to 6 Inches; Moderate -
6 to 9 inches; High - 9 to 12 inches; Very high - more than 12 inches.

Permeability: That quality of a soil thst enables it to transmit water or
a i r . It is estimated on the basis of the soil characteristics observed in
the field, particularly structure and porosity, and on the results of perme-
ability and infiltrstiun tests on undisturbed cores of slmilsr soil materiel.
The estimates do not take into sccount lsteral  seepage or such transient soil
features as plowpans  and surface crusts.

Erodibility:  Susceptibility to erosion. EstImatea based on the following
criter ia :

LOU - All roils In subclass IIe, level soils not subject to wind erosion,
soils in class V and soila in s or w subclasses with erosion hazard
canparable to that of subclass 11e soils.
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Medillm -

High -

very
High -

All soils in subclass IIIe and soils in w or s subclasses with
an erosion hazard comparable to that of subclass IIIe soils.

All soils except those that are coarse textured (Ifs, Is, etc.)
in subclass IVe and soils in s subclasses with a comparable
erosion hazard.

All soils in Vie, VIIe, coarse textured soils in IVe, and soils
in s subclasses with a comparable erosion hazard.

Where wind erosion ib a hazard, it is specifically mentioned, e.g., severe
wind erosion.

Inherent Fertilitv: Natural fertility of the soil based on the following
criter ia :

Low - Soils low in available P or K, or vith pH below 5.0 in the A and
upper B horizons, or soils having levels of salinity or alkalinity
such that choice of plants or growth of plants is severely limited.

Medium - Soils intermediate between 10~ and high in inherent fertility.

High - Soils high in available P and K, with pH of 5.5 or more in A and
upper B horizons; levels of salinity or alkalinity are suffi-
ciently low that choices or growth of plants are not limited.

Where salinity or alkalinity is a limitation, it is mentioned in this collmur.

Estimated Yields: Estimated yields under high level of management for com-
monly grown dryland crops.. These estimates are based on information obtained
from farmers and other agricultural workers in the area. They are averages
for a period long enough to include years of both favorable and unfavorable
temperatures and moisture supply during the growing season.

Degree of Limitation for and Soil Features Affecting Final Cover for Mined
Land: The ratings in these columns indicate the thickness and general suit-
ability of soil materials that might be used as final cover for areas of
mined land. The total thickness available, in inches, including that from A,
B or C horizons is given in the first column. Relative suitability is shown
in the second column. Only material that can serve as medium for plant
growth is indicated and it is assumed that this material will be stockpiled
and spread over leveled mine spoil.

Soil material given the rating good has physical, chemical and biological
characteristics favorable for growth of vegetation. Suitability is affected
mainly by ease of r&king and spreading the soil material, as in preparing a
seedbed;  natural fertility of the material, or the response of plants when
fert i l izer  is  appl ied; and absence of substances toxic to plants. Texture
of the soil material and content of stone fragments are characteristics that
also  af fect  suitabi l i ty . In the following table, each of these characteris-
tics is rated as to degree of limitation affecting use. The soil property
giving the highest degree of limitation is used to rate the soil material as
good, fair or poor.
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Suitability Ratings of Soil Material for Use
as Final Cover for Areas of Elined Land

Degree of Soil Suitability
Items Affecting Use Good Fair Poor

Moist consistence

Texture

Coarse fragments:
percent, by volume

sodium content

soluble salts:
conductivity of
saturation extract

Stoniness class V

0 Inherent fertility

Lime content

Very friable, Loose, firm
friable

fsl ,  vfsl ,  1, . c l ,  s c l ,  sic1
s i l ,  61

Less than 3% 3 to 15%

Not class determining if less
than 15% exchangeable sodium

Less than
4 mmhos/cm

4 to 8 rashes/cm

0

High and
medium

1

Medim

2, 3, 4, 6 5

LOW

LOW Medirno High

Very firm,
extremely firm

8, Ifs, Is, c ,
SiC

More than 15%

More than 15%
exchangeable
sodium is
unsuiteble

More than
8 srshos/cm

1/ For class definitions, see Soil Survey Manual, pp. 216 to 223.

299



__ ._ -.- .._

----

_._- _,_~-.---

_--- -

01

5 i.- _-._--



Appendix F

FROM: Guide for Interpreting Engineering Uses of Soils. SCS l/21/72

Column 10 .--Topsoil. The suitability ratings in this column ara intended
for use by engineers, landacapets, nurserymen, planners, and others who
make decisions about selecting, stockpiling, and using topsoil. The
decision to stockpile surface soil et a construction site should depend
on the quality of the topsoil and on the relative availability of other
suitable topsoil in the immediate vicinity. The ratings in this column
usrd in conjunction with the eoil maps can indicate to engineers and
&hors the advisability of selecting, stockpiling, and using a specific
soil as topsoil.

The term  “topsoil” has several meanings, but in soil survey lnterpteta-
tion the term describes soil material used .to cover barren surfaces--
genetally made barren by construction --so as to improve soil conditions
for re-establishment and maintenance of adapted vegetation and also soil

.matctlc.l  used to improve soil conditions on lawns and in tloverDeas  ana
gardens where vegetation already may exist.

A soil given the rating of & as a soutce of topsoil has physical,
chemical, and biological characteristics favorable to retablishmont and
growth of adapted plants: it is friable and easy to handle and sprend.
Although a high content of plant nutrients in good balance is desirable
in topsoil, of mote importance is responsiveness to fertilization and to
liming, too, if pH adjustment is needed.

A soil that qualifies as a good source of topsoil not only must have
upper layers that have the favorable characteristics requited for a
rating of &or fair but is one in vhich  the characteristics also ate
such that the remaining soil material is reclaimable after the uppermost
soil is stripped avay. Some damage to the borrow area is expected, but
if the damage is great enough for tevegetation and erosion control to
become major  problems, then the soil should be given a rating of peer
as a soutce of topsoil--regardless of the characteristics of the surface
materials. This constraint in evaluation does not apply to construction
sites vhete soils ate drastically disturbed in the construction processes.;
the ratings of soils in such places as a source of topsoil may be
different. Unless otherwise specified, however, It is assumed that sitea
from which topsoil is taken ate to be restored.

Aleo considered in rating soils as a soutce  of topsoil ate features that
determine the ease ot difficulty of excavating, particularly soil slope;
v3tnes9, and thickness of t~he suitable material.
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Generally. only the surface layer is given a rating for this use; but
if that layer is less than about 8 inches thick, assume that it will be
mixed with the adjacent layer to make up a thickness of at least 8 inches,
then give a rating to the mixture. If the subsoil is better suited than
the surface layer, give a second rating and indicate that It is for the
subsoil between depths of 8 and 30 inches or whatever depth limits apply.

Use Guide Sheet 13 for general guidance in determining the suitability
ratings of soils 8s a source of topsoil. Some soil characteristics that
affect  suitabil i ty for this  use, hovever.  are not included in Guide Sheet
13. The following paragraph discusses some of those characteristics.

,If a soil contnins  toxic substances, it should be given a rating of poor,
as should a soil that contains sulfides--which in themselves might not be
toxic but which induce a very low pH upon aeration. If a sol1 has rock
outcrops that are so spaced and arranged as to make excavation difficult
or impractical, this soil also should be given a rating of poor even though

~the soil between the outcrops is satisfactory as a source of topsoil.
Soils for which true texture cannot be determined with confidence, such
as Andepts. should be given ratings through comparison of their relative
suitability with that of soils for which ratings have been determined by
using Guide Sheet 13.
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Guide Sheet 13. --Suitability ratings of soils es sources of topsoil

Item affecting use I

Good

Moist consistence Very f rinble,
friable

Texture fsl, vfsl ,  1,
a i l ;  sl; s c
if 1:l c lay
is dominant

I

ree of soil su’

Fair

Loose, fins

c l ,  s c l ;  sicl;
sc if 2:l c l a
ia dominant;
and sic if 1:
clay is
dominant

Thickness of material
(generally uppermost
part of profile) More than 16 in g-16 in.

Gosrse trngmenca:
percent, by volume Less than 3 pet 3-15 pet

Soluble salts: con-
ductivity of Lean than 4
saturation extract mmhos/cm 4-a mhos/cm

Stoniness class -1/ 0 1

Slope Less than 8 pet 8-15 pet

Soil drainage Drainage class not determining
class 11 if better than poorly drained

. .

b i l i t y

Poor

Very firm,
extremely firm

s, la; c and
s ic  i f  2:l
clay is dominant

Less than 8 in.

More than 15 pet

More than
8 mmhostcn

2. 3, 4, and 5

More than 15 pet

Poorly drained,
very poorly
drained

2_/ For cless  definitions see Soil Survey Manual, pp. 216-223.

0 2/ For class definitions see Soil Survey Manual, pp. 169-172.
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0 COMMITTEE ON CLASSIFICATION OF ORGANIC SOILS AND INTERPRETATIONS
Natioial  Soil Survey Conference, Orlando, Florida, Jan. 27-31, 1975

The National OrganLc  Soil Task Force report submitted to the 1973 National
Work Planning Conference of the Cooperative Soil Survey recommended that
work be continued on the interpretation guides for organic soil@. This
recommendation was approved and a national committee was formed.

As a result of this approval, a continued effort was made over the past
two years to revise and improve the original guides. The revised guides
included in this report are the result of comments and suggestions of the
(1) Regional Work Planning Committees, (2) small conferences held in
conjunction with other work, (3) comments submitted through correspondence,
and (4) through personnel contact with quite a number of people in various
parts of the country. Needless to say the committee could not follow all
the suggestions and comments submitted, or that all are in agreement with
the report; however, the report represents the thinking of the majority of
those who have contributed to this work.

The following interpretation guides are included:

(1) Preparation of management suitability groupings and ratings for
specific crops

- (2) Development difficulty rating

I
(3) Fores t ry
(4) Planning purposes
(5) Commercial use of peat.

It was necessary to exclude interpretation guides for wildlife as it was
impossible to obtain a person to chair the subcommittee on wildlife.

Material on soil taxonomy has been omitted from the committee report. The
committee is actively engaged in revisions and in additions to soil taxonomy.
Some of the proposals have been circulated for review, others will be
circultated this  fal l . It is planned to combine all proposed revisions and
additions into one document. This document will then be submitted to the
regional chairman assigned to review proposed amendments to the soil taxonomy.

Two research needs were submitted:

(1) Wind erosion
(2) Relationship between wilting point for plants and water content.

The Wind Erosion Research Laboratory. ARS, Manhattan, Kansas, is scheduled
to do some on-site measurements of soil loss by use of a portable wind
tunnel in Michigan in 1976. This should provide further information on the
erodibility of different kinds of organic soils and the affect of cropping
patterns on soil loss due to wind erosion. This will be a continuation of
the research completed in 1973 on field samples tested in the wind erosion

0

laboratory. A thesis by J. L. Brown, University of Minnesota, 1972 “Some
Physical Properties of Organic Soil Materials” provides information on item
(2) above.
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Recommendations of the committee as amended by the work planning conference 0

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

That the principal soil correlator’s  offices of the southern and
western states take the leadership in preparing interpretation
guides for organic soils (particularly ~for Agriculture and Forestry)
for their states using the examples included in this report for
the northcentral and northeastern states.

That the guides prepared for the northcentral and northeastern
states be reproduced and sent to these states for testing. Follow-
ing the preparation of similar guides in the southern and western
states that they also be sent to field for testing in their
respective regions.

That after the guides have been tested in the field for approx-
imately two years the Regional Organic Committees evaluate the
guides and make recommendations on revisions as well as what
disposition should be made of the guides.

That the proposed changes regarding SCS form-5 related to organic
soils as submitted in the 1973 national work planning report,
be considered if and when the form-5 is revised,

That consideration be given to the development of difficulty
ratings for uses other than for agriculture.

That consideration be given to adding subsidence or shrinkage
to the factors used in rating organic soils.

That in conjunction with committee on “Water Relations in Soils”
that (1) guides be prepared on soil-water characteristics as
they relate to drainage and irrigation, especially hydraulic
conductivity, and (2) that recommended depth to water table
for maximum crop production be shown for all crops listed in
guides.

That a subcommittee be formed to work on the “use of peat in
the treatment of municipal waste water”.

the

Following the meeting in Orlando, Florida the chairman contacted
Dr. Rause Farnham regarding the chairmanship of this committee.
If the formation of this new sub-committee is approved Dr. Farnham
will chair the committee.

That the committee on classification of organic soils and
interpretations be continued to (1) review proposed changes as
received or requested prior to submitting proposals to the
Regional Taxonomic Committee and, (2) r&view proposed changes
in the interpretive guides submitted by regional committees,
revise guides as necessary and to assist in the correlation of
interpretive guides between regions or major soil areas.
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Comments and discussion on report

R. Grossman -

0

a

L. Bartelli -

W. McKinzie -

L. Bate111 -

W. McKinzie -

L. Bartelli -

R. Grossman -

W. McKinzie -

L. Bartelli -

W. McKinzie -

W. McKinzie -

W. Johnson - Committee would be too large. Must focus on the most
urgent needs.

W. McKinzie - Will delete that recommendation.

M. Williams - Does item (1) in recommendation No. 9 dealing with propose~d
changes in soil taxonomy conflict with the Regional
Taxonomic Committees?

W. McKinzie -

W. McKinzie - The organic committee recommends that the report be
accepted.

Approved.
Recorder: John Day,

Does everyone understand the implications that the penalty
system will have on other soils as outlined in recommenda-
tions 1 and 2?

The guides using the penalty approach are being adopted
for testing, not for final procedure .

Correct - I will substitute "for testing" in place of
" for use" in recommendation No. 2.

Are the recommended changes in the SCS form-5 referred
to in recommendation No. 4 being used in soil correlation?

Yes; however, there is no place on the SCS form-5 to record
the data.

Will review the proposals submitted and will examine SCS
Soils 5 form to see how they might be incorporated if
and when form is revised.

Request that recommendation No. 7 be a joint undertaking
between committee 4 and the organic committee.

Agree - will add to the recommendation.

Recommend that a sub-committee be formulated to work on
using peat in the treatment of municipal waste.

Will add this proposal to the committee recommendations.
Will also contact Dr. R. Farnham regarding chairing this
committee - if the formation of this new subcommittee is
approved.

The organic committee recommended that a national
committee on interpretations be formed and that the organic
committee be a subcommittee of this committee.

NO. The organic committee will review proposed changes
and assist in preparing proposed changes for submission
to the Regional Taxonomic Conrmittee.
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The chairman would like to thank all those who have contributed to this
report and especially Dr. Warren Lyon for his continued assistance through-
out the past two years.

W. E. McKinzie,  Chairman
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J. E. Witty
.I. D. Nichols
W. C. Lynn
R. E. Lucas
R. S. Farnham
D. F. Slusher

Samuel Reiger
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E. W. Neumann
L. P. Dunnigan
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Stephen Shetron, Mich. Tech. Univ., Houghton, Mi.
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Delbert Mokma, Michigan State University

320



GUIDE FOR THE PREPARATION OF MANAGEMENT SUITABILITY
GROUPINGS AND RATINGS FOR SPECIFIC CROPS FOR

ORGANIC AND ASSOCIATED MINERAL SOILS

Many workers feel  that proper evaluation of  the organic soils of  a farm,
county. or other planning unit necessitates comparison with mineral soils
in the same area. The kind of  rating approach developed for organic soils
is not compatible with the capability unit system employed for mineral soils.
Therefore the rating approach for organic soils was extended to e n c o m p a s s
mineral soils with necessary modification of  factors and penalties. The
user can compare all  the soils in the area of  concern for a specific  purpose.

An open-ended numerical rating and penalty approach was used in the develop-
ment and testing of the proposed system. The open-ended system allows one
to array the soils in relative order without immediate concern over the fit
of  absolute numeric differences within a given scale. I t  i s  d i f f i c u l t  t o
use a positive progression from poor to good with the open-ended system
because one does not know what number to put at the top. Once the system
has been developed and tested, and we have a better idea of the relative
numeric order of various ratings, then the scale can be compressed and
inverted to give a positive rating system if  that is considered more desirable.

As  d iscussed  ear l ier , the interpretive guides are not to replace on-site
studies  or  invest igat ions . The guides serve as an aid to general planning
or as a means to rate or compare one kind of soil with another for a particular
use. The penalty system gives the user explicit  information on the factors
involved and their relative importance in determining the ratings.  The
assignment of penalties is based on the experience and recommendations of
persons who have worked with these kinds of soil. The user may or may not
agree with the rating given a particular soil  for the purpose he has in mind.
However, with the information provided, the user can adjust the ratings,
depending on his knowledge and on the intended use. The experienced user or
technician may not gain much information from the guides. The less experienced
user or technician will  have a rational base for making decisions and a boost
in  the  r ight  d irect ion . It is  the latter group that should find the guides
u s e f u l .

As the factors and ratings are l ikely to have different degrees of
importance in different parts of  the country,  it  appears that a manage-
ment suitability grouping of organic soils for mechanized agriculture
and ratings for specific crops or other use should be prepared by Land
Resource Areas. Possibly one set of  guides for the areas of  the Lake States
(Example attached), Southern Coastal States, Western States, and Alaska,
and one for the Tropics would be ample. Preparing the interpretive guides
by areas would allow for the selection of  soil  factors and penalties applicable
for  a  part i cu lar  area .
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The following assumptions were used in preparing the Guide for the
preparation of Management Suitability Groupings for Mechanized
Agriculture:

Assumptions

1. Suitability ratings for drained conditions assume continued sub-
sidence rates of &, inch to 2 inches annually; hence, for continuous use,
as an organic soil the thicker organic materials are the moat suitable.

2. The organic suitability grouping is an interpretive classification
designed to assess the limitations for the management of individual
organic soils and for production of crops. Factors that affect pro-
duction of the organic materials, productivity of the underlying material,
adapted crops, management difficulty, and productive life span of the
organic materials are used in determining suitability rating.

3. Good soil management, including cultural, and conservation practices
that are feasible under a mechanized system of agriculture are assumed.

4. The soils within a suitability grouping are similar with respect to
the degree of soil limitation but not necessarily similar with respect
to the kind of limitation. Organic soils in group 1 have the least
number and the least severe soil limitations and soils in group 7 have
the greatest number and the most severe limitations. 0

5. Organic soils which have been reclaimed and developed for agriculture
are classified according to any continuing limitations which may affect
the production of agricultural crops.

6. The location, distance to market, efficiency of transport, financial
state of the market, farm size, and sociological influences do not
constitute criteria for suitability groupings.

7. Suitability groupings, suitability definitions, and penalty figures
are subject to change as new information and methods concerning the
manipulation of organic soils become available.
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0 GUlDE FOR THE PREPARATION OF
MANAGEMENT SUITABILITY GROUPINGS FOR MECHANIZED

ORGANIC AND ASSOCIATED MINERAL SOILS
AGRIC[ILTLIRE  FOR

(Revised September 1974)

Physical Features Used to Determine Suitability Grouping.

Factor Penalty Factors

SOIL TEMPERATURE
(Does not apply if growing degree days factor is rated)

Isohyperthermic 0
Isothermic 0
Hyperthermic 0
Thermic 0
Mesic 0
ISoUleSiC 0
Frigid 30
Cryic 60
Pergellic 90

GROWING DEGREE DAYS AIR TEMPERATURE
(50D F. Base)

3000 + 0
2200 - 3000 10

(2200 30

THICKNESS OF ORGANIC SOIL MATERIALS
>52" 0
36-52 15
16-36 35

UNDERLYING MATERIALS--ORGANIC SOILS
(Within depths of 51")

Loamy 0
Clayey 5
Sandy 10
Coprogenous earth 2.0
Diatomeceous earth 15
Marl 15
Skeletal 30
Rock or fragmental 50

ROOTING DEPTH
(Mineral Soils)
(Inches)

>40
20-40
10-20
40

0
5
10
20
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Factor

SLOPE
zz-ml Soils)

0,l
2
3-6
6-14
14-20
20-35

>35
(Organic Soils)

O-6
6-12

>12

EROSION
(Mineral Soils)

Slight 0
Moderate 5
Severe 20

SURFACE TEXTURE OR MATERIALS DOMINANT
(In upper 16 inches)

SL, FSL, VFSL, L )
SIL, XL. CL, SICL)

L'S, LFS, SC, SIC, C c<60%)

S, C (60%)

Cobbly
Muck, mucky peat (*a&, hemic)
Peat (fibric)
Marl, coprogenous earth,
diatomaceous earth

Gravelly phases of above

P.E. (MINERAL som)
(No R;sqpual Wetness)

31-44
25-31
19-25
10-19

(10

AVAILABLE WATER HOLDING
CAPACITY, MINERAL SOILS
(To 60 inches for somewhat poorly
or better drained soils)

> 9"
6-9
3-6

(3 324

Penalty Factors

a

0
1 0
20
35
50
65
80

0
20
30

0

20

35

50
0
20

40
10

0
20
35
50
80
90

0
15
25
35



Factor Penalty Factors

WATER CONTROL
(Organic Soils - does not apply if tidal storm factor is iated)

Adequate
Marginal

0
35

RESIDUAL WETNESS
(Mineral Soils - does not aODlV if tidal storm factor is rated)_. _

None to Slight 0
Moderate 20
Severe 50
V. Severe 65

FLOODING DURING GROWING SEASON
(Mineral Soils other than tidal storms)

None 0
Slight 20
occ. 35
Frequent 50

TIDAL STORM FLOOD CONTROL
Adequate 0
Marginal 45

REACTION (O.OlM CaC12, upper 16 inches)
c4.0 PH 20
4.0-5.0 10
5.0-6.0 0
6.0-7.0 0

>7.0 0

SALINITY
WlU)

o-4 0
4-8 20
8-16 50

>16 75

ACID SULFATE SOILS (Actual or potential within 40")
P H  >4.5 (l&O) 0
PH 3.5-4.5L(kxderline to sulfuric
horizqn or sulfidic materials as
defined in Soil Taxonomy) 2.5

pH 13.5 (Sulfuric horizons or
sulfidic materials) 75

STONINESS (Classes, mineral soils)
(0.1 percent surface area 0

,I_.3 11 II II 50
> 3 0, ,( 11 _ 80
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Factor Penalty Factors

COARSE FRAGMENTS
(organic Soils-Wood >4”
in dia., within 51 inches)
(Percent of Volume)

41
l-10
lo-25

>25

0
5
10
25

MINERAZ. OR LIMNIC LAYERS
(Organic Soils - within
depths of 51 inches)

( 2”
2-12”

0
20

PHYSIOGRAPHIC  SETTING
Microclimate relief and size of area are not rated but are important
properties to evaluate.

Suitability Grouping

The soil features listed above have penalty values assigned for each
subdivision of the soil feature. As a guide to suitability grouping,
add up the penalty numbers for the soil features applicable. Using
this figure, determine the suitability grouping from the guide below:

PENALTY SUITABILITY GROUPING *

o-15
20-30
35-45
SO-60
65-80
80-120

>120-

*The number of suitability groups can be
3; 5, 7, or more.

1
2
3
4
5
6
7
8 (Miscellaneous land

adjusted aa needed --

areae)
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EXPLANATION OF SOIL FEATURES

THICKNESS OF ORGANIC MATERIAJ,S  -- Penalties for thinner soils are related
to the eventual destruction of the resource by subsidence, or the
productive life span for use of an organic soil.

UNDERLYING MATERIALS -- refers to soils in lithic, limnic, or terric
subgroups where the underlying materials are greater than 12 inches thick
and soils in terric subgroups that have fragmental or sandy or sandy-skeletal
particle-size classes. Penalties for underlying material are related to
needed management inputs and to the suitability of the underlying material
for agriculture as the organic soil subsides and is destroyed.

ROOTING DEPTH -- refers to soils with lithic or paralithic contact;
duripan, petrocalcic, or placic horizon; or sand and gravel within depths
shown.

WATER CONTROL -- refers to ground water level and flooding.

Adequate: Water control system must provide drainage for
optimum crop yields and a water table sufficiently high to
prolong the life of the soil.

Marginal: Water control less than adequate. Yields reduced
because of poor water control and choice of crops is reduced.

None: No control measures for control of groundwater or flooding.

For most crops maximum depths of water table of 28 to 32 inches is the
most desirable for crop production; 24 to 28 and 32 to 36 inches is less
desirable and less than 24 and greater than 36 inches is marginal.

RESIDUAL WETNESS -- refers to wetness condition after drainage.

MINERAL LAYERS -- refers to soils in fluvaquentic  or limnic subgroups
and soils having f luvaquentic or limnic characteristics included in
other subgroups as defined in Soil Taxonomy. This soil feature is not
used in rating soils with mineral or limnic layers greater than 12 inches
thick within depths of 51 inches. (Terric subgroups or limnic subgroups
with limnic layer greater than 12 inches thick).
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DEVELOPMENT DIFFICULTY RATING FOR AREAS OF ORGANIC SOILS

It is possible that two separate soils may have similar suitability ratings
for agriculture but one may be more difficult to reclaim than the other.
A development difficulty rating from 1 to 3 is proposed for all organic soils
in an unreclaimed state. Brief definitions of the development difficulty
groups follow:

Group 1 -- only minor reclamation is required. Minor reclamation
is considered to be those operations which can be carried out by
a single operator.

Group 2 -- major reclamation is required but is warranted when soils
potential is high. Major reclamation is that requiring cooperation
between adjoining operators or outside financial assistance or both.

Group 3 -- major reclamation is required and seldom warranted.

Physical Features Used to Determine
D e v e l o p m e n t *

Vegetative Cover Surface Roughness Underlying Materials
xwithin depths of 51")

0 .- Light (grasses,
reeds, etc.)

20 - Moderate (Brush,
small trees)

0 - None

35 - Holes and
and mounds. l-2 ft.

0 - Loamy
10 - Clayey
20 - Sandy
20 - Diatomaceous  earth
25 - Coprogenous earth

35 - Heavy (numerous 50 - Holes and
large trees) mounds, >2 ft.

30 7 Marl
40 - Skeletal
50 - Rock or fragmental

Coarse Fragments
(Wood >4" diameter

Establishment of Adequate Water Control
(Including flooding 6 tidal flooding)

volume % within depths 51")

(1 - 0
l-10 = 20
lo-25  - 50

>25 = 100

Slight - 0
Moderate - 50
Severe - 100

To determine the development difficulty group, add up the penalty points for
features applicable. Using this figure, determine the group from the guide below:

Group 1 = O-50
Group 2 - 50-100
Group 3 - >lOO

Recommendations for site development should be
difficulty rating and the suitability grouping

based on both the development
for the soil atter development.

Physical features used and penalty figures assigned are subject to change as 0
new methods and more information ae result of testing becomes available.
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MANAGPlENT SUITABILI'IY GROUPING AND RATINGS FOR
SPECIFIC CROPS FOR ORGANIC SOILS AND ASSOCIATED

MINERAL SOILS
(EXTENDED  USE ASSUMED FOR THE CROP INDICATED)

NORTH CENTRAL 6 NORTHEAST UNITED STATES

Penalty Rating For Extended "se
I

Physical Features

Soil Temperature

Growing Degree Days

T h i c k n e s s  o f
Organic Materia1e

*Penalty ratings will be less in transitional B~BBB bordering meslc soil temperatu+efJ.

** N.A. -- Not Applicable 329



O - 6 IO
Mineral Soils I

Erosion (Mineral Soils

Surface Texture or
Material Dominant in
upper 16 inches

SL. FSL, VFSL, L

Available Water
Holding Capacity
(Mineral Soils)
To 60 inches

water Control (Organic
Soils, does not apply
if tidal storm factor
is rated)

Adequate I 0
MalXinal ) 35

0

0
A.!?
20-

-

0

0
lo
20

-

z0 0

0 0
5 10
10 20E
110 0

20 20
35 35e0 0
20 20

40 40
20 70

10 20

0 025 15
10 25
30 40

0 0
10 35

330

0 0
10 10
20 20

I

II0 0

20 20
35 35
0 0
20 20E40 40
40 70

,t”

x-+L-
30 0
35 20 -
0df=0
35 0

40 40
100 N.A.

50 N.A.

*Requires special water manaSement.



-T
,~ i fen&y Rafinp, For,Extended Us,e

f
I

Residual Wetness

Flooding During
. GrowinS Season
(Mineral Soils other

0

than tidal storms)

Tidal Storm Flood
Control

Reaction
(O.OlM cac12, upper
16 inches)

0 0 0 0 0
20 10 20 20 20
50 20 50 50 50
65 40 65 65 65

0 0 0 0 0
45 45 45 45 45

20 20 20 20 20
10 10 10 10 10
0 0 0 0 0
0 0 0 0 0
10 0 10 10 10

?
d

20 20
10 10
0 0
0 0
10 0

ii

0 0
20 20 :
50 50
75 7 5

*Rated for trafficability after draining prior to harvest.
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Penalty Rating Pa
I I I I

Physical Features'

Acid Sulfate Soils
(Actual or Potential
within 40")

pH >4.5 (H,O 0 0
pH 3.5-4.f
(borderline to
sulfuric horizon or
sulfidic materials
as defined in
Soil Taxonomy) 25 25
pH <3.5 (Sulfuric
horizon or sulfidic
materials) 75 75

stoniness
(Classes Mineral Soils)
4.1 percent surface 0 0
-1-3 50 50
13 80 80

Coarse Fragments
(Organic Soils -> 4"
in dia., within 51")
By Volume

(1 percent 0 0
l-10 5 5
lo-25 10 10

>25 25 25

Mineral  or Limnic  Layers
(Within depths 51")
(2 in 0 0
2-12 20 10

0 lo I 0 I 0
10 I10 I 20 I 20

3xtended Use
I

--i-

25 25

75 75

0 50
50 100
80 100

0 0
5 20
10 50
25 100

0 0
20 20

25

75
0

0
50
80

0
5
10
25

0
20
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Rev. T/24/74

INTERPRETIVE GUIDEi  FOR ORGANIC SOILS
FOR FCRESTRY

?he forestry committee met on Wednesday and Thursday, November 29 & 30, 1972,
principally to discuss interpretetions  for organic soils as used for the
production of forest products. The committee report that came out of this
meeting wss reviewed at Regional Soil Survey Work Plsnning  Conferences.
A meeting of several of the committee members wss held et Madison, Wisconsin
on May 29 and 30, 1974 to review comments received. A working session wss
held in Lincoln, Nebrasks  on July 24, 1974, to review the 6/21/74 draft.
The following is e revision of the original report based on the above reviews:

Ingredients of a Ratin& System-

1. Interpretations for organic foils need to tie-in with those for mineral
soils since both types of soils are likely to occur on one property. A
rating system that will reflect the needed interpretations for both types of
soil Is desirable.

2. Ratings should reflect the suitabil~ity  and productivity by tree species,
not Just 6 general rsti.ng for “forestry.”

3. Site index is the most commonly accepted means of assessing soils for
potential productivity of woodcrops. The advantage of site index is that
it is relatively easy to collect the required data on a number of soil
conditions in the field. Since landowners are interested in the merchantable
volume production per *cre per year, site index needs to be related to cubic
vol.ume. These relationships are usually established on the basis of
detailed research studies.

4. Soil interpretetions for Porestry purposes should assist landowners
to analyse the forest potential under the following two conditions:

a. Where  soil surveys are available. Here interpretstions
should be geared to the mapping units or foil series.

b. Where sol1 surveys sre not available. Under these conditions
the key indicator soil properties need to be rated to help
analyse the production potential of key species.

Productivity Classes

Several productivity
on a regional basis.

class systems are in use. Most of these are developed

Committee members recognized the need for a system of uniform productivity
classes. However, we were not able to come up with one system acceptable
to all. We suggest this be given further attention by the agencies involved.
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Penalty Factors (Appendix A)

One method of analyzing the potential of an organic soil for forestry
purposes is through a series of penalty factors. Appendix A is an attempt
to assign penalty factors to selected indicator propartles. ‘Ihis gives
a basis for a genersl rating for forestry and a basis for analyzing soil
potential for individual species. Naturally some indicator soil properties
are more critical for one species than another.

Use Potential Groups (Appendix B)

The use potential groups in Appendix B were developed on general consid-
eration of the penalty ratings in Appendix A. Tne use potential groups
are for general evaluation of organic soils for forestry uses over broad
areas.

Ratings for Soil Series (Appendix C)

Appendix C shows a listing of organic soils in the North Central and North-
eastern states with site index indfcated  for suitable tree species for each
soil series. The tree suitability is based on a general consideration of
the penalty factors for key soil series, plus, soil-woodland site plot
data from approximately 60 plots in Minnesota, Michigan, and Wisconsin.
As additional data,arecollected  the ratings by soil series in Appendix
C can be improved.

Improvement of drainage of organic soils can have an important effect on
productivity for forestry purposes. However, we have very little specific
information to use as a basis for interpreting this factor on specific soil
series and tree species. The site index data shown in Appendix C are based
on a water table below 1 foot during a significant part of the growing
season,

334



0

1.

2.

3.

0
4.

5.

6.

7.

Appendix A

Penalty Factors  for Forest Production on Organic Soile

Relative penalty ratings for individual factors that bear upon forestry
production. The lower the number, the better the site. The penalty
ratings were used as a tool to arrive at the Use Potential Groups, but
are not used to compute suitability ratings in the system adopted.

Soil Temp. (climate)
Hyperthermic
Thermic
Mesic
Frigid
CryiC
Pergellc

Water Table (controlled-uncontrolled, average depth during
growing season; not aPplicable  for water tolerant species)

depth to
O-6”
6-18”
18- 30”
> 32

Reaction in FDot Zone (O.OlM C&12)
< 4.5 (any part)
4.5-7.3
> 7.3 (any part)

Salinity (mmhos/cm
Water at 5 cm tension) average  upper 16 inches

o-4

Z6
> 16

Depth to restrictive layer (Lithlc, Paralithic) above
water table
> 16”
10-16”
5-10”
< 5”

Sulfur acidity (within 1 meter)
Sulfidic materials or sulfuric horizon

Flooding I/
C4 MonTha  (November-February)

4 to 7 Months (November-May)
7-9 Months (November-July)

79 Months

Penalty:

0
10
30

2;
a0

50
20

0
20

30
0

20

0
20

z

0
20

::

100

4: (20)
75 (50)

100 (75)

l-/Proposed  by southern states. Use ratings in parenthesis for water
tolerant epecies,  such as cypress and tupelogum.
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Appendix B

Use Potential Groups for Forestry for North Central and Northeast States
(Based on Most Limiting Factor)

Developed for Testing Purposes-Will be Revised as Data Becomes Available
FAC'VJRS G.ROUFS

1 2 3 4 5
Temperature Hyperthermic Mesic* Frigid+ Cryic+ Pergelic
Regimes Thermic

Water Table** ___________1~_30"__________ 6-M" O-6"
in Growing Season > 30"

Reaction
in Root Zone L5-7.3 > 7.3 < 4.5**

(CaCl)

Salinity 0-4mmhOS/CUl 4-8mmhos/cm S-16mmhos/cm > 16.cmmhos~cm

Sulfur Acidity Sulfuric horizon**
or Sulfidic Materiels

Depth to
Bedrock > 16" 10-16" 5-10" < 5"

slope o-25$ 25-45s > 4%

--------~is~o~~i~~o~~__--____-_____ Continuous Sphagnum
hagnm (6-16" thick)

Composition _____. Continuous  Sphagnum
of Surface Tier SP (> 16" thick)

Underlying I
Material Use agricultural criteria if drained; not significant if not drained
Other than
Bedrock

Flooding During j
Growing Season / O-l 410

for water
Tolerant Species

1-3 410 3-6 MO 6 MO

x High rainfall maritime climate to be rated one class higher.
xx Not applicable to water tolerant species.
x** This pH does not apply to maritime climates with 770" annual precipitation.
**** As defined in Soil Taxonomy.
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Interpretive Guides For Organic Soils For Planning Purposea

Organic soil materials are generally unsuited for engineering uses, particu-
larly for use as a supporting base for construction or 8s construction
materials themselves. Organic soils are avoided or circumvented, if possible,
when encountered in areas where construction is planned. If areas of organic
soils must be utilized, the engineer generally prefers to remove the organic
material and backfill with mineral soil material. The depth of the organic
material then becomes important. In some cases area* of organic soils cannot
be avoided and they are too deep to remove under the given economic realities.

For instance, there are vast sreas of organic terrain in Alaska, Canada, and
in the Lake States where roads must traverse organic soils, and often it is
not economically feasible to remove the organic soil and backfill with mineral
soil material. Sometimes it is necessary to take a channel (open waterway)
or a pipeline across an area of organic soils. In the New Orleans area,
housing subdivisions are located on organic soils because there is no
reasonable alternative.

For some Purposes, engineering construction is purposely  placed on organic
soils. Excavations for shallow water duck ponds are made to improve the
wildlife habitat in bogs that have no open water. In the southern coastal
areas, cattle are grazed on marshland and cattle walkways are built in heavy
traffic areas. In many agricultural operations, the user likes to place
small buildings on-site (on organic soils) for equipsent storage. Farm
access roads are a necessity for most agricultural operations.

For persons who must or who choose to undertake construction involving
organic soils, some guides for preliminary planning are generally useful.
The guides proposed here are designed to alert the user to the comparative
hazards among the organic soils in the area. Criteria for the guides are
based on observable soil properties.

As discussions about the guides progressed and developsent  of the guides
evolved, the term "planning" was substituted for "engineering" to better
describe the context of anticipated usage of the guides. The term
"engineering" seems to cause communication barriers between soil scientists
and engineers, especially as the term is used In '%gineering  Guides for
Soil Interpretations." It was realized that most soil interpretations for
organic soils are made for persons such as city planners, county planners,
or their counterpart in the rural setting. Planning purposes generally
require less detsil than on-site investigations for a particular structur8
or road. Engineering interpretations are, to many people, synonymous with
or closely akin to on-site investigations. Thus arises the communications
barrier. The proposed interpretive guides for planning puposes msy require
more detail than provided by standard soil surveys. Of particular concern
is the depth of organic soil. In this sense, the guides aim at "more
detailed soil survey investigations" but do not require the intensity of
on-site investigations.
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Recent discussions have centered on guides for floating small loads on
organic soils and for excavation and backfill operations, both taken
largely in the context of road building. However, the guides are
intended to be useful for a kind of operation and might include several
specific uses. For instance, the guide for floating small loads on
organic soils could apply to road building, construction of small buildings,
cattle walkways or any other purpose where a light load is placed directly
on top of the organic soil. Similarly, the guide for excavation and
removal of organic soil materials could apply to any number of specific
situations.

Some committee members have argued that the guides are well suited for
training tools when SCS personnel work with planners, but that the
guides are not well suited for making recommendations of a national scope,
because they call for information not obtainable from normal soil survey
operations, Others have argued that the guides serve as a base for fact
gathering and decision making processes if and when the need arises. The
present reviewers should evaluate, critically, the intended purposes for
the guides as well as the practicalities of using them.

The guides were first set up on a numerical rating system with*penalty
points assigned for adverse conditions. The penalty points are summed to
give a single numerical rating. The higher the number, the poorer the
SOil. A chart with relative comparisons of factors follows the
interpretive guide for floating iight loads on organic soils.

The guides are each comprised of several factors. A brief discussion of 0
the factors and an explanation of some terms follow this paragraph.
Following each guide is a blank rating sheet for use in tallying the
penalty points for * given soil.

N-Value

N-value was adopted into Soil Taxonomy from the Dutch work. The 3
represents the grams of water per gram of clay. N-value can be derived
by analysis and application of the following formula. However it was
designed primarily for evaluation in the field by determining soil
consistence or "ripening class" according to the criteria tabulated
(modified from Brinkman and Pans., 1973. Symposium on Acid Sulfate Soils--
Wageningen, Vol. I, page 182).

N= .A 0.2B f - l_
L+3H L+3H

A = water content

R = silt + sand

L = clay

H = organic matter
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DESCRIPPION  OF SOIL CHARACTERISTICS
(squeeze test)

RIPEWING CLASS N-VALUEZ

Stiff wet, very hard dry Very ripe < 0.4

Firm wet, hard dry; not possible to Ripe
squeeze through fingers (deformable) 0.4-0.7

Medium consistency. Squeezed Nearly ripe
between fingers with difficulty (slightly fluid) 0.7-1.0

Somewhat soft mud. Easily lost Half ripe
between fingers when squeezed (moderately fluid) 1.0-1.4

Soft mud, very easily lost between Nearly unripe
fingers when squeezed (very fluid) 1.4-2.0

Very soft mud, more or less fluid, Unripe
dripping through fingers without (liquid)
squeezing >2.0

0 Still higher water contents (of liquid muds) are less easily estimated, but
these occur only rarely. For field estimations, the above formula and table
would give adequate precision in many cases.

Permeability

Permeability was not included as a rating factor in the guides for floating
light loads or for excavation. It would logically appear as a factor in a
guide for ditches and embankments. There has been some discussion concerning
permeability (saturated hydraulic conductivity) classes as they are utilized
for organic soil materials in soil survey reports. The following classes
have been suggested for coefficient of permeability (K-values) for organic soil
materials: It is recognized that unsaturated hydraulic conductivity may
be as important as permeability in the management of organic soils.

Material

Sapric
Hemic
Fibric

Brief Explanation of Factors:

K-Factor

0.2-6.0 inches/hour
0.6-6.0 inches/hour
> 6.0 inches/hour

Factors affecting excavation

0

Depth to firm underlying material - The user often wants to know how much
material has to be removed and what load the underlying material can
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support. Knowledge of the surface conformation of the underlying
material is often very helpful, but generally takes more detailed
investigations than envisioned for using the guides. Firmness of
underlying material is indicated by N-value, developed in The
Netherlands to classify "ripening" or firming of soft inundated
sediments after they are drained. The N-value is the grams of water
per gram of clay. Classes are tied to soil consistence, particularly
the ease with which the material runs between the fingers when a sample
is squeezed in the hand. Material with an N-value < 0.7 cannot be
squeezed through the fingers. (See N-value for additional information.)

Logs and stumps - The presence of logs and stumps could be a hindrance
in excavation operations. Evaluation is based on area1 frequency.
Classes are very generally conceived at this point. Details on size
of logs or size of equipment were not included in the guide.

Factors affecting displacement (of soft materials at depths greater
than 12 to 15 feet). A surcharge load is placed on the surface during
construction to squeeze out the soft material.

Mineral strata - Stiff mineral strata could impede flow of the soft
materials. The surcharge construction load would have to be increased
accordingly. Thick mineral layers could give a "false bottom" impression
during preconstruction testing-and lead to erroneous recommendati&s and
possible failure.

0
Decomposition - The more fibrous the material, the more resistance to
flow under the surcharge load.

Water content (of organics) - Water content is inversely related to
density and firmness of organic material. Should a layer of "relatively
dry" organic soil occur in the displacement zone, it could impede the
displacement.

Factors affecting loads floated on organic soils

Depth to firm underlying material - Essentially want to know if there
is a firm base at a comparatively shallow depth.

Logs and stumps - Material on surface of relatively greater importance
than for excavation purposes. Want to know if logs or stumps have to
be removed prior to placing mineral soil on top of the organics.

Kind of material - The structural stability varies with the kind of
material. Woody peats tend to have larger pieces intermixed which
give stability. Herbaceous peat tends to form a fairly rigid mat if
the material is hemic. Sphagnum compresses substantially but forms an
interlocking fibrous mat. Marl is soft when wet but firms up fairly
well if drainage csn be established. Diatomaceous earth should behave
similar to marl. Coprogenous earth is comparatively fluid unless it can
be thoroughly dried in which case a large, irreversible shrinkage takes
place.
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Decomposition - The more fibric the material, the more resistance to
deformation and the imore support it gives to a load. The fibers act
in the sense of an interlocking mat. (Intended to recognize hemic or
fibric layers in a predominantly sapric material.)

Mineral strata - The presence of mineral strata generally lendsstability.

Surface densification (Depth to high water content; > 300$ ; organic soils -
Drained organic soils densify and become increasingly firm above the
water table. The field water content drops, and the-soil material
changes irreversibly so that it will not again hold as much moisture
as in the undrained state. The densification lends stability to the
material and it better supports a load. Depth of water table could be
used as a criterion, but the water table generally fluctuates seasonally.
Bulk density could be used, but it is more difficult to determine than
water content.

Surface "ripening" (Depth to soft material, N > 1.0; Dydraquents)  -
See explanation of N-value for "ripeninn" classes. Soft mineral
sediments become increasingly firm-as water table is lowered. The
surface layers lend structural stability even if soft materials are
found at greater depth.

Additional material is appended at the end. Appendix I presents
hypothetical situation which is used for a rating example. Lack. . . _

a
of time

and expertise prevented the development of correlstlve gulaes Ior
mineral soils 80 that the organic soils can be put in proper perspective.
The latter needs to be done.

Interpretations relative to presence of permafrost are not included in
the present draft. Other factors with regional significance may need
to be considered also.
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1.

2.

3.

Interpretive Guide for Organic Soils for Planning Purposes
f o r

Floating Light Loads on Organic Soils

Farm acca88 or rural roads (approximately 2-foot thick layer of road
material placed on the organic soil)

Small buildings on organic eoila (generally other than dwellings)

Cattle walkways

Factors 8

Depth to Firm Underlying  Material
(N-value < 0.7)

< 16 inches 0

16-51 inches 50
> 51 inches 100

Logs or stumps (area1 percent)

< 0.1 percent 0
0.1-3 percent 10
> 3 percent 20

Kind of Material
$iaia::pe  dominant within 16-51

Woody 0
Herbaceoue 10

( Sphagnum 20
Marl 20
Coprogenous 50

Decomposition

Fibric or hemic layer 0
> 10 inches thick

Sapric 30

Mineral  Strata (thickness between
16 and 50 inches) Doesn’t apply
to Terric subgroups

> 12 inches 0
4-12 inches 30
< 4 inches 50

Surface Densification (Depth
to high water content; > 300%
organic soils) 0

c 16 inches 60
16-51 inches 20
> 51 inches 0

Surface “ripenin ”8 (Depth to
soft material; Hydraquents)

1 40 inches 100
> 40 inches 20
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IVI'EXPRETIVE GUTDE FOR ORGANIC SOILS
FOR

FOR PLANNING KJRPOSES

FLOATING LIGYI LOADS ON ORGANIC SOILS
(Relative Comparison of Factors and Ratings)

YACTOR

Depth to firm
underlying
material,
N < 0.7

Logs and stumps,
area1 frequency

Kind of
material
dominant from

zz

16 to 51 inches

Fibric or hemic
layers (thickness
between 16 and 51
inches,applies tc
Saprists

Mineral strata
between 16 and 51
inches

SUlY?lVZe
densification
(organic soils)

surface
"ripening"
(Bydraquents)

_________>Increasing  ~t~nti~~_____-----_-_~_-_---~--------_-~~_~~~~~~~~~_~_~_~~~~~~~~~~~~~

1 0 9 a 7 6 5 4 3 2 0~1~ i-l

16-51" < 16"
(50) (0)

’ 3% O.l-3% ;*&l%
(100) (90)

!op. sap.

aJO) WJ)

Wag. Herb. WOOdJ
e;;it_ big,“’ che&,“’

(76) (60) (50)

> 10"
(80)

4-12" 3 12"
(90) (70)

< 16" 16-51" > 51"
(90) (70) (40)

< 40" > 40"
(80) (40)



RATING SHEET FOR PLANNING FURWSES
FOR

FLOATING LIGHT LOADS ON ORGANIC SOIL

FACTOR

Rating for named soil or condition

Depth to Underlying
Material

flogs or stumps

Kind of Material

neral Strata

u-face Denslfication

COMMENTS:
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INTERPRETIVE GUIDE FOR ORGANIC SOILS FOR PUNNING PURKJSES
FOR

EXCAVATION AND RFMVAL OF ORGANIC MATERIALS
(includes displacement of soft materials below a depth of 12 to 15 feet)

Factors affecting excavation: Factors affecting displacement:

Depth to firm underlying material
(N-value < 0.7)

Mineral strata (thickness)

< 2 inches 0
< 16 inches 15 2-12 inches
16-51 inches > 12 inches
51-120 inches $
> 120 inches 100 Decomposition

Logs  and stumps (area1 frequency) Sapric 0
Hemic > 10 inches 20

< 0.1 percent 0 Fibric > 10 inches 30
0.1-q oercent 10

Water Content (of organic61

2 300 percent
< 300 percent
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RATING SHEET FOR PLANNE3G FURPOSES
FOR

EXCAVATION AND REM3VAL OF ORGANIC SOIL
(includes displacement of soft materials below a depth of 12 to 15 feet)

Factors affecting excavation

Depth to firm underlying material

Iogs and stumps

Subtotal

Factors affecting displacement

Mineral strata

D‘3cmpoBition

Water content

Subtotal

Total
-_______., _~__----_ - -
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APPENDIX I

Hypothetical situation for rating example

Stipulations-

Organics are herbaceous, no forest influence.
Bog underlain by firm loam material
No mineral strata
Water table at 8 inches, little densification of surface.

stic Haplaquept

RATING SHEET FOR PLANNING PURPOSES
FOR

FLOATING LIGHT LOADS ON ORGANIC SOIL

FACTOR
Rating for named soil or condition

Hell&Z Typic Terl-iC Histii:
Medisapris Medisaprist  Medisapris Haplaquept

epth to Underlying
Material 100 100 50 0

.ogs or stumps 0 0 0 0

-:ind of Material 10 10 10 10
_-_- --~
lecomposition 0 30 30 30

Nneral strata I 50 I 50 I 0 Im

iurface Densification
:vs!
;urfsce “Ripening”
:Hydraquents)

TOTAL

60 60 60 60

_-

220 250 150 100

0 L 1 1 I !

COMMENTS : Penalty Approach - The higher  the rating, the poorer the soil.
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June  4, 1973

SJELTECT: 1973 National Technical Work-Planning Conference of the
Cooperative Soil Survev

TO: Recipients of Proceedings of the National Soil Suwev
Conference

Transmitted herewith are the Pmceediws of the 1973 National
Technical Work-Planning Conference of the Ccoperative Soil
survev. These proceedings have no official status in their
present form and slxmld not be given widespread distribution.

Five (51 copies of these proceedings are beinK sent to each
RTSC and atmt five (51 copies are being sent~to the office
of each state conservationist for distribution to the
appropriate state experiment station soil suxvev leaders and
to soil suwev representatrves of other agencies that are
engaged in soil suwev work in the state. In addition,
sufficient copies are being sent for use bv ths state soil
scientist, assistant state soil scientist, and soil
cwrelator. The state soil scientist may wish to circulate
one mpv of this rqmrt anon8 the G-11 am-l CS-9 soil
scientists; b& in doing so, it shmld be made clear that
the infomation, ideas, and data in these nmceedipgs simlv
represent tramIs in thinkinp and mcqress of wmk. Thus,
thev do not necessarilv  renresent official views, although
rnmv of the methods ultimtelv mv be adcmted officiallv.

Fifteen (15) copies are beine. sent to tha Canada Demrtment
of Agriculture for distributicn  to kev Canadian soil
scientists.

William M Johh&?x
Deputy A&inistrator\'
for Soil Survev
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The primaw  purpse  of thin conference was to aid in the continued
development and improwwnt of standwds  for camvine, on all phases
of soil survev work.

A nw format was used at cur 1173 conference. There were no camnittee
imports disassed  hy the entire? conference, Each participant was
assiyed to cne of four disassion wps. Prior to tk ccnference
each participant received a series of topics and questions tixt fell
under four fwkzral subjects. These were c+erations, intewretations,
iwestiRations,  ard classification. At the conference the discussion
gnxps disassed and made recinnerdations on tte topics ard ouestions
previcuslv  supolied.

The topics under the wre'al  subjects were inter&d  to center the
discxssirm on mjor problems an3 needs. The questims dixxcted
discunsicn toward remmnerdations  ard solutions of the nroblans  ard
needs. Each of the four disassicn  -"s &voted sure tire to all of
the topics and questions. Guidelines on the awant of time to he
devoted to each ~?nera.l  subject were prwided.  Discussion pa~p
chairmen used judgment ard controlled th? awxnt  of time swnt on each
of tk topics ard questiars.

Reports based on the discussion were prepared during the conference
a-d presented on the last day of the ccnference.

Kenxth I:. Grant, tht? Mministrator  of the Soil Ccmseervation Sew&f?,
planned to address the p,rou" cm the first day of the conference. He
h3d to chanp,e his nlans at the last minute however, an3 his addres+
was given tw Willian II. Johnson, the Denutv Atiinistratw for Soil
sutvev.

On the first dav of the conference a 15-minute prP.sentation  was Five"
by a representative fmm each of the four rwions  of the land-yyant
universities and bv the federal agencies in the Cooxrative  Sol1 Survev.
These irrluded the Bureau of Indian Affairs, Forest Service, and
Agricultural Research Service. A Report of the Recavlaissance  Soil
Survey Task Force was p,iven  bv Richard tbff, substituting for J. M.
I<illi.ws wto wds ill. 'Ihe status of Soil Tap was rearted en tw
John E. McClelland.

ti secaxl and third days of the conference were devoted to the discussion
groups.

David G. linger,  Assistant Executive Secretw, National Asscriation of
Conservation Districis, addressed thz conference on the fourth dav. In
addition, a repx?  was given tw W. C. McKinzie cm the Oxanic Soils Task
FOrCe. There were also rencrts on Cartopnhic  Develonments,  Accelerated
Publication of Soil Swvevs, ard the Revision of the Soil Swey Manual.

Fri~&v wminp, the last session of the conference, w&s devoted to reports
on Operations, Interpretations, Investiwtions,  and Classification, bawd
on tti results of the discussion ~,FOUPS.

*Assistant Deputv A&nirustratcr  tw Soil Suwev,  Soil Conservation Service,
Washinglo",  D. C.



1973 SOIL SURVEY CONFERENCE PARTICIPANTS

A. Washington Office Soil Survey Staff

1. Johnson, W. M.
2. van der Voet, D.
3. McClelland, J. E.
4. Klingebiel, A. A.
5. Flach,  K. W.
6. Simonson, R. W.

7.
8.
9.

10.
11.
12.

Gockowski, .I. A.
Dideriksen, R. I.
Young, K. K.
McCormack, D. E.
Carlisle, F. J.
Powell, J. C.

II. RTSC Soil Survey Staffs

I. Bartelli, L. .I.
2. Daniels, R. B.
3. Grossman, R. B.
4. Holzhey, C. $.
5. Langa", 1.. N.
6. McKinzie, W. E.

c. State Soil Survey Staffs

1. Culver, J. R., Nebr.
2. Gallup, D. L., Idaho
3. Harmon, L. I., Iowa
4. Huff, R. C., Calif.
5. Johnson, R. W., Fla.
6. Latshaw, G. J., Pa.

/.
8.
9.

10.
11.

12.

7. Miller, F. T., N.D.
8. Perry, E. A., Ala.
9. Rieger, S., Alaska (absent)

10. Schmude, K. O., W.Va.
11. Watson, B., Vt.
12. Wells, R. D., S.C.
13. Gerald, T. R., S.C.

Nettleton, W. D.
Nichols, J. D.
Rourke, J. D.
stout, M.
Williams, J. M.

(absent due to illness)
Witty, J. E.

1). Other SCS

1. Grant, K. E., Administrator (unable to attend)
2. Huey, G., State Conservationist, South Cnrolina
3. Zitzmann,  W. T., Resource Development Division (unable

LO attend)
4. Bogner, N. F., Engineering Division (unable to attend)
5. Prout, C. T., Jr., Plant Sciences Division (unable to

attend)
6. Cline, Marlin

E. Other Federal Agencies

1. Olson, 0. C., U.S.F.S.
2. Booker, R., B&A
3. Lunin, J., ARS



F. Land-Grallt Il~~iv~rsity Representatives

1. Fanning, D. S., Un. of Maryland, Northeastern Region
2. Ciolkosz, E., Pennsylvania State University, Northeastern

Region
3. Hajek, H. F., Auburn University, Southern Region
4. Whitesidc, E. P., Michigan State University, North

Central R&on
5. Franzmeier, D. P., Purdue University, North Central Region
6. Simonson, 6. II. , Oregon State University, Western Region
7. Nielsen, L:. A., Montana State University, Western Region
a. Godfrey, C. L., Texas A and M, Southern Region

G. Canada

1. Day, J. H., Senior Soil Correlator, Soil Research
Institute, Canada Department of Agriculture

2. McKeague, J. A., Soil Research Institute, Canada
Department of Agriculture



DISCUSSION GROUP A

Battery Room

c:11ni rman: .J. II. Rourke

bkmhctrs

Hnjek, H.F. Lunin, J. Nichols, J.D.
Iluff, R.C. McKinzie, W.E. Simonson, G.H.
.lohr1son,  R. W. Miller, F.T. Young, K.K.

l'imf %ltlj I&corder Advisor Advisor Present-_ --___ - -

R:30-2:001 Interpretations Nichols Kl ingebiel 8:30-12:OOT

2:O(l-4:151 Operations Johnson,R.W. ElcClelland 2:00-4:1~5T
Gockowski I,

4:151'-2:15W Classification Huff Simonson 8:30-12:OOW

2:15--4:3ow Investigations Eliller Flach 2:15-4:3OW
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DISCUSSION GROUP B

Terrace Room

Chairman: L. J. Bartelli

Members

Carlisle, F.J. Franzmeier,  D.P. Nielsen, G.A.
Culver, J,R. Grossman, R.B. Schmude, K.O.
Fanning, D.S. Harmon, L.I. Witty, J.E.

Time SubjeFF Recorder Advisor Advisor Present

8:30-10:45T Operations S&nude McClelland 8:30-10:45T
Gockowski 11

10:45-4:15T Interpretations Culver Klingebiel 1:15-4:15T

4:15T-10:30W  Investigations Witty Flach 8:30-10:3ow

10:30-4:3ow Classification Harmon Si~OnSOn 1:15-4:3ow
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D~SCLISSION GROUP c

Citadel Room

Chairlnanr  M. Stout

Members

Ciolkosz, E. Gallup, D.L. Nettleton, W.D.
Daniela, R.B. Langan, L.N. Perry, E.A.
Dideriksqn, R.I. Latshaw, G.J. Gerald, T.R.

Time Subject Recorder Advisor Advisor Present

8:30-2:303 Clasqification Latahaw Simonson 8:30-12:OOT

2:30-8:45W Inveatigationa Perry Flach 2:30-4:30T

8:45ri!:15W Interpretationa Langan Klingebiel 8:30:12:OOW

2:1574:3ow Operations Gallup McClelland 2:15-4:3OW
Gockowskl



DISCUSSION GROUP D

Ashley Room

Chairman: J. M. Wllli,ams (absent due to illness)
Marlin Cline

Members

Cline, M.
Holzhcy, C.S.
McCormack,  D.E.

Powell, J.C. Walls, R.D.
Rieger, S. (absent) Whiteside, E.P.
Watson, B. Godfrey, C.L.

Booker. R.

Time- - Subject Recorder Advisor Advisor Present

8:30-10:45T Investigations Holzhey Flach 8:30-lo:451

10:45T-8:45W Classification (wg@, simonson 1:15-4:30T

8:45W-1l:OOW  Operations Wells McClelland 8:45-11:OOW
Gockowski 11

ll:OO-4:3ow Interpretations Watson Klingebiel 1:15-4:3OW



NATIONAL SOIL SURVEY CONFERENCE

Sheraton-Fort Sumter Hotel
Charleston, South Carolina

January 22-26, 1973

Sunday PM
January 21
3:00 - 6:00

Monday AM
January 22
a:15 - 9:oo

9:oo

9:15

9:25

l 9:35

1o:oo

10:30

Registration Hotel Lobby

General Session - Charleston Room William M. Johnson
Chairman

Registration

Introductions, Announcements, etc.

Welcome to South Carolina George E. Huey
state conservationist

Welcome to Charleston J. Sidi Limehouse
Chairman, Charleston
County Soil and Water
Conservation District

Address by Administrator Kenneth E. Grant
Soil Conservation Service, USDA

Group Photo and Recess

Soil Survey in Canada John H. Day
senior Soil Correlator
Soil Research Inst.
Ottawa, Ontario,
Canada

Statements by Land-Grant University Representatives

10:45 Northeast Region D. S. Fanning
Univ. of Maryland

11:05 Southern Region B. F. Hajek
Auburn University

11:25 North Central Region D. P. Franzmeier
Purdue University

11:45 Lunch

Monday PM

l:oo Western Region G. H. Simonson
Oregon state univ.



Monday F'N

I:20

1:40

2:oo

2:20

3:oo

3:20

4:30

4:45

Tuesday
January 23

Soil Survey

Bureau of Indian Affairs Clark C. Stanton

Forest Service 0. c. Olson

Agricultural Research Service J. Lunin

Discussion-Group Organization D. van der Voet
and Procedure

Recess

Report of the Reconnaissance
Task Force

J. M. Williams

Soil Taxonomy

Adjourn

Discussion Groups

J. E. McClelland

GROUP A - Battery Room

GROUP B - Terrace Room

AN

8:30 Discussion

1o:oo Recess

IO:15 Discussion

12:oo Lunch

Wednesday Discussion Groups
January 24

GROUP A - Battery Room

GROW B - Terrace Room

GROUP C - Citadel Room

GROUP D - Ashley Room

PM

1:15 Discussion

3:oo Recess

3:15 Discussion

4:30 Adjourn

AM

GROUP C - Citadel Room

GROUP D - Ashley Room

PM

8:30 Discussion 1:15 Discussion

lo:oo Recess 3:oo Recess

10:15 Discussion 3:15 Discussion

12:oo Lunch 4:30 Adjourn



Thursday AM Charleston Room
January-25

8:30

9:20

lo:oo

10:15

10:30

11:15

12:oo

PM

1:15

Friday AM
January 26

8:30

9:oo

1o:oo

10:15

11:15

11:45

12:oo

Soil Survey and the National
Association of Conservation
Districts

Cartographic Developments

RWE?.SS

Accelerated Publication of
Soil surveys

Revision of Soil Survey Manual

Report of the Organic Soils
Task Force

Lunch

Consultations

Preparation of Reports

TOUT

Charleston Room

Operations Report

Interpretations Report

Recess

Classification Report

Investigations Report

Conference summary

Adjournment

David G. Unger
Asst. Executive
Secretary, National
Association of Conser-
vation Districts

Jerome A. Gockowski

A. A. Klingebiel

M. Cline

W. E. McKinzie

R, I. Dideriksen

K. K. Young

F. J. Carlisle

D. E. McCormack

W. M. Johnson
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SUMMARYOF  REMARKS

by

Kenneth E. Grant+

It is s. pleasure for me to participate in the Work Planning

Conference of the National Cooperative Soil Survey. This program

has been strengthened by cooperation at the local,  state, and federal

levels of government resulting in one soil survey program for the

whole country rather than separate programs for each state. As a

consequence, knowledge and experience gained within one state can

be shared with adjacent states where similar soils are present.

A major goal of the Framework Plan for the Service i,s “a soil

survey of the nation that is complete and current”. This includes

getting soil survey information to the public within 1 year of

completion of the survey. High priority for surveys must be assigned

to areas of high intensity use, of rapid land-use changes, and of

critical sediment sources. The best possible use must be made of

remote sensing equipment and automated data processing. The collection

of laboratory and yield and other interpretative data must continue to

be stressed to improve the quality of our work.

*Administrator, Soil Conservation Service, USDA, Washington, D. C.
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We are pleased that the soi~l  survey is supported by funds from

local ,  state , and federal agencies. Soil surveys are of li~ttle value

unless theyare properly used, and agencies  that contribute directly to

the survey are more likely to use the information developed.

At the 1971 Workshop, I mentioned that in addition to the regular

soil survey activities, three additional jobs lay ahead; reducing the

backlog of unpublished surveys and revising the Soil Survey Manual and

Soil. Taxonomy. We have made progress on all of these items.

In regard to unpublished soil surveys, eighty manuscripts were

sent to the Government Printing Office in fiscal year 1972. This is

twjce the number we sent in 1969. Current plans are to send90

manuscripts to GK.l in this fi.scal  year and 100 manuscripts in 1974 if

finds and personnel are available. We are well along with the editinij

and map compilation for the manuscripts to go to the printer this

fiscal year.

The new edition of the Soil Survey Ms.nua_l  has been written and a

second draft is being circulated for review. We expect that before

our next me&in&  in 1975, the Manual will be ready for publ.ication.

Soil Taxonomy has been edited and is now in press. We expect

to distribute it before <July  of this year.

At the present time, many of our soils memoranda are being shortened

and revi~sed. I have recommended that thesememorandabe  rewritten so that

procedural details are omitted. These details will form the body of a

national soil survey procedural handbook. An outline for this handbook

is now being prepared. As each soils memorandum is revised, attachments

will be issued that will form the nucleus for this handbook.
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Quality control in our soil surveys deserves special emphasis.

The information is being used more and more widely, pasticulcu‘ly in

areas where land investment costs are high.

Quality control requires care and timeliness in all elements

of the correlation process for individual surveys. Care is needed

in the construction of mapping legends, in the checking of field

mapping, and in the review of descriptive legends and soil handbooks.

The Service is receiving ever-increasing demands for soil surveys

and interpretations. With limitations on f'unding and personnel ceilings,

we must look for new ways to increase the production of soil surveys

with outside assistance. We must continue to explore cooperative

cost-sharing agreements with state and local governments. Some

counties are setting up soil scientist positions on their staffs and

some states have soil scientists on experiment station or other state

agency staffs. We should encourage states and counties to hire soil

scientists so that they can share some of the heavy workload. In

addition, we must be certain that our soil scientists spend their

time working on soil surveys and not on other activities that less

highly trained employees can handle. The use of biological aids is

being investigated. Some states find that the use of small two-wheeled

vehicles increases production.
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The Intergovernmental Personnel Act may provide a useful means of

accelerating the soil survey program. The Act provides a wsy by which

en agreement may be signed with a local unit of government such as a

county or state agency. If that agency pays at least 51 percent of an

XS employee's salary, the employee does not count against the SCS

personnel ceiling. At the same time, he retains all of his rights,

privileges, and benefits as a federal employee, such as retirement,

insurance, leave, and so on. Under this arrangement, an SCS soil

survey party leader could be detailed to a county government and

provide the leadership for a soil survey in that county.

In some parts of the country, soil surveys are being used as the

basis for land-use legislation and zoning ordinances. The new Colorado

Land Use Law, Senate Hill 35, requires that each new subdivision plan 0

must have a soil survey and interpretations before the plan is

considered for approval. Other states have codes prohibiting certain

kinds of construction where the soils have severe limitations.

In Canfield, Ohio, subdivision regulations of specific designs

for foundations, widths of footings, basement walls, and drainsge  of

footings are based on the kind of soil they will be placed in. This

is the exception however. Most building codes still relate the width

of footings to building height regardless of the kind of soil or

drainage conditions.
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l Our published soil surveys and technical guides give the limitations

of each kind of soil for many uses. This is good, but we need to do

better. It isn't enough to raise red flags. We must be able to tell

our users how they can overcome soil limitations, and how these soils

can safely be used. We urge that you work closely with engineers,

builders and planners on this question.

Entirely too many building problems occur because structures are

placed on soils that cannot support them properly. Of course, if

builders are willing to wait long enough, even their mistakes can pay

off. The Leaning Tower of Piss. is a tourist attraction and a great

place to visit -- but I wouldn't want to live there.

The fact is, we still have leaning towers -- and leaning homes --

and even leaning grain silos -- in modern America, in part because soil

surveys are not being used to anywhere near their full potential.

This is especially true -- and the problem is especially urgent --

in counties un&rgoing massive urban development. There are several

reasons.

There may be a communications gap between the developers of technical

information--such as yourselves--and the potential users of that information,

such as planners and contractors. The surveys are difficult for non-soil

scientists to understand, and they can become frustrated by their inability

to glean useful information without considerable effort.

Sometimes land users do not know that soil survey information is

available or how it is usefil to them. Other times, private consulting

firms may think the surveys are on-site soil investigations and are taking

business away from them. We must make sure that people know what surveys

are and what they can and cannot do.

17



Within financial and personnel limit?., the Service has the

obligation to helD provide a complete delivery system on soils

information. We must not only produce accurate information, but

we must give the interpretive assistance that will get this

information into the hands of land-use planners and out on the

land itself. Only then does the survey do its real job.

We must help people use this information as soon as it

is mapped. Between the time of mapping and the delivery of a

completed survey publication, land use planning goes on and

buildings go up. Let people know when the information is

available.

Easily understood soil survey interpretive maps will help.

And the continued assistance of soil and water conservation

district people and people from other government agencies is

vital.

Now, let's look ahead to the coming year.

The Rural Development Act of 1972 authorized the Secretary

of Agriculture to carry out a national land inventory and

monitoring program. The soil survey staff will have a major role.

It is likely that the sample areas used in the 1967 CNI will be

used again. Some of the mapping will need to be updated, and we

shall need to map additional samples. The kinds of data recorded

are likely to be expanded. We hope to minimize the impact of this

effort on our going soil survey program.
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The Coastal Zone Management Act of 1972 authorized grants to

coastal states to develop and implement management programs for

coastal waters and associated land areas. The Secretary of Commerce

has responsibility for its administration. In signing the Act, the

President said he hoped that the next Congress would provide a National

Land Policy Act, to cover all areas in which there is a critical

concern for the environment. It seems probable that in the not-too-

distant future, national land use policy legislation will be passed.

I am pleased to see the'effort that you in Soil Survey are making

to do more with fewer people. Fortunately, this is the age of computers.

Soil Survey will be placing all soil interpretations into computer

storage for easy recall. The new Soils-5 form was developed for this

purpose. After these data are placed in the computer, I am told that

our capabilities for supplying information on soil resources will be

tremendous.

The increased user demand for published soil data is only one of

several reasons for the Cartographic Division's decision to develop the

Advanced Mapping System. The primary goal of the "SCS-AMS" is to

automatically produce press-ready negatives of soil maps for lithographic

reproduction. We have received approval from GSA and the Systems

Management Office of the Department of Agriculture for purchase of this

system. We have assigned high priority to AMS, and prospects are good

for issuing an Invitation for Bid in fiscal year 1974.

The advantages of high-altitute photobase sheets for progressive

mapping are becoming apparent. Commencing with fiscal year 1969, a total

of 93,239 square miles of high-altitude photography have been contracted

and funded by state offices.

19



We have had problems in providing timely delivery of photo-

base sheets because of the NCSS acceleration. However, additional,

fully operative, equipment has been installed in the Cartographic

Division to reduce the time lag in providing photobase sheets to

you.

We have just asked state conservationists to propose areas for

the fiscal year 1971' NCSS publication schedule. Awarding a high-

altitude flying contract early this year will give us an additional

flying season before we have to have the photos. This will reduce

the time lag between the a&lability of compiled maps and the text

for printing. Production scheduling and coordination will be improved.

Personnel reductions in the Cartographic Division have affected

their ability to fill all requests quickly. State staffs have been

asked to review the priorities of their work requests and to limit

them to essential services.

Last November, we combined certain technical services into the

new Soil Survey Investigations Units at the RTSC's. The soil survey

laboratories form the nucleus of these units for the Northeast, Midwest

and West technical centers. Unfortunately, the growing costs of

equipping and staffing a laboratory make it impossible to establish

one in Fort Worth at present. Therefore, the southern region will

be served by the Lincoln laboratory. We plan, however, to appoint a

staff member in Lincoln to work exclusively with the Fort Worth

Technical Service Center people.
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There are problems -- 1 have mentioned some of them -- in your

work. But I know you are filly aware that the current concern over

the environment affords the opportunity to emphasize again and again

that soils information should be a basic consideration in land use

decisions.

Wnat you have been saying for years is being said by others as

well. Let me close by quoting from a recent editorial in a Pennsylvania

newspaper.*

The editorial describes a new home development with flooded yards

and leaky basements. !I%e developer blamed it on -- quote -- "a bad

soil and water problem. We just didn't know about it."

The editorial writer notes that a published survey of the entire

county has been available to area developers since 1963, and that

on-site inspection help from the local SCS office was available, at

no cost. And he adds, "The developer was sleeping. They had a

responsibility to know about drainage problems before they built."

The editorial concludes by saying, "Until determining suitability

of soil is as common as title search before purchasing a home, we urge

the public to beware. Don't buy a lot or build on it until first

checking with the XS."

*Delaware County Daily Times, Wednesday, November 29, 1972.
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People want and need your help. Your work as soils experts is

not complete when you have mapped, printed and published a survey.

The information must be known and used to be effective. This part- -

of your work is time-consuming and perhaps more difficult than the

actual mapping. But people -- farmers,

of all kinds -- are not an interference

reason for it.

developers and land users

with your work, they are the

__----__
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Soil Survey Activities in Canada

J. H. Day*

Soil survey has continued to provide soil data for capability ratings of
soil for agriculture, forestry, recreation and wildlife. The agriculture
and forestry sectors are based largely on soil survey information, but
the recreation and wildlife sections are based on survey data only to a
minor degree. The yrogram is well advanced, with much of the basic
characterization completed and most of the monetary aid agreements termi-
nated. Based on a count of N.T.S. map sheets of scale 1:250,000 and
average area of 3,981,400 acres the status of the program is as follows:

Total Cordilleran Great Ontario- Eastern
Ott/72 Plains Quebec

Longitude divisions 116' + t38-116° 72-880 72O -

Agriculture - publ~ished 84 4 41 20 19
- in preparation 55% 10 2512 13 7

Forestry - published 16 3 7 4 2
- in preparation 92 12 28 22 30

Recreation - published 63 19 13 12 19
- in preparation 132JI 37 54% 21 20

Total Sheets 193% 54 67% 33 39

Ian the regular soil survey program emphasis is being placed on the interpre-
tation of data for various uses. In the development of the capability to
make these intet.prctations  we have been assisted by personnel of the SCS,
and by eng~ineers and foresters. We have recently received authority to
hire an engineer.

A major problcnl  at the present is conducting exploratory soil surveys in
unsettled fol-cst and tundra regions. In these areas, soil information is
urgently required for interpretations for trafficability, construction
materials, subsidence due to permafrost and organic materials. The
difficulties associated with these surveys, which are conducted in
cooperation with geologists and foresters, are access for ground truthing
of aerial photograph interpretation, and mapping units appropriate to the
scale. An example of a soil mapping legend established by a geomor-
phologist is included. This kind of mapping program was conducted in the
Mackenzie Basin in 1971 at latitudes 64 - 66, in 1972 at 1 titudes 60 - 64
and 66 - 68. The total acreage covered is about 76.7 X 10% acres. The
manuscript maps were compiled at scale 1 inch equals 2 miles.

* Canada DepartmentofAgriculture,  Ottawa
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Investigations of problems related to soil taxonomy continue. I" 1971 a
study tour of organic soils between Toronto, Ontario, and Halifax, Nova
Scotia, resulted in the proposal of certain amendments in the Organic order.
We were assisted in these discussions by the contributions of Drs. McKinzie,
Lynn and Farnham, and the training session on field methods for fiber
determination conducted by Lynn and McKinzie was especially valuable. At
about the same time a tour of Western Canada between Saskatoon and Vancouver
considered the Podzolic, Brunisolic and Luvisolic soils. Dr. K. Flach
contributed materially to the discussion by explaining the taxonomy of
Spodosols and Inceptisols and Dr. Vucetich of New Zealand contributed
pertinent comments on the volcanic materials see" on the tour. Various
proposals for modification of the taxonomy are now being considered.

Resulting from our joint endeavours  in the preparation of soil and soil
climate maps of North America, under the sponsorship of the FAO-UNESCO~
World soil map project, we have completed and have in press a two-volume
work called "Soils of Canada. Vol. 1 Soil report, Vol. 2 Soil Inventory
(with maps)." This should be available for distribution in one or two
years.

One of our major current programs is the development of a data handling and
retrieval system. This is called the Canada Soil Information System
(CanSIS)  and is comprised of several files.

I. A soil data file for identification, classification, location, site
description, interpretation, methods, morphological description,
chemical and physical data. Content of this file will be restricted
to data collected on a named soil basis.

2. Soil Cartographic File for the geographic distribution of soils. Input
will be for digitized soil maps. This file will be used for calculating
acreage, color separations etc., and when combined with the soil data
and other files, for local and regional land us? and planning studies.

3. Administrative Geographic File for provincial municipal, county and
other boundaries. Physiography, geology, climate boundaries will be
stored.

4. Performance management file for crop yield data and soil response to
various managements. This information will be interfaced with the
soil data and soil cartography files.

Regional groups now are encoding soil profile data; one pilot project study
is nearing completion. One of the first outputs is a list of Canadian
soil names. copies of which will be forwarded to Frank Carlisle when
available.

I wish to thank you for your kindness in inviting my colleague, Dr.
J. A. McKeague, and me to participate in these meetings.
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I am  very Dleased  to be here tcdav and to t!ave  the onwrtunitv  to pet to$?ettir
with wrw old friends anl to meet ttxxe of YOU that I haven't knocm &fore.

In mv talk tcdav T want rrainlv to mmvwnt on s:3me of the -ittee reports tbt
cane out of last war's Northeast conference--narticulaLv  on cane of the soil
suwev  trends an3 need? that apnewed to me to he reflected in them. I shall
also -e"t h%flv on the reaction of sane of us in the ry$on to the MW
fomt being used for this yw?ar's national conferences.

A trwx?"dou  an-t of work was done hv the oomni~ttnes  fcr the last ?lortti?ast
ccnferY?no?z. Also rxnorts WEY mxlde  TV wprr?sentatives ftxm the various experi-
ment stations on soil surwv related research takine pLace at their r‘esnective
stations. 'l'bese  are irrluded  in the mnfer~nce nrcxxedirys  for the pxusdl of
those of vou who rrav he jnterrsted.

The Environmental Soil Scienw Cmittee turned out d 271~nape renort in
res"o"se to chaws concerned with fitiinf. avaiLable infourat'ion related to
pedolwical aspects of environrental  qualitv, hvdmlcqv, or-panic waste breakdam,
and pesticides. Sin?? jt MS too volwnin~s  for the conference oroceedinps  it
was nodwed ds Cornell ~A~~KTIIV Yimzo 72-l. Those interested in it might
mntact  Gerrv Olson, Department of Arronanv  at Cornell, Chairman of the dttee.
Yuch of the infonration w&retrieved fmn the ccmnuter information system CM
current research of the Cwperdtive  State Research .Service (CSfG). It was found
t&t d tmxrdous anrxnt of infcrxation is tecuniny, availibLe relatiw, to the
chzqes assiwed. Disturhinelv, however,  little of it wa_; fund to be related to
snecific  soils in d rxe.aningful fashion. So it annears t&t w2 in soil suryey
pro-s wed to do much mope to jet researclx?rs to relate their work to soils
as thev occur in tthe field.

The soil survev interpretaticxs  ccnrmittee  devoted a asiderahle  nart of its
renort to the need for, and hew to nmrute,  asopwation  with pologists. Part
of this probablv arose hecase  wz were able to pet John Ilack of the U.S.
Gsolopical  Surwv to dtterd the conference ark3 report un the USGS urban geology
program, which he is hex&q up in the E!altimor+!+ashinfion  -. To dipss a
bit, I might noint cut that llack's  hack~rd is in peamr~tolow and he once
collahox%ted  in saw soil pzrw~~lopy studies with C.C. Nikifcroff. Tcdav he
and others like him raEsent the runidlv  prwinp fields of erwirormwtal  ard
urban ~eologv. I feel that one of the important Tuestions tbt we in soil
swvev pr~rans need to ask cu~~elves tcxlav  is, ha, should cur xork interact
(both &ministrativelv  and technicallv)  with tbt of these ard other ~eolc+y
ati MtUrd1reSOUrx.z  neonlE? I think w+ should be tlvinr: to make cup sciena?
Kd our prom n'esh (or interface) with theirs. With the m?oLqists,  therr!
are danpers from tw directions. the is that we ma, becane jealous of e&h
other as we tuth cart the middle prourd at the txxtwn of the soil sciwatist's
soil. The other dawer is that, to avoid conflict, we rav both tend to shun
saw C ax! Y horizons "ea- the t&tan of the soil atxxt which information  is
often needed todav to a"wer certain envirunwntal  and ecolw,icaL questions, I
feel ttnt the solutim  lies in cwwration, and'much can be said for a new
marriage  ixtxeen soil science ard peoloqv--assting  that there wlce was one,
as tlw?re &s been right along b9xee" thz soils, sediments. ard rocks tlwrwlves.

“hnartment  of &ro”cm,  UrnverT;itv of YawlarK!,  Colk?pe  Park, Marvland



In the Northeast lane new cooperation with peoloeists has been started. In
Connecticut d soils-realon!  task force bs been set un. This pl‘oun has cow
out tith a rqxxt (Bulletin 733 of the Ccnn. hpric. Expt. Sti. in New Haven)
on "Use of Natural R~SOUKP Data in Land and Water Planniw". In it a joint
look is t&en at a portion of a quddran~le in Connecticut with a view tcward
selectinp a fictitious site for disposal of solid wastes. 'Zne of the problems
encountered was the fact that the soil, weologv,  and torxqranhv mans for the
ared were all at different scales--illustratin$!  a technical prohlen in meshine
the information from different disciplines.

A aoperative  earth science jrow, brinyirq together soil scientists, geologists
ard scme planirq peanle, has also been started in tb Balt~moe-Wahington
area. So some promess  is being made in the Nortl-east  at bringing earth science
disciplines together  hut much reMins  to he dme.

A forest soils canmittee met at d llortheast  confenace  for the first time in
1972. It made us aware ttat 60% of lhe Ncrttk?a~t  is forested and that 301 of
the privatelv  owned forest land in the U.S. is in the Northeast. Thev pointed
out t1Ht suwev tecbniyues different fran thxe used for agricultural lands
often ned to be applied in the forwted  areas of the ?xpion.

Sax forest soil interprxztaticns that were considered critical in the Ncrthnaqt
Were:

a. Species adantaticm to specific soil oorditions;  esrwziallv of
species not nar present.

b. Relatirp: site index to nxxzluctivitv.
C. Effects of lV harvest .pmctices  on soils.
d. Effects of spraving sewae  effluent on pmgth and soils.
e. Knxicm hazad--a? related to mad anstruction.

An interesting disassion  on ncnenclature developed in disarssion  of the
Miscellaneous Land ?.ves Carrnittee ~enort. Ev d vote of 29 to 1 the Nwtheaqt
conference favored names like tidal marsh, h~rw..~ pit, etc. over soil taxonanv
nonenclatun?. It was felt that the cannon names WZIT hrtter because thev a-e
much nwre easily tier;toul  ty most users of suvev renorts. Thus. if
taxcxnnic -s arr to be used in nsnin~ rrappinR units, sane Rferwxe to a
ccmnon nane better be retained too, e.g. '&pie Udcrthznts, lcaw skeletal--
strip mine spoil.

&reas of hi?hlv man-disturbed soils cnntirwto  expaxl in the Northeast and
mxe attention is being given to then. At Marvland sow nxperative  work is
being initiated with the National Fark Service. Feople with the Park Service
are interested in hxticulixral  awl landscape-architecture reL&zd  problem<
of soils in Washingtan, D.C. An exhibit on urban soils is being Drepawd
which will be hilt arand szne rronoliths  of disturbed soils from the r&l
area in Wasbingtonthathave beenpr~pared  by'?& Service workers.

A committee on Clinate in Relation to the Soil Classification and Inte~re-
tations  develoned a soi1ternnerwtw-e  form for the Ncrtheast and coordinated
Soil teqx?T-ature  studieq in the region. Frun existing data, a nap shxrine
the distritution in t?re rqion of soils haviw music, frigid ard ttetmic
temperatwe  regimes ws prepared. The ccmnittee felt that rmre emphasis
should be given to obtaining. infonration on field soil moisture regimes,
particularlv  ccnsiderinp landscape relationships.



A camnj~ttee on Soil Fanilv Criteria determined that failies  of soil twcnamr
are not horkin~  cut vew ~~11 in the region alttrxlfih  thev are useful for
classification purposes. Phases of series often zive much mope useful infor-
ration for interpretation pulooses than phases of families. For exawle.  the
interpretations dt the series level fb soils in the s+ne fanilv are often
much different depending on whether the soils are develoned cn glacial till,
glacial outwash cr a consolidated bedrock.

other &ttee repcsts were cn 1. Handli~ Soil Survev Eata bv Use of
Electronic Quiyunent, 2. Histosols ard Tidal Marsh Soils, and 3. Bench
Soils, Technical Soil Monographs, ard Soil Swvev LabaMtorv  Investieations.

In closing, let me sav a few words abat the new format being used for this
nati- conference--the attempt to break away, at least partially, fmn the
canittee  svstem and to install discussion -D*. I feel that certainlv  sane
gozd questions have been set forth for our di*cussion  grasps to consider and
that much gocd is bourd to caw art of the ccnfererre. I fullv intend to
reserve fire1 jtiement .&out the new farmat until the conference is over.
Hwever, I have sax&d out several of ourwarkers  in the r&m ti I'll tw
to wss tLm along for whatever th?v are worth.

Sane feel that this war's format will be good, MI-ticularlv at this time
when several soil surev personn31 and program changes have an3 are being
made. tbwever,  they feel t&t the new format probablv would not be the best
for future conferences--at least not witbut sane mcdifications. One of my
mlleaflues  has said that we need a conference organized like this one atcut
once a decade.

Others are nnre critical. Lwe Hill of the Canecticut  L'xneriment Staticm
puts it this way:

Frankly,  I am very skeptical ahout this war's f-t. Cannittee
Lark has alwavs been the heart of NationaL  and Regional
Confererres. ‘hk method allcws scientists as*ie,red to 1 w 2
annittees  to concentrate on a limited mnnher of subjects ard do
a t?orcugh job in reaching conclusion*. ThenewfonnatI an
afraid may lea3 to too much generalization, uneven allccaticn
af tire on narticu1.z  tonics, ax3 difficulties in Wine: PZ-
mendations  for the reFioM1 mnferenrx to follcw UD on. Fcr
example,  several ccnmittees  of the Northeast Regia7 had srecific
raxmnendations  for the Natirnal  Conference to ccmsider. Har
are these going to be handled?

Thus, I guess sane of us are getting sanewhat  "old-fogp,evish" axi resistant to
charm*. But I would  say that if this year's annroachmakes  us stq ard ask
just tnw do we want to tidle cur affair,  it All have served a useful
purpcse  * However, if our survev j* to be truly ccopen3tive it seem5 to me
ttat the Experiment Stations should have a stronr,er voice in selectir\g the
fonn3t of flltwz oxlferences.



REPORT OF THE LAND GRANT COLLEGE REPRESENTATIVE
OF THE SOUTHERN REGION

B. F. Hajek*

The Southern Regional Technical Work-Planning Conference biennial meeting was
held at Virginia Polytechnic Institute and State University, Blacksburg, Vir-
ginia on May 2-4, 1972. Seventy-one individuals participated in the
conference, representing twelve land grant colleges and experiment stations,
Puerto Rico, the Soil Conservation Service, Agricultural Research Service,
Forest Service and the Virginia State Health Department.

The members welcomed the participation of the following invited speakers:

0
The

Dr. .I. Cairns, Director, Center for Environmental Studies, VP1 & SU.
Dr. Cairns outlined the various phases of environmental re-
search being conducted by the center. He stressed the need
for predictive models which simulate aspects of the environ-
ment. Predictive models are needed to allow management to
take full advantage of the assimilative capacity of environ-
mental systems and to evaluate alternate practices.

,Mr. W. H. Johnson, Deputy Administrator for Soil Survey, discussed
developments in the National Soil Survey Program.

conference worked through 12 committees. Each committee presented a re-
port which was published and is available to the members of this conference,
consequently I will not present a summary of each committee report.

Dr. .I. E. Martin, Dean of Agriculture, VP1 & SU.
Dr. W. J. Hargis, Director, Virginia Institute of Marine Science who dis-

cussed Wetlands Research,

During committee report presentations, considerable discussion was directed to
the following topics: application and interpretation of soil surveys,
handling soil survey data, benchmark soils, environmental soil science, and
changes in the classification system.

Application and Interpretation of Soil Surveys - The committee requested that
the cooperation of research workers in all areas of soil science should be
actively solicited in the development of interpretive tables for soils. In-
terpretive soils information should be simplified to obtain maximum use. It
was recommended that in order to attain uniformity within the Southern Region,
ADP programs developed for the National Cooperative Soil Survey be made a-
vailable to all cooperative agencies to avoid duplication of effort. In
addition further study should be given to kinds of generalized “user maps”
that can be generated from ADP for land use planning. The committee on bench-
mark soils recommended that each state start and maintain a data file on
benchmark soils to be assigned. Copies of this data would be supplied on re-
quest . The number of soils proposed in the past for benchmark status should
be reduced, and when sufficient data are available the information should be

* Agronomy and Soils Department, Auburn University, Auburn, Alabama.



published as groups of soils perhaps at the suborder level. A report
giving a summary of research projects involving environmental quality within
each south&n state was presented at the conference. In addition a committee
chaired by Dr. Boul (NCS) presented preliainary  guidelines for rating soils
for organic waste disposal. The regional committee for changes in the
classification system recommended that states adopt a procedure that allows
for channeling proposals through the state soil scientist or state soil
survey representative.

Comments about Supply and Demand

Anyone associated with soil survey can recognize the current increasing de-
mand for interpretative information obtained only by soil survey activities
such as mapping and classification. Two types of requests arc common, one
for information not known to us thus requiring investigation, the other for
interpretations from available 'data.

You are aware of the many things being done to help satisfy this ever in-
creasing demand. I would like to mention home current activities which
probably will not help as much as we might believe. Although needed, I
doubt if automatic  data processing, computer map making, remote sensing,
accelerated soil Survey publication, or changing the form of published re-
ports will Satisfy our currat demand for soil survey information.

The information obtained from computers is no better than the input.
Computers are not miracle producing devices, they cannot print-out satis-
factory interpretations without input data. In addition you cannot
write a perfect, general, program that will accept all soils data and re-
trieve all possible combinations in a useable form. Often scientists
cannot obtain data in a form compatible with a program format. Computer
"user" maps are a reality but to use this technique, mapping must be
correlated and complete. Remote sensing, other than the black and white
photography we use, i s  o f  l i t t le  va lue  for  mapping  in  i t s  present  s tate  o f
development.

I have also reached the conclusion that writing a soil  survey report that
is  eas i ly  understood  by  a l l  potent ia l  users  i s  just  about  imposs ib le .  I
have no doubt that many of your associates are like many of mine. I f  they
need information they call  you before they will  try to look up a bit  of
so i l s  in format ion  in  a  so i l  survey  report . I do the same thing. For
example, we have several good bulletins on turf,  but if  I  want to know some
s p e c i f i c  b i t  o f  i n f o r m a t i o n  o n  t u r f  I  c a l l  o u r  t u r f  s p e c i a l i s t . Why? He
usually provides more information in less time and time is valuable.

I b’elieve  many soil  survey users in the future will  continue to call  a soil
sc ient is t  for  so i l  survey  in format ion  and I  th ink the  ca l l s  wi l l  increase .
Automatj~on will  only make more information available in 1SSS time and
improve the predictions we make. Thus we must consider the use of increased
numbers of well trained soil scientists SS an alternative solution.

?2
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REPORT FRcfl  NORTH CEZNTRAL  REGION
LAND GR.QT  UNIVERSITIES

D. P. Franzneiefi

The ca-rrnittee  of university pemle in Soil Survey in the midwest is NCR-3.
Cane Whiteside and I are representing  it here. This ckttee  ccordirates
the efforts of universi.* personnel, a-d has renresentati.vas  frcm federal
agencies, tU has no funds fw research orojects. One of the c01~em.s  of
the onnnittee  hx~ been the degree of participation of universitv oeople in
the soil sunrev program. A questionnaire has been circulated to determine
the extent of their participations in various aspects of the soil su~ev
pro_  anJ to find t+t what specific nmblemq  t&w have vienced.
Several questionnaires have not yet been retwwd,  but rrsxt  of those
retumzd  indicate a de-e cr little &age in the dew of p&i&&ion
in field activities of the soil survev. On the other  hand several states
hwe added n.w extension positions in lard use which involves intemretatlon
of soil survevs, Sane of the problems  in the wwwative  suwev  th%t were
exnressed  bv more then one state are:

1. New surveys  are corducted  in counties that alreadv have
relatively @cd suwevs  (published in QO’s and 50’s) while
other counties have never had a suwev,

2. Willingness of counties to share costs of a mrvey  is given
too much importance in determining the priority of suwevs.
Experiment Stations  have little input in determining
priori* of canties  for the survey.

3. States do not funinh  encllph  lronev fw noil survey.

In sane states in the region soil scienti.sts are aotivelv ergaged  in studying
wd prunoting  le&lation for registration of Roil xientifits.

In Nebraska, a few wars ago, legislation wds intmduoed  iwt failed to nws
in the state legislature. In N&h Dakota, a hill is nw being intmdwed
arxi debated. Wixonsin,  North Dakota, and Minnesota have Rtate sooietieR
of noil ficientists  that are studviw,  leci,slation.

In 1972, a furded  research project, NC-109, w&q appmvad thrmgh  1976. Tha
project, Soil Landscan.  Characteristics Affecting Lend Use Planning and Fural
Develqmnt , has +XJ objectiws: 1. To define, “d.p, and evaluate soil
landscape unitR in tens of alternative land uoee in n.uxl and suburban
areaP.,  and 2. To develop ti nub&h soil lardscape  wide8 fm m use
planning ard real develqrrant. Saw states have raw f&S  for resee!Fdl
projects  in their area; others are rebwting pmject(~  that are related to
the objectives hrt atw fur&d from varicm R-B, The  kitis of projects
being ccrducted  me:

1.

2,

DewLoping  general soil frdps  ati interpretiw  materiel  (fee
land  eveJuation,  waste dispoRti,  stc,) for counties, groups
of cantics,  and states.

Developing cunputer  pm-a to asstet in variouo @-ass  of
soil interpretations,

*Department  of &ronaw, PurQIe  U&ersitv, Lafayette, Indiana



3. Updatiw older SUPJI?VS  bv nbtopnhicallv  enlarpirn  line rmps
and tnuxferrinp  the li~nes to airpbto  hackncunds  and determining
the anpsiiion  of units.

4. Studvine  the hydroloy?l,  erceicn,  ard nvloff characteristics of
soils as thev pats from awiculturxl to urban use.

5. Apphping  -te sensing  techniques to soil supvev  ard to detenininc
land use.

K. Studies of h3w soils absorb septic tank effluent Kd how soil
infcnnaticn  ard percolation tests can he annlied  to land  use
plannin&

Tbe NCR-3 cxnnnittee  initiated the nwsletter Soil Survey Horizons 14 wars
a;o to help soil survewxrs  exchaqe information, ideas, anal aneaiotes  alnut
their profession. Frucis Hole has devoted much effort to kee?ing the
publication maring. Production of the newsletter  ~GY been d snare-time
activity axon+?  several of us axi it sometimes does  not c,et the attention it
deserves. We are KG, wxxlering,  if it weld be anprqwiate to worxxe  that
the publication be suppcrted  a d layer base by beiw sponsored  and
published hv the Soil Science Scrzietv  of Pnerica.  This suggestion  has not
heen thsruqNv thxqht  cut nor has it Zen bnxght  to NCR-3. Huazver,  we
would like to get the oDinion of this prwp  as to the feaqihilitv  of the
proposal. ?he newsletter could include these kitis of articles:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

Renorts on field observations  of field soil scientists.

Accounts of innovations in using soil suwe~~i  and benefits
of their use.

Ikscription  of new kin+ of field equirment  ard field-
laaboratcay  nrccedures  (rnrronlusnhate extracts, calcilrm
carbonate equivalent, etc.)

Pronosed  chaxes in Soil Taxononv  and actions taken on the
prorusdls.

-

Pmgress rerm-ts  on item of oanznt  interest  (revisicm  of
Soil Survev  Manual,  autanatic  data ?rccessin~,  aivhotos,  etc.)

Items  of technical interest to the suvw--as  have been
pub&W  in Soil Survev Technical Notes.

Reprints or ccndensatians  of articles published elnevhere,
hut of sytial interest to soil su~vev people.

Arecdotes,  humcr,  wetry,  etc.

Infonration  abwt nxistration  pr0erar.s.

Information exchanp  abcut high scbml  and colle&.te soil
iudqinp contests and rwuals fw contestants.

PersoruEl  CtnnKes,  rE!crolo?v,  etc.

The advantqes of spcnsorshin  by the SSSA may be:

1. The hxkiw of a Large, established prwfessicnal  society.



2. Expertise in editing, printing,  ad circulatiw, the publication
and collecting "awnents. Fditors muld snend m3re time on
content of articles, rather than mechanics of production.

3. Possibly more prestige in hwing a" arlicle printed.

We believe  that the proposalw~~ld  need the backing of this prouy, if it were
to succeed. Soil scientists wculd need official enooureqxrent to submit
articles. Also, it kwld help to have a polio whereby a short, inform&
article could lx suhnitted withxt seve~l levels of review to enccurqe
spcntanietv in writing articles--if thev aren't written and sutmitted while
the idea in fresh, their probablv never will be written. Details of the "axe,
leadership,  subscription price, etc. could be worked wt. It shculd be
possible, perhaps, to issue it to members of the societv at a naninal cc&
ard to "cwwz&e~ at a slightlv higher ccet. We have talked atcut increased
professicmalisrr among soil scientists ard this nw be a chance for action.

In northern Illinois 4 Indian in the Chicago area we have an example of
the interaction of proposed land use changes an3 rxewle. Recently Cmgress
authorized the Cot-q of Engineers to draw up alternative nlans to assur‘e
clean wdter supplies f~or the metropolitan areas arwcd Q&ago, Cleveland-
Akrrm, Detroit, San Francisro and [)oston.

For the Chicago area the Corps produced several alternative proposals for
treating wastewater  in a project called C-SEIM, Chicago South Erd of lake
Michigan. The area cwers 2600 square miles of lard in Illinois anJ Indiana
and is populated w over 7 million people. The Engineers praposedthree basic
kirxis of plans to purify wastewater: biological, "hvsical - chemical, and
la"dtreabne"t. Accwdiqg  to their predictions the lard-treatrent plan costs
atit 60 parent as much, prcduces cleaner water and causes much less air
pollution than &J the other tw, methods. 'Ihe lard-treatment  plan calls for
irrigating 134 inches of water per year, in additian to the ram1 36 inches
of tinfall, to ncorlv dmined sandv soils in ncrthwestem  Indiana. A
conduit, perhaps 20 feet in diawter would conduct the water to the site for
treatment. lb land requirement for the svStBn would be around Sn,OOO acres
for aeration ard staxge lagoons ard 3nn,onn acre3 for irriFaticn  of effluent.
'Ihe water, after wesinp thrwch the soil, wuld he removed bv a tile drainage
svstem ti punned back into the Lake MichiEw watershed. Aoccuxliw  to
original estimates 75,000 Poole wuld have to he relcxated  from their present
hxnes when the svstem in installed, but these estimates have cmed more
recentlv to allcw for little displacanent of pec+z.

Ttzse plans were me& with little innut fmn a&cultural scientists.
especiallv  thxe f&liar with 1~~1 cotiitions, arrl with no input from citiz.~~s
of the areai"volved. T"eplans were aruuqced in September with the assump-
tion that farmers uxld he anxious to he involved in the project and receive
water ard rutrients fmn the svstem. The farmers, haaver, alrwdv get averqe
yields of 135'hu/acre  of MT" in the ccunties  involved using, high fertilizer
rates and are bothered mare bv excess water than by drcqht. They didn't feel
thev needed nwre water, esp&allv wastewater fmn the Chicago aed. 'Iheir
neighbors in town agreed with them, ard ccnsequentlv  the prowsal met with
almost 100% opposition. The announcement  wa? made in September, in the middle
of political caqw.igm,awl  candidates far state and federal offices tried to
cutdo their aDposition in opposing the pzwject. Consguentlv  hills have been
intrcduced in the Indiana legislatur‘e  that watld forbid interstate ttvqcrt
of wastewater withxt specific consent of the legislature, and similar
proposals are being made at the federal level. TIEIT are seine reservations
about the technical details of the proposal; hcwever, it appears to be
d-d, for the present at least, not because of scientific reasons, but
becase of the reaction of the people involved.



NW, after the initial toaction subsided, cjtimnn  of tte mea involved me
bxxmin~. mre interested in leaminp,  ahcut imigatim of effluent an3 some
educational propwn~ have develqed.

This smer, June 4 to 15. d 2-week intensive ccume in airptito interpre-
tation of land forms and soils will he offered at Pm&e. Prof. Miles in
Civil Enginex5I-q will teach the course, It wjll cmsist of a cmdfmation
of lcnper cxxxses he teaches. Gr?a&.te students a-d soil scientists who
&we taken tlwse courses have been imnmssed  with hw much mm% they see
in airptitos after thev have taken these CXUSFIS. !&? hqw tbt several
soil scientists can take the intemive course so thst thev can evaluate it
as to hm it fits their needs. If it is valuable to them, an3 to the
survey, this ccm~e could be taught on a regular basis. It carries 2 tamurs
graduate credit. In the long-run, it shxld he a ~ocd investment in a soil
scientist's career.



REPORT OF WESTERN
CONFERENCE OF
AND REPORT OF

G. H. Simonson*

REGIONAL TECHNICAL WORK-PLANNING
THE COOPERATIVE SOIL SURVEY
THE SOIL SURVEY WORK GROUP

The first part of this report describes a new Western Regional
research project involving members of the Soils Survey Work Group.

The second part of the report is a summary of the Western
Regional Technical Work-Planning Conference.

I. Regional Research Project: W-125, Soil Interpretations and
Socio-Economic Criteria for Land Use Planning.

This new project was initiated July 1 in response to the high
priority assigned by National and Regional Task Force Reports to
needs for interdisciplinary regional research and information related
to land use planning. The participating project leaders are primarily
soil scientists and agricultural economists. Contributing projects
will involve work with planners, engineers and other disciplines
under one or more of three objectives. Most of the projects are in
planning or initial phases at this point.

Ten members of the Western Soil Survey Work Group are partici-
pating in the regional project. The objectives with some of the
contributing projects are indicated below.

Contributing projects under objective I deal with physical and
socio-economic causes and consequences of urban enroachment  on rural
lands. These projects include case studies in the Vancouver,
Washington area, the San Joaquin Valley in California, the Las Cruces
area in New Mexico, the Willamette Valley in Oregon and the Wasatch
front in Utah. These studies include inventory of land use develop-
ment patterns in relation to physical characteristics and suita-
bilities of the land.

Several other projects are contributing to objective I. Hawaii
is studying institutionalized criteria that influence land use.
Colorado is defining critical areas for agricultural production of
unique value meriting protection under the state land use plan.
California has begun a study of the economic impacts of remote
recreational subdivisions on county government.

Objective II deals with identification and presentation of soil
and landscape data needed by planners and other users. A regional
manual is planned as one product of participating projects. Develop-
ment of local and state informational manuals or materials will
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provide a logical basis for the regional manual. Colorado has
publishe~d  h St ;it (' 1.011d Use Pl,anning Handbook tllat identifies infor-
mation sources and describes the planning process. Montana has
developed overlay maps of soils in the GallatIn Valley to contrast
suitabilities for different uses. They also are documenting
examples of costs associated with misuse of soil resources. Oregon
is participating in a multi-discipline study of integrating soils
and other resource inventory data and its effective presentation for
land use planning, utilizing aerial photography/satellite imagery.

Objective II1 involves evaluation and development of data and
interpretations for land use planning, and means of overcoming soil
limitations. Nevada has made a small-scale map and report of
Freeze-Free Seasons in relation to topography for state-wide
economic and agricultural planning. The relative erodibility of
major soils in California is being measured to develop predictions
of soil-loss needed for land use planning. New Mexi~co is studying
statistical correlations of soil characteristics with saturated
permeability. Oregon has begun a study of septic tank malfunction
records to determine relationships to soil parameters and to evaluate
criteria for suitability interpretations of soils. Washington is
evaluating soil chemical characteristics relevant to land use
planning. Montana has done some work with computer analysis of soil
data for predictions of engineering classes.

II. Summary of the Western Regional Technical Work-Planning
Conferencr  of the Cooperative Soil Survey. Ho"olul",
Hawaii, January 23-28, 1972.

The excellent conference arrangements were by hosts Harry Sate,
Soil Conservation Service, and Goro Uehara and L. D. Swindale,
University of Hawaii. Field trips were held on the island of Hawaii
to view soil developnwnt  and land use on relatively young volcanic
deposits over a wide range of precipitation and on the other land-
scapes of Oa11~~  wit11 Oxisols and Ul~tisols. Some  of the presentations
during the meetings included: Tropical Soil Fertility-Professor
Robert Fox; Sojl Dsta Processes for Agricultural Development-Dr.
]..I). Swindale; Land Use Law in Hawaf+Mr. Dean Austin; Determination
of Erosion Condition Classes by the BLM - R. Kuhlman; National
Soils Survey I'r-c,gl-a:?l-  W.M. Johnson; and Recent Soil Survey Developments
in the Western Region- J.M. Williams.

Ten Committees presented reports developed through prior corres-
pondence and st~udy by members. Brief summaries of committee reports
follow.



Application of the Soil Classification System

The committee considered use of depth and duration of water
tables to define drainage classes. They agreed that soil water
table regimes should replace the present drainage classes. They
proposed for discussion, four classes of water table duration
at 20 inches or less depth, related to taxonomic classes of wet
soils. These are the same water table classes to be discussed
at this conference. The committee also emphasized the need for
detailed descriptions of water tables in particular soils.

Handling Soil Survey Data, Soil Survey Investigations and Benchmark
Soils

The main work of the committee was assembly and distribution
of Benchmark Soil lists showing their classification and status of
characterization work. The number of familes on the list were
reported for each state.

Soil Survey for Forest and Range Soils

The West is especially concerned with the problems of soil
survey for these lands. Mapping of such areas is rapidly expanding,
the terrain 1,s often difficult to travel and observe, and the land
use is generally not intensive enough to justify a high cost survey.
The questions considered involve intensity and level of detail,
kinds of mapping units, kinds of interpretations, and survey
methodol~ogy.

The committee agreed that reconnaissance surveys were adequate
for most areas. The size of survey area was immaterial and intensity
of management was the main consideration. They suggested that the
~01~1 inventory should be designed by looking at the "problems to be
solved" in land use planning and management. Flexibility is needed
in mapping unit nomenclature, and however named, the quality of
the mapping unit description is of main importance. Size of
delineations is related to natural landscape units and landscape
complexity as well as management requirements. Interpretations are
needed for taxonomic units, mapping units and for groupings of
mapping units. More quantitative data are needed in support of
interpretations. Remote sensing techniques and interdisciplinary
inputs from geology, hydrology and plant ecology are survey
methodologies needing more consideration.

Climate in Relation to Soil Classification

Dr. Arkely presented an analysis of soil temperature data
collected on 597 sites in ten states over several years. He
outlined a stepwise procedure for predicting mean annual soil
temperatures using different amounts of site characteristic data,
with or without mean annual air temperatures. The results suggest
that reliable predictions appear to be feasible without further
soil temperature measurements. Elevation is the most significant
local variable in the West.
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Environmental Soil Science

The committee prepared an inventory of soil-related research
on environmental quality and hydrology. They also reviewed
soil-pollutant relationships and recommended consideration be
given to developing guidelines for soil interpretations related
to pesticide applications, suitability for liquid waste disposal
systems, denitrification classes, and nitrogen fertilizer timing
and maximum rates. They suggested that soil taxonomists should
be involved in slection of representative soil sites for
environmental research and that these sites be described and
characterized by standard procedures.

Engineering Applications and Interpretations of Soil Surveys

A draft of a "Guidebook for Users of Soil Surveys" was
prepared. This 96-page draft is incorporated in the Western
Regional Conference Proceedings.

Soil Interpretations at the Higher Categroies of the Soil
Classification System

The committee suggested that small-scale maps with legends
at the family and higher categories are most applicable for
comprehensive planning purposes. They indicated the family was
the most widely used legend category and that phases of taxonomic
units should be the basis for presenting interpretations. One
level of taxonomy should be maintained thoughout the legend.
Single values rather than ranges of values should be used in
interpretations. The chief limiting characteristics should be
given with use ratings and interpretive criteria should be
included in the reports.

Soil Survey Procedures

Steps for proper use of published soil descriptions in preparing
descriptive l~egends  of new surveys were outlined. Use of ADP in
soil survey was reviewed and continued effort on adaption to all
phases of soil survey was recommended. Reconnaissance survey
mapping units should be named in terms of soil taxonomy and the
nomenclature should be distinct from that of detailed surveys.
Standard descriptive and correlation procedures should be used
for reconnaissance surveys. Ortho-photo maps should be obtained
for field use where available.

Soil Family Criteria

The committee reviewed use in the West of family groupings for
interpretations. Only a few examples were found and these
indicated some problems of inaccurate interpretation. More testing
is recommended. A total of 1591 families in the West were found
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to contain only one serie$ each. Procedures for naming families
by prominent series were reviewed. Most of the committee
preferred using additional descriptive terminology from the
taxonomic class name.

Histosols

The committee report included a tabular key and criteria for
identification of higher categories of Histosols. SOil
temperature data for organic soils was sumnarized for Alaska,
California and Hawaii. Consistence terminology was reviewed
and suitable terms were indicated. Standard moisture conditions
to be specified for consistence determinations were suggested.
Subsidence potential classes were reviewed and considered to be
satisfactory except for pergelic soils where subsidence depends
on the amount of ice present in the soil.



llsD9 FOREST SERVICI: STA'IDEKT

0. c. Olson*

The Forest Service has been a ccopwatcr  in the National Cooperative Soil
Survey for apDroxiJMtelv 15 "ears. To b&n mv remarks  I shatld like to
review saw of the things we Forest Service soil scientists have learred
during that time concerninp the apnlication  of soils infonrati~en  to
National 3x-e.t Progrems.

t+xt of what wz have learned has cane tlraqh trials and errors follcwed
by adjustments and further trials. we h3ve 1ear"edthatsane  anrJ!xaches
don't wrk cut. At tlz - time we are becaning mere kncwledgeable
abxtthz "at- of the approachestkat dowxk out. &the term
"apprwches ttat work out", I refer to th2e overall information collect
tion procedures and their outwts that wmwnicate with the right ceo~1.z
in such fashion tbt the right soils information gets into the Forest
Service planning process at thz right time. Thxe that don't wx-k out
paL~i one or naw of tbse four essential targets somewhere  along

Let's examine thz essential tar&s a bit clo+sr. First of all, the kev
to the whole prooess is the "right people" item--tte  planners and
a&Li"istn3tws. Going back afewvears,sane oftbetop atinistrators
intheForest Service begandepreciating  -detailed soilsurve~.
Rightly or wrcn~lv, thev cane to believe that cur going:  soil survev
program was rot really resocnsiye to Forest Setvice  resource management.
ting athzr things, thev wxe negatively impressed with the prospect  of
30 to wee than 100 years to mnplete the detailed soil swvev in the
various Fegions at the going or foreseeable rates of "FO~SS. Perhans
equally important wds that we seared to have been pFo$cting a" inuge
of being undulv ewssed with classifjcation for classification's sake.

Because hapes for an expanded soilsuwev prograninthe face of irrmasing
budget restrictions were not realisti~c, we were forced to lock irwzd. We
began by analyzing tlx use of the existing infamation that we had collected.
where was it b&w used, hzw much of it was used, ~~hv was sane not wed at
all, how did our infwmxtion  mesh with the outputs of other disciplines,
and so on, were ~07x2 of cur westions. Needless to sdv, we found answers
but because this analvzing  thing has been a ccmtiruiw endeawx for several
years, cur understanding,  of causes and effects has been a -al aoxmplish-
ment. We’m  still wx)ung a-i it.

In al effort to oxnnwicate  mpe effectivelv with our infmtion users, we
began bv naFallelinC terminoloev  used bv other Forest Service divisions and
adcpted thz term "inventory"--soil resource inventories. We plaoed
emphasis on the need to imrentorv the soils as one of the resources in
I-escLIrcr! Dla""i"& Suffice it to say here that the chwges has been as
successful as was the cme firm "soil surwwor" to soil scientist. To
be mxe reswnsive to critical time limitations, Bnnhasis  was piven to
adopting reconnaissance approaches wherever appropriate.  'Ihe ?egions began
designing each inventoF? mmnensurate  with the time allaed xd the infor-
mation detail scaled to the pzticular plan"inp wd.
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I’lannirq in the Forest  Sewi.ce  ds elsewhere involves mkinl:  decisjons.
These decisions involve mamincr  lard in d mv to satisfv  neonle’s  needs
for ~cals  ad services, while safe.wuardiw  environment.4 values including,
productivitv  of the lard and quality  of th? water and air. It cm he
readilv recomiled that decisions for Lard rranagerrent  mst he made at
varicm pleminp levels including (1) bread  decisions for basic resource
alloxtion and long range planning, (2) specific decisicms  for short term
5 to IO-veer  reso- and developwnt planning,  and (3) detailed decisions
for imediate co-the-m action. flowzver,  the nlmninfl process is
dvnmic  and each level sets limits of discretion cn levels below it.
Because of this reason, the brmdest  ~Lmnin~ should be accmplished fist.
0.w soil rescupoe  inventories are designed to meet thz non-detailed
plamirq,  needs. A short time span--l0  veers or less--is the ampletion
target date for several of the Rep.ions.

The soil pe5ou1-0~  inventories have been develcqing  me or less mncurrentlv
in each of the nine separate  FS Regions, responciin~  to tl-eir am set of
pmblens, their priorities, and within limits of their canabilities.
Althmgh va.ri.ations in fomt exist, mptasin has been  eiven to the design
of the mapping  units, the “shapiny”  of the mmcments  within th3 mmpinp
units, to the interpretations, ax! to wttim the infonnaticm  into use.

Representatives of the sane mm unit hwe camarahle  nattern  arrqments
of the features !q which they have &en identified, differentiated, and
delineated. Rewpition  of mttem amangemnts  irdicates, of ccup~e,
that mre than a single kird or class of soil ~emmllv occurs within a
given unit, anal which are recognized and defined (ei.ther narra~lv or
hmadlv)  acmrdine to their eip;nificans to the nlannine  objectives.  In
steep mm-&din  lands, for exmnle,  whem stabilitv  of whole s1q-a  io
often the chief amzexn  of mn&?ment,  a mp unit mv include a ccm?lex
of soils whxe irdivi&al  djffezwxes have little bearing  m resourcx?
allocation decisions and little would be gained fw lcq range ~lannirq
by recqi?iw several narmwlv  defined soils within the man unit.

Appromiate  inteqwetations  are wepared  for the maming  units and for
gumpinEs of mnpinp units as well as for the identified cmwnents
within the mmpinq units. ‘Ihe broader  the plannirx  endeavor, the mm use-
ful wz fird are the interpretaticm applvinr  to the entire mmoinf:  units
and to the gromiwqs  of manpinE  units.

The fourth  and final target area of emhasis concerns  getting the infoma-
tion into use. We have leaned that even though  pood information ma” he
available in a camrehensive  remt, this in itself is no assurance  t&t
the pertinent infonmtion  will pet into the olamiw  wcxzess,  We have
fowxl  withxt exception that upon ccmpletion  of the inventorv  a review of
the principal facts ard the mnaganent  implications met be made  with the
respcmihle  field officer. And without exception, we have fcwd th=.t
continued follamps are also necessarv.

We have strived to design e stmnR rtwqemnt-needs  orientation into these
inventories. We tave given this asnect  prioritv. Can w2 new coordinate
results with the National Cmemtive  Soil Survev?  The wils are clawified,
of oxme, hut intemive  clatsiflcation  and descrintion  of the nun units
has rot been an inmediate mim objective. Taxonm midelines are winlv
important to use after we have de&mined what the delineations should
enccmpass  end aft= tmve  determined what we want to identifv as the
significant unit canronents. We haven’t  wanted tamncm clans criteria to
override the flexibilitv we mat hwe to keen marimm utilitv awl t”P
camunication touctm we have designed  into the inventories. Rut to rw!eat,
classification cmmensurate  with the refimnt level of the inventcm  has
been done 4 ties into the rational  soil taxonanv  svstem.  bk have tad
sevem.1  discussions at the mtional  level concernirq  matters of coordination
but have not reached anv solid awement dq vet.



Other areas of cnncerr!  nerhans worthv of mention here include quantifving
our interpretive d&d. Too maw of cur ratings are still relative to one
another rather than to hard number values. We are wrkine cm prtions of
this problem but the answers are not easilv obtained wjthin CUT existing
time co"stMints.

Next, I wdnt to touch on cur ccoperdtive detailed soil su~evs.  Since the
teginnir@ of cur active wrticiption in the NCSS, we have siwed
cco"erative  w3rk plans for mare than 700 survevs ard have manped aporoximatelv
22 million acres under the associated yidelines. l%_w annual rdte of mapoirq
for a "tier of yews awnwed abat 2 million acres krt that rate is
presentlytrerding  damward. Fur reasons alread~~ discuss&, reconnaissance-
tvpe "irwentories"  are favored over ttx? detailed soil survey.  I want to
make clear, however, that i.bz Forest Service suwcrts th? objectives of the
coaoerwtive pm, if not all of its detailed nrocedures inamuch as they
apply to soils data collecticn M Natjcnal Forest Svstem lards for presentlv-
used Forest Service planniny! pwwses.

New tLt wz have trade a si.rxang effort to m&e OUP cutnuts more ~srxznsive
to our uses,  where & wz stand? We believe we have reversed a number of
unfavorable txwrls that wepe develqGq. Gne itiication  of the possible
correct.ness  of this anptuisal lies in the recruitment  remrds. The number
of soil scientists hired in the "ast few years have increased at a rattxzr
remarkable r&e considering the personnel limitations that have been in
effect. More significant, hxever,  is the rwidlv irwxeasiw  nwnber of
plans into which soils infa?ration "a.1 arw=ars;  the increase  of soils
awareness by thz line and staff people; the nlaciw  of soil scientists on
nore and more interdisciplitxrv pla"niw leans, espciallv at the National
Forest level which is tte primarv thzater for ~e%urce use ax3 dewlament
planning. Ttxse a-e the places w?ere w3 find out if we are generallv
succeedinfi in CUT‘ ~jcr objective CT if we have missed the idwet.

This brings ne to mv firal observation. I" looking ahex! there are apt to
be additional changes in Forest Service planniw apprw&es and nrocedures
which will require on ax raart further adjustments OP responses.

Fw example, there is an effort pmsentlv  urdetwdv aimed at develoDiw  an
ecaxstem  classification and ranninp Dtocedure for service-wide lan3
data strdtification. Soi~ls will he an extremelv ticrtant ccmnonent  of
the svsten but not necessarilv in the first fomt we might attarot.

In conclusion, I how tttxt I i-we nwde a reascnable case far tk importance
of flexibilitv. As I lc& at it, tti use of soils infca?ation  in the Fcxwst
Service tus or is just cross+ the threshold from haphazaxl,  ccca?ioMl
use$ to direct use on a rL+nrb?d an3 positive basis. Cur soil inputs are
gettinE  firmlv tied to the land use an3 resource plannin? wstem.  We still
hwe a long W~VS to co to n&e it 100 percent but I'm beginniw to ihink
that it might not be impossible to achieve afterall. Ha~ever, I'm also
mnvinced  tht a liberal anant of flexibilitv in the design for the
collection a& presentation of soils infonration  will ccntinue to be
recessav  to acccmnlish this objective.



SOIL.  S”RVEY  IN RELATION TO SOIL AN11  WATER RESEARCH

J. I.u”in*

soil surveys  can bc an extrcmcls  useful  toOI  in translnting  rracnrrh

results  into prncticc!. It is “bvioua that  rfsearch  concepts  cannot
br tcstcd  on all  soils, undrr  all climntir  conditions  and far all

crops. Easir concepts must  bc devolopcd which  permit  extrapoln~ion
Lo condit ions “t&r than those under which they wcrc c once ived .

S o i l  propcrtics, both physical and chemical, greally  influrncc  s o i l
a n d  Water manaFcm”nt  pracliccs, “nd crop Pr”duc1  i o n . It is incumbent
u p o n  tbc I‘escnrchrr  t” ndequatcly  ~bnractcri7.c  th” S”ilS I,” i s  working
with and  t” evaluate  hou  thcsr cbarnct”rislics  affect t h e  r e s u l t s
“bt”i”“d. This is not. a lways adequntcly done, hnecvcr,  and inter-
pretation  “f  results  a r c  linitcd.

The s o i l  s u r v e y  a n d  the soil mo~pinfi  unit furnisb~s  an “xcellent
mcnns  for categorizing  soils i n  prnjorting  rescnrch results  beyond the
speci f ic  soi l  used in the resrarcb project. Ilwrc are s”mc l i m i t a t i o n s ,
however. Prrhnps the greatest l i m i t a t i o n  i s  soil v a r i a b i l i t y . The  r-2
is considerabl”  variability within 3 given  mapping unit . some  o f  this
is readily apparent but some  v a r i a b i l i t y  i n  p h y s i c a l  nnd chemical
propcrtics i s  no t . Tnr  ~~scarcbcr  i s  f a c e d  with the problem  o f
sampling  LO adcquatrly  describe “vcrall,  or nvcrngc, c o n d i t i o n s .

I f  th i s  C R” br d o n ” ,  a n d  rrsulte related  t” n soil Iypc. t h e n  s”me
“xtrapolation  can b” mndc t” s i m i l a r  s o i l  t y p e s  i n  “thrr a r e a s .  I f
cffccte o f  p h y s i c a l  and chunicnl  charnctcristics  are nd”qunlel\
cbaractcrizcd, results  c a n  bc “xtrap”la,ed  t” a  wider  variety  “ f
s o i l  types. I” general, n ~.CSORI.CII  s c i ent i s t  must  know not only the
physiral  and chrmichl  cbarnctcristics of rl m o d e l  profile,  b u t  the
range within the mapping unit.

W i t h  the advcn( “f emphasis  on environmental  quality, a new dimension
,,ns been added. WC are n”w c”ncerncd  uilh p o l l u t i o n  o f  surfacr a n d
pr”UndWt”lY. R e g a r d i n g  tb” latter. knoalcdgc of tbc cbnracteristics
o f  Lh”  s u r f a c e  few f”“t of soil is inndcqunte. X’h”thcr we arc talking
a b o u t  t h e  polontial  polluli”” of proundwater  f rom cxcfssivc fcrtiliaa-
ti”n or from land appl icat ion of  animal  and m u n i c i p a l  WRS~CS.  UC riced
t” know the chnrnctcristics  of the lntnl body “I  material  betwe””
the soil surface and the water tab]“.

Her”, a g a i n .  we are faced with the p r o b l e m  of great  v a r i a b i l i t y . AS
an example,  MC  arc studying th” vertical  m”v~mcnt  of nitrates in deep
locss material  a t  Trynor, Iowa, at averag” and high lcvcls of
fcrtilize(i”n. Ikcp c”res were token  and a n a l y z e d  f o r  nitratr.
The variabi l i ty  in results  prccludrd a n y  l o g i c a l  i n t e r p r e t a t i o n .  A
slatisticnlly  d e s i g n e d  core-sampling  project was designed  for just  ““E
trcntment Again, results  obtained wcrc quite varinblc. I  don’t Inow
how t o  “vercomc  IhiS. Only  lnrgr  d i f f e r e n c e s  cnn be significant15
d e t e c t e d .
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WC  are also very much illtercstod  i n  u s i n g  our rcseerr,,  dat;, i n  drvcloping
g”ideli”es  for recommended  pl‘nctict.s. T h i s  i s  especially  true for problcma
related to environmental  q u a l i t y . I am concer”Pd that i,f WE do not takr
an aggressive role in this, some  agency  loss qualified  will do i t  f o r  us,
I  am referring  now t o  such problems 85 fccdlot  design,  land disprlsal of
wastes, pesticide-related problems, and many others. soi, c l ass i f i ca t i on
is an essential part of the*e g u i d e l i n e s . WC bavc been f a i r l y  s u c c e s s f u l
in  developing guidelines  in the area of  sediment,  or  erosion control .
W e  must be more  sggrcssive  in other areas.

I am aware that SCS has made great strides in classifying soils for various
“SCS. I hope that our research  scientists wil l  keep abreast of this
progress  and  wi l l  cmlribute  informtim  wbcre possible.

The recently passed Federal  Water Pollution Control ACL Amendments of
1972 hau! stressed  certain areas of concern to agricult,ure. Perhnps  ttlc
most significant of these CO~CCPIIS pollution from non-point SOLI~CBS.  An
agricultural  watershed is a non-point SOurcE. we are all aware that i t
would bc almost an impossible task to try to monitor sediment,  pesticides,
nutrients,  etc. , from nn agricultural area. Yet, this Act specifics  that
EPA, in consultation with the Secretary  of Agriculture, will do research
and provide  guidclincG  for (a) identifying and evaluating the nsturc and
extent of non-point SOU~CCS of pollution, and (b) processes, procedures

2nd methods to control this pollution.

“0 are making conaidcrablc prog:rrss on developing practices to control
pollution from agricultural operations. Identifying and evaluating  these
sources is a more difficult matter. As I mentioned before.  a monitoring
program is not feasible. A promising approach is to (IevcIop  a predirtivr
model . The ,,roblcm is cxtremrly  complex,  howcvcr.

F i r s t ,  wo need a water yirld m o d e l . There arc some  models  avai lable ,
but most require  SOEK  gaged dntn u,ith which to  adjust  various constants
and coefficients. I” most cases. thcsc data arc not available. Some
m o d e l s  take into ronsidcratiorr  only surface runoff and ignore base flow.
\Vatc,r  yield i s  ncwes:xry to rvaluatc  the contribution of  dissolved
pollutants such as nitrates, salts, and pestiridcs.

Pollutants such as phosphates and pestiridrs  arc strongly  adsorbed on.
and move  with, sediment. Indeed, sediment itself is a major pollutant
of water, Our Univcraal  Soil Loss E q u a t i o n  h a s  been most  us.cful  in p r e -
dict ing soi l  loss  from a field under a given  prac t i ce , w e  need to k”““,
howcvcr,  what the del ivery ratio , or sediment  yield t o  t h e  stream  i s .
For this reason, n sediment yield model  must bc dcveloprd.

Finally, the chemical  aspects  must br included. Various processes must
bc considered for a widr variety  of  pol lutants;  solution and precipitation,
sorption and desorption,  volat i l izat ion,  decomposit ion,  and many  others.
These must be tied in with both the water yield and sediment yield models.

It is obvious that there will bc no one universal model that will  encompass
all  aspects  of  the p o l l u t i o n  problem. Several  may bc required. Cme  thing
is certain, howcvcr. Ever). one of  thcar models will  r e q u i r e  a  sat, factor.
Soi l  characterist ics  not  only inf luence the mwcment of WR~CP over a n d
through the soil, but can also greatly influence the quality of the water
leaving an agricultural watershod.





EXTENSION SERVICE A/

I appreciate the opportunity to prepare a statement to be included
in the proceedings of the 1973 National Soil Survey Conference.
The Extension Service has a deep interest in soil surveys and continues
to strive to improve the use of the surveys by increasing the knovledge
and skills of the users.

Changes and developments have occurred since the 1971 Nstional  Technical
Work Planning Conference of the Cooperative Soil Survey. These affect
the soil survey educational programs and activities planned and carried
out by the Cooperative Extension Service jointly with the Soil Conaer-
vation  Service, the Experiment Stations and others. Some of these changes
and developments are:

1. More than three years ago, arrangements were made between the Extension
Service and the Soil Conservation Service in Washington, D. C. to
notify the State Office prior to the publication of a new soil survey
report. Approximately 90 days prior to the publication of the soil
survey, we notify the State Extension Specialists and the Soil Conser-
vation Service notifies the State Conservationist. This  not i f icat ion
provides the State and local staffs some lead time to plan educational
act iv i t ies  in  connect ion with the distributionand use of the new soil
survey maps. data and details. We have continued to evaluate and improve
this arrangement.

2 . Some State Extension Services have recently employed specialists in
land use. The use of soil surveys form an important base on which to
conduct land use educational programs. Examples of States employing
land use specialists are: Hissouri  and Oklahoma.

3. Recently, land use conferences or symposiums have been held. California
held several over the State. I visited one city shortly after a
symposium had been held and they reported a follov-up  meeting had been
held and much interest was shoun. Iowa reported that they had their
district (multi-county) agronomy specialists sttend the National Land
Use Policy Conference held last November. This uas followed by some
in-service  training of  the  special i s ts  on land use.

4. More States sre conducting educational programs and activities during
the making of soil surveys and at the time of publ icat ion.
Examples recently called to my attention include the States of
Georgia and Alabama.

A/ Statement prepared by Harold I. Ovens, Agronomist and Soil Conservationist,
Extension Service, U. S. Department of Agriculture, Washington, D. C., for
the proceedings of the 1973 National Soil Survey ConEerence.
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5. County and area Extension staffs are working closely with planning

agencies, Soil Conservation Service and others in developing land
use plans. An example of this is to be found in Wisconsin. One
county has developed land use plans for a number of highway inter-
changes.

6. In the International Land Judging School and Contest held at Oklahoma City,
non-agricultural or urban suitability factors are included as a part
of the judging. This is in recognition of the need to train youth and
adults on how to judge the soils’ suitability for urban uses as well as
for agriculture uses. This was started at the 1972 school and contest
and is to be continued.

7. In recent years a number of the State Extension Services have organized
on an area basis. They.have  area agents or specialists with multi-
county responsibilities. In these cases the Extension Educational
activities in connection with soil surveys are generally conducted by
the area agronomy or soils agent or specialist.

8. The Cooperative Extension Service has acquired computer terminals in
18 States. These vary between States as to their intensity of operation;
from one to as many as 37 in one State,

The Extension Service in Virginia has computer terminals in seven
f ie ld  of f ices . Michigan reports touch-tone telephone terminals are
installed in 37 county Extension offices. I think you can see that
the use of soil surveys will reach new dimensions if these computer
terminals can have access to the soil survey data bank.

Recent changes and developments give increased emphasis to the
importance of soil surveys in land use decisions. Cooperative
educational programs and activities increase the knowledge and
improves the skills of soil survey users. Developments in EDP such
as computer terminals present a delivery vehicle which we should explore.



SOIL TAXONOMY

John E. McClelland*

We have received the galley proofs for most of Soil Taxonomy, and
these are being edited. At the earliest, Soil %&iomy will be
available in July. Because of the techniczature  of the manu-
script, it has taken a long time to check it carefully for internal
consistency, context, spelling, etc. The book is appreciably longer
than the 7th Approximation (1960). probably more than twice  as long.
It will iii&de 12 pages of colored plates with 4 plates per page, 17
tables, 41 figures, and 130 pedon  descriptions and data in addition to
about 360 pages of text. The format will be similar to that of the
1960 publication. Selected chapters from Soil Taxonom (December 1970)

-4contains most of the major changes that appear n t e edited text.

Amendments to Soil Taxonomy will be initiated by regional coimnittees.
Each of the 4 regional committees will have a chairman (Principal
Soil Corrslator)  and 6 members, 3 selected from Experiment Station
workers and 3 from the Soil Conservation Service. The members will
serve for 3 years, one-third being replaced annually. Subcommittees,
as needed, will be established to consider specific problems.

A national “ad hoc” committee will be formed to approve changes.
Likely members are the Director of Soil Classification and Correlation,
the Director of Soil Survey Investigations, the Principal Soil
Correlators,  one Experiment Station representative from each region,
and one federal participant from an agency other than the Soil
Conservation Service. The Deputy Administrator for Soil Survey will
designate the chairman and members.

A soils memorandum will be prepared that will outline the policy
about changes and it will have an attachment that contains pro-
cedural details. It till b-s circulated to the states for review.
The intent is that changes till be approved by the states affected
by the changes and suggestions about soils not in the United States
will be approved by the “ad hoc” committee.

l Director, Soil Survey Operations Division, Soil Conservation Service,
U. S. Department of Agriculture, Washington, D. C.

* c/4



NACD An, llE SOIL SJ.RVEY PRO"RArl

David G. Ungefi

The Natirma Association of Conservation Districts, which represents 3,000
individual districts organized tier state law to advance the cause of soil
an3 water conservation, is intenselv  interested in the promss of the
nation's ccqerative  soil survev. lhis is the foundation fcr the work of
the districts in encouraging  wise use of farm axI ranch lands, in carrying
cut sediment control proeras, and in assisting with la& use planning in
developing area.

A private, non-profit coqxrution, the NACD was organized in 1946. It is
governed by the NACD Council, a body representing the associations of
districts in the SO states, Puerto Rico, arl the Virgin Islanls.  Policies
adopted & thz Council at our annual ccwentions are mrried  out by the
Board of Directors which is canposed of 21persons--the fmn each of the
NACD geographical are&~,
as national officers.

A president, vice-president, ad treasurw sewe

Abat 80 pepoent of NACD's iraw canes fran quotas rguested firm the
individual  districts ($150 per district). State awociations also contribute
membership dues, and our Iwmaining furls are derived firm individwlncn-
voting renbers, business wntributicns, gwenwent wts, ard the NACD
Service Department. The annual  budget is in the neighbcrhd of S500,OO~.

To carry out day-by-day activities is the fun&cm of NACD's staff.
Gorda lirnnerman is the exewtive secretqr,  and I am the assistant executive
secreteq. We are heackpartere~ in Washington, D.C. &w other offices, and
the program advisors nanninp them, are in New Hope, Pa. Wkolm  Craks),
Athens, Ga. (David Firor), Stevens Point, Wise. (William How&h), Ctevenne,
Wya (Marvin Crcnbe~),  4 Salem, Greg. (Robert Baum).  &IP Service Depart-
ment is in Lw.gw City, Tex., ard David Stewart is its nanager.

Theoe is another cqan&.tion  affiliated with NAC%-the  Conservation Districts
Foundaticm. It prepares a.nrual planning guide baks for districts, distributes
frw infcrmation M districts and oonserwticn  to the public, a-d maintains
an? operates the Davis Coneration Library at League City, Tex.

NACD's activities in behalf of districts are nany. 'Ihe weekly 'llxzsday  Letter
serves as a canunicdtions vehicle to tie the movement together--reputing  on
kev issues and developments ard encourqing progressive action in the interests
of land an3 water conservation. Other cumunicationsdevices  arecurannual
conventions, which include discussion fonms on a variety of topics card are
the largest ccnsewation  meetings held annually in thz ration), ard cur seven
area meetings. We also pnqat-e  special reports and railings to key individuals
in tfe state ass@&&ions  of districts and state soil and water conservation
qencies on a regular basis.

Our Service I)epartment provides printing, rrtliling, and other setvices  to
districts at 10~~ oost. Gver a million address labels we on file, and thousands
of district newsletters, annual repcrts, and other publications are prep-d
there annually. They also provide pranoticnal materials such as signs, calling
cards, aards, piques,  and stickers along with jackets, caps, badges, place
mats, stationery, and office supplies,

%slstant Executive Sea-etay, Natianal  Association of Conservation  Districts



NACD is closely associated with several important progrwmz  conducted
annully with tti districts of the ration. These include the Gccdvear
Soil and Gter Conservation Awards prqra, desiped to improve district
administrative  effectiveness; the warnletter  ccmtest sprmsored with the
Farm ad Industrial Equipment Institute (over 700 districts ncu have
rquL~r wwsletters);  and the Soil Stewardship Week pro$wm.  ?his has
proven extremely popular, and millions of booklets, litanies, church
propra~, and associated materials are distribuied each "ear.

IIACD is also the princinal  participating oqwnization  in the anru~alNationa1
Watershed Conpress. ‘ilor+Srinr:  with us to er~ccurqe utierstanding  ard imnrove-
ment of the unstrean  waterstid pronrani  at-e 33 other conservation,  civic,
q,ricultural, environmental, Nd business or~anizdticns.

On request, N&CD prcwides information to Ccmg~ssiunal  ax&ttees on
proposed legislation and appropriations  issues of concern to the axwervation
districts, and we mint&n liaison with a hwt of goverrrnent  ag,encies zwi
private orpanizations dealing with r&Ural  resources ad the envirwwnt.

NACD also has a series of subject rrtltter  amnittees  which meet during the
year and at cur convention to aid in carrvinp  OUP ~Associaticn  Flicies.
'Ihey rover rrany subjects of concern to districts such as sediment control,
public lands,  conservation education, vath activities, agricultuxxtl
waste disposal, private forestw, land use, surface mi.ninE!, shore err&cm,
water resources, resoup~e planing, and soil surveys. In fact, NACD's
policv ~311s for cawleti.cn of the n&cm's soil survey bv 1980. lhis is
one of the rmjor ~cals rationed  in cur b&let "A Resou~z  Age&a for the
70's."

As the times hwe changed, NACDhaq encouraged districts to keep in step
with new trer&? and develqnents, We have aided in the transformation of
the district ds arurale~~sionccnt~lagencvtoabrmder~t~
resources *enq, have enosur+~@  representation of all -unity interests
on district gweting bards through  gereral election procedures,  and have
assisted districts in seeking impwed furding  for their operations.
Recently, we have been instrumental in helping them to explore the subject
of mardatcr-q  sediment control legislation in the states--a direction in
whichhalfadozen  states havealreadyprovidedleadership.

As we continue to develop anj expand district program,  the relationship
betwen  districts and tk soil science camunity hecanes mare and rfore
important. Iet m? conclude by listing sane of the qportunities  that I
see for increased ccoperation.

1. We stiuld  work together to elevate the public consciousness of the
need for rapid cunpletion of tlx ratimal soil survey and the importance
of using soils information ard interpretations in ccnnection with land use,
construction, conservation, axi env iravnental prograw of all kirk%. This
is a fur&mental  resource inventcay that is essential in planning the future
of this cantry.

2. lhere need to be better relationships between soil scientists ark3
caxservatian  districts at the lccal level. The soil scientist should not
qemte as an isolated technician but as a member of the full tean of
specialists assisting the district in cawing cut its responsibilities.
District officials shxld knew as much as possible abort t?e soils phases
of th3 program of technical assistance, ard soil scientists can help them
1e?Pn.



3. Gk sbuld moperdeinincreasingthe  fuxlsavailable fmnlccal
and state soupoes to accelerate sail surveys  to meet priority needs. At
plesent,abcllt$2millicnisavailable  annually forsuchpurposes,but
the anountsl-ould  be greaterifwe  aretohavetheinfom~&ionwe need
before dxisicns are m&e and development  takes place. The key agencies
ZRFZ state level in working toward this goal are the state soil and
water conservation camissions. Are they fully apprized of your needs?

4. NACD needs to emphasize the issues as they relate to soil
suwevs. We are always pleased to receive suggested articles and photce
graphs fcp themesday Lettercutliningnewsndsignificcrmtdevelcpnents.
Not allcanbeused,butttev  canbehelpfulinincreasing cwerageof
this important work.

Finally, let me say that it is evident that the role of the soil scientist
will continue to exparx3  in th3 decades ahead. The information that you
provide, which is increasir@y  used in onp~tensive  planning, lard use
planning, tax assessment, land tr‘eatment,  a-d other programs, is a
valuable offrmodity. You andyourworkwill  increas ingly be subject to
pressures of all kitis, because you are helpi*  to shape vital social
and ecorunic policies. Yaw objectivity and the quality of vour infer-
mation will be kevstcnes  in the chwelo~nt of ran-f  progran.5  for the
improwxent  of our inviwrment.

NACD is pleasedtorecognizethe mntributicnthatvou are making xd
wish?6 to continue to cooperate in achieving cur mutual objectives.



CARTOGRAPHIC DEVELOPMENTS
NATIONAL SOIL SURVEY WORK PLANNING CONFERENCT:

CHARLESTON, SOUTH CAROLINA
JANUARY 25, 1973

The Cartographic Division is, with the cooperation of stats stasis.
successfully carrying out its assignment regarding map conlpilat  ion
for the published soil survey. Many new techniques have evolved and
others are being studied at the present time.

ADVANCED MAPPING SYSTEM

The Advanced Mapping System CAMS) has been designed and \\‘f nrc asurrd
will bc obtained when funds become available. The i n s t a l l a t i o n  r,f thi.s
system will return map manuscript compilation to the Cartographic
Divis ion as it was prior to Soils Memorandum-70 (Rev. I), d~tetl June, 19,
1970, The data from the soil survey field sheets will be digitiy,vd  h)-
automated scanning and manual digitizers Lo the atlas shcrt  format.
This will result in a computer tape. By computer program t,his tagr will
he edited for errors and the conversion publication symbols will rc,plarr
the field mapping symbols. A  n e w  tape will he gcneratr~rl,  data will 1)~
displayed and a printout obtained. This  pr intout  s i l  1  bc, cdi 1c.d hy t,he
ca r tog raph ic  sl.aff  for all the required corrections. Thr edit calls will
be cntclcd on an edit device (a  cathode ray tube)  :~ncl  a IICF tape will, bc>
gc,ncra t Cd . Thins now tape will drive an  automat ic  ploiicr  rrsult irIg in
press ready negatives. By this route, the  input  by  the fi,ld siaffs is
reduced and map finishing contracting is eliminated. WC look f o r  a
reduction  in cost, and a reduction in the rcquircd time from mai? w1nt1-
scr ipt  compi lat ion to avai labi l i ty  of  the publishrd soil survi’~.

MAP MANUSCRIPT COMPILATION FOR DIRECT PRIhTING

In I)ec:embcr  of 1970, four areas in the country v-cre scloc~tt~d for map
nwnuscript compi l a t i on  by  the f ie ld  for  direct  pr int ing of srnil ni:lps.
The cr iter ia  that  the sclccCions  WC~E bnscd on were: (1) lr,ii~  ,irltc,nsiitJ
USC area,  (2) l i t t l e  change  o f  l a n d  “ s e  i n  future yc’nrs, :~xnd (:O :L
relat,ivrly  simple soil pattern.

The statrs have prepared t,hc a t l a s  sheets o n  Lhrcc  o f  the, four art-:ls
for  direct  pr int ing. The i r  umork is excellent; however, on two of ihc
three surveys, scvernl  qurstionable  symbols H’EI‘C  compi led th:lt c<,uld
result in an incorrect interpretation in the published surv<‘y. Corlsrqucnt  ly,
w? contract,cd  for symbols and lettering guides with n map finisher. The
line work that had been completed by the states will not rrquirc map
f in i sh ing . The contract cost for the preparation of the lcti,c’ring  guides
and the symbols was S4 .SO less per sheet than for the complclc,  map
finishing on 5 comparable areas in the state. Howcve r , extra material,

additional field compilation time in order to furni,sh  final quality,
preparing prints for lettering layout, indicate an cxt rn input in CSCESF
of $10.00 per sheet. Consequently, we bel ieve that Lhc, plcparntirrn  of
map sheets  for  direct  pr int ing is  cost ing the Service mar<, than if this
work were done by a map finishing contractor.



COhtBINEn COhIPILATION AND MAP FINISRING CONTKACTIKG

W C have recently let a contract for combined soil map compilation and
map finishing. The contractor will do the map manuscript compilation
in a manner similar to that being done by the states. The Cartographic
Division must edit the compilation and counsel with the state staffs
regarding technical questions on the soil survey. Under the present
procedure, there are very few technical questions since the states are
answering these in their compilation.

The bid that we have received is about identical to the present cost
of the state doing the compilation and Cartographic contracting for
map finishing. The additional edit required by Cartographic is an
addit ional  cost . This procedure will be evaluated to determine whether
it will result in a cost and total manpower reduction.

HIGH-ALTITUDE PHOI’OGRAPHY  FOR PROGRESSIVE SOIL SURVEYS

At the last National Soil Survey Work Planning Conference  I reported
on the use of high-altitude photography for atlas sheets. To date a
total of 112 counties or areas have been flovm and contracts were awarded
on 18 areas in December  1972. The advantages arc: (I) photography is
obtained in the optimum s?as”n for photointerpretation, (2) better quality
mapping results through use of photobase sheets and less matching is
required, (3) map manuscript compilation time is reduced, (4) quality of
the photography is appreciably better  since these would be first generation
prints from the original negatives, even though the enlargement factor
from the original film would be nbout 2x. (5) mapping at publication scale
will allou, the states to have better control of the survey  mak ing  ce r ta in
that cartographic detail is not cxcessivc at publication scale.

In  addit ion to  thcsc advnntages, WE> have rcccivcd reports  by t,hc s t a t e s
indicating the fo l lowing: Where photobase sheets are used for progrsssive
surveys and correlated symbols arc used for mapping, there is no problem
for the local users in switching from the “field sheets” to the published
soi 1 survey when the survey is published. Further, thr  soi l  sc ientists ,
in  addit,ion  to phot,ointcrprctnt,ion, c a n  evaluatr  thr gcomorphological
aspects of the terrain. This gives them additional clues in mapping and
reduces  the time required.

Bccausc  of the lnrgc demand for photobase sheets for progressive  surveys,
the Cartographic Division has procured additional equipment  for the timely
processing of photobase sheets for progressive surveys. The equipment is
now fully operational and the time lag in delivcry will be reduced.



One problem that we have encountered where photobase sheets have
been prepared for progressive surveys is that some states will, on
occasion, amend the work plan publication scale different from that
for which the photobase  shekts  were prepared. This requires mosaick-
ing of the imagery for the area and requires additional manpower. Rx?
certain that the publication scale is determined and adhered to before
you obtain photobase sheets for progressive mapping. In the last few
years WC have kept track of the most often repeated questions from the
states.

1. Q.

A.

2. Q.

A.

3. Q.

A.

4. Q.

A.

These are :

If soil surveys are mapped directly on photobase map
sheets, will it be necessary to transfer the mapping
to film transparencies at some later date?

If the completed sui.vep  is suitable for publication at
mapping scale as indicated in the soil survey  work plan,
and later date photography is not required, it will not
bc necessary to recompile the photobnsc  map sheets.
HOWCVer, the mapping must be delineated so that it will
reproduce photographically by normal reproduction processes.

Will the compiled photobase map sheets be the same scale
Over  a period  of months or years?

The photobase map sheets may shrink or stretch depending on
several factors such as amount of detail inked, age and
exposure  to weather. Since the photographic material is
considered to be reasonably  stable, any changes in scale
will be corrected  by photographic and other techniques by
the Cartographic Division to bring it to the required scale
for publication.

What symbol book or symbols arc applicable to progressive
mapping on rectified photobase map sheets?

The symbols and general mapping practices outlines in the
"Guide for Soil Map Compilation on Photobasc Map Sheets"
arc applicable. Do not substitute symbols from other sources
unless absolutely necessary. Your cartographic "nit can offer
assisLance  in recommending symbols for unusual features when
the occasion arises.

May various color inks be used to differentiatr  between map
fc;lt"res?

Colored inks arc not recommended. If possible, only black
ink should be used, because black is the most satisfactory
ink for photo reproduction. Red-violet should be used for
drainage if necessary, in extremely detailed areas. Other
colors should not be used.



5. 9.

A.

6. Q.

A .

7. Q.

A.

8. Q.

A.

9. Q.

A.

Should roads be compiled on the map sheets and how should
they be classified?

Roads need not be compiled. If roads are compiled they
should be shown consistently throughout the survey.

All roads may be show" by solid line or classified with
solid and dashed lines. Prior to submitting the completed
survey to your cart0 unit, an up-to-date road classification
map should be prepared. This map will then be used to
classify the roads and trails in the survey.

Should a names overlay be prepared?

On progressive mapping, names overlays are not required.
All names should be show" on the photobase map sheet.

Occasionally, a survey area will consist of a combination
of photobase map sheets partly on photographic paper and
partly on film transparencies. The names overlays are not
needed for the film transparencies in this case either since
the remainder of the survey is compiled with the names on the
rectified photobase map sheets.

How will non-correlated soil symbols be handled if they are
drafted on the photobase map sheets?

When the survey is complete and the correlation and classifi-
cation is finalized, a soil symbol conversion legend will be
prepared. The publication soil symbol will then be drafted
on a" overlay that will be registered to the photobase map
sheet.
May the rectified photobase map sheets be trimmed down prior
or during progressive mapping?

A minimum of 4 inch of photographic image beyond the neat
line is required for satisfactory matching. It would be
beneficial if the edges of the photobase map sheets are
protected with tape.

Should farmsteads, houses, schools and churches be drafted
on the photobase map sheets?

Farmsteads and houses may be shown except in densely populated
areas, subject to preference by the state.

Schools and churches should not be shown in communities over
2,500 population unless they are a landmark feature. All
others should be shown.
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10.  Q. What are the mapping limits for each photobssc map
sheet and how should they be matched?

A. Each photobase map sheet should be compiled so the
detail extends across the match edge a minimum of l/16”.
All adjoining photobase map sheets should be matched by
viewing with a stereoscope.

11. Q. Should flow arrows be shown on drainage?

A. Flow arrows  should be shown on all disconnected portions
of drainage where the drain stops further than 0.15” from
the adjacent drain. Flow arrows  should not be show”
where a drain leaves a photobase map sheet, along a drain
traversing a photobase map sheet, or where a drain joins
with another drain ‘or body of water.

12. Q. When the survey is complete, will someone in the Carto-
graphic Division edit the photobase map sheets before
contracting for map finishing?

A. The Cartographic Division will not edit the photobase
map sheets for completeness, accuracy or content prior
to contracting for map finishing. Miscellaneous  features
such as grid ticks and some cultural features may be added
by the Cartographic Division when the survey is completed.

These are a few of the problem areas most frequently questioned by state
personnel. Undoubtedly, there will be others as was the case when we
began our soil map compilation work in the states. Much progress has been
made since that time. Most of the potential problems C R” be resolved
through your cartographic unit or in consultation with the Hyattsville
Cartographic Unit.

SOIL SURVEY BASES

Some state staffs, particularly in the states where the relief is excessive,
are concerned about the quality of the mosaics on which the soil survey
i s compiled. This is particularly true in the western states where imagery
from several different sources may be utilized to prepare a mosaic for a”
a rea . For the fiscal year 1975 publication schedule and for the ensuing
fiscal years we will obtain high-altitude imagery for all areas for the
publication schedule, Where the relief is excessive we will lay mosaics
of the new imagery. We will need to lay only about 4 as many photos as
we would lay with the regular 1:20,000  imagery. This new imagery will be
available to the states for their regular Service operations. This pro-
cedure will improve the quality of mosaics and reduce manpower requirements
in the Cartographic Division but will increase contract costs. we expect
the total cost to the Service will be about the sane.



I" some states, orthophato images are being used as bases for the
soil survey. Orthophotos are planimetrically correct photographic
images after application of photogrammetric processes. We cannot
schedule needed orthophoto bases for the soil survey areas on the
3-year publication schedule because of the short time spa". The use
of orthophoto imagery increases the cost of the base by 100 to 25Oq6,
depending on the amount of required ground control. Further, the
flight scale of photography for orthophoto bases exceeds our 24
diameter maximum enlargement factor to provide atlas sheets. CO"se-
quent1y, some resolution is lost and the quality of the imagery is
poorer at the larger scale. In some areas, line base maps are used
for the published soil survey. Line base maps might be used more in
sectionalized country such as the midwest where location on the
ground is not difficult.

REMOTE SENSING

The Soil Conservation Service is participating in remote sensing
activities in the Department of Agriculture and the Federal Civil
Community. We have  samples displayed of ERTS-1 imagery and infrared
imagery from North Dakota. This includes IR Color, IR black and
white, panchromatic black and white, and four bands of ERTS imagery.
At present the Service is getting a program underway for evaluation
of ERTS imagery and its application to Service programs. We have
selected areas in each of the SCS regions. These areas cover all
program activities of the Soil Conservation Service. Training in the
use of ERTS imagery is non-existent to my knowledge. The Soil Conser-
vation Service has as well a trained group of photo interpreters as
anyone. However, we must adjust our minds to comprehend the fact that
on a" ERTS-1 image, we are looking at 13,000 square miles as opposed
to the 41 square milesthat we are normally accustomed to viewing.

The data that can be obtained from ERTS imagery will vary appreciably
from what you are presently obtaining. These data should generally
be useful for making the following land use classification judgments:
(1) urban and built up land, (2) agricultural land, (3) range land,
(4) forest land, (5) water, (6) non-forested wetland, (7) barren land,
(8) tundra, (9) permanent snow and ice fields.

You will notice when you look at the imagery that different bands will
give you different information. Bands 4 and 5 show forest co"er and are
especially valuable for showing areas of snow cover and water born
sediment. Bands 6 and 7 are excellent for delineation of drainage
patterns and cropland. Working with a minimum of two bands, 5 and 7,
will provide you with much more data than working with just one image.
Naturally some ground truth will be required to corroborate the
classification made from the use of ERTS-1 imagery.

This concludes my presentation on cartographic developments.



PROBLEMS ENCOLrNTERED  WITH PREPARATION OF DATA FOR THE NCSS PROGRAM

I'd like to discuss some problem areas that we can mutually resolve
and thereby assist the NCSS program. These *re:

1.

2.

l 3.

4.

The largest portion of author's errors on map finishing contracts
are attributed to the mismatching of soil boundaries, soil symbols,
and drainage between adjoining sheets. This is a serious problem
since the map finishing contractor is not held responsible for
matching soil lines. Correction of matching errors by Cartographic
prior to map contracting has proven costly. The transparent
sheets should be easier to match by overlapping adjacent sheets.
A closer review of the sheets may be the answer to correct these
errors.

Map sheets are containing soil symbols that are not listed in the
alphabetical soil legend. In many instances, borrow and gravel
pits are correlated and listed in the soil legend with a letter
symbol but these areas are erroneously show on the map sheets by
B conventional map.symbol. The compiler should eliminate both of
these problems by repeatedly referring to the soil symbol conversion
legend during compilation.

The constant problem is compiling arrows at sheet edges when the
stream continues onto adjacent sheets. Do not show the arrcnv in
this instance since it indicates the end of a stream. If drainage
is continuous from sheet to sheet, the drain can extend outside
the neatline which may serve to be helpful when the adjacent sheet
is being compiled. Since the map finishing contractor is instructed
to scribe all linework, cartographic has been paying him additional
money to remove these arrows after he has scribed them.

Other problems with drainage

a.

b.

C.

d.

Many streams are compiled with an arrow anywhere from
l/8"  to l/Z"  from the junction of its connection to a
main stream. Ideally, all streams should connect.

Improper classification of streams - In many cases, 3-dot
non-crossable is shown throughout a job when 4-dot
unclassified is intended.

Excessive use of arrows on streams to indicate direction
of flow. - In most instances drainage flow is apparent
without the aid of arrows.

Streams less than l/4" in length should be omitted since
they can not accommodate the dot system for classification.



5.

6.

7.

8.

9.

The standard symbols listed in the "Guide to Soil Map Compilation"
are being substituted for by other symbols. Compilations have
been received with clay spot symbols used for erosion spots,
located objects symbols for windmills and airway beacons, sand
spot symbol for shallow spots of clay and ad hoc symbols for a
standard mapping symbol. Symbols listed in the "Guide" are
designed for the purpose of standardizing our maps and should be
used unless there is a strong reason for a deviation.

The lettering of soil symbols has been poorly drafted. The more
doubtful letters have been lower case a, d, c, r, h, n, e.
Another problem has been the compilation of all capital letters
in a soil area where the legend specifically requires a combination
of upper and lower case letters.

The failure of compilers to complete two copies of the "compilation
symbols sheet" - All that is required is to have each sumbol that
appears at least once on the maps underlined in red on the
"compilation symbols sheet". If the symbol for some reason is
mapped differently than that recommended, the symbol should be
added. These two sheets are important since they serve as a guide
to the map contractor for defining the symbol he is required to
show. Since the sheets hevc been inconsistent, Cartographic has
to review all map sheets to determine what symbols were used.

The compilations of escarpments are shown in different ways. SOme
make no distinction between bedrock, other than bedrock, and
short steep slopes.

kildings -

a . Large buildings
If they are not
map sheets.

are drafted to scale with no identification.
identified, they should be omitted from the

b. Buildings are not drafted to match the complete shape of the
structure.

c. School flags and church crosses should be drafted opposite
other features to prevent overlapping.

d. We recommend that schools in cities of more than 25,000
population be omitted.

e. Farmsteads are not being mapped consistently.



1 0 . Failure to define pipelines and storage tanks by labeling -
Cartographic must research identity and in some cases we do not
have necessary material to determine; consequently, the symbols
are dropped from the map.

11. Other symbols

a. Bridge symbols should be omitted.

b. Do not label water areas “water” or ‘VI if a dam symbol
is used.

c. All symbols should be oriented in the position as defined
in the “Guide”.

We are receiving field sheets for scale reviea and encounter the
following problems: (1) carto problems previously pointed out arc not
being corrected on other surveys in any given state; that is, we have
noted little improvement over the years. The same problems recur year
a f t e r  y e a r ,  (2) oftentimes, the samples submitted are not representative
of the survey area. It does little good for Cartographic to comment  on
suitability for publication scale if the examples are not  representat ive,
(3) the intended publication scale should be mentioned in the covering
memorandum requesting the scale review. (4) this may require a” amend-
ment to Soils Memo-47. The state should send in a legend of non-standard
symbols they have mapped to date and non-standard symbols they intend to
map later on the field sheets. At this early stage we may be able to
correct the symbolization problem before the entire job is completed.

The quality of base maps for general soil maps seems to be improving
but we are still getting some poor maps in areas where county highway
maps are not available. If county highway or other suitable maps are not
ava i l ab l e , we recommend that the states use a two time enlargement made
from the 1:250,000  series topographic maps that are available in the
Cartographic Units.

W E? have been receiving many block diagrams from the text edit section
for  draft ing. These diagrams are in the rough form from the field. The
state should submit rough drafts of block diagrams to the Cartographic Unit
in their servicing area so that the block diagrams are submitted to the
editorial staff in Hyattsville in their completed form.



Accelerated Publication of Soil Surveys

A. A. Klingebiel*

iscal year 1972) we sent 80 survcya  to the Government Printing
for printing. These  s”rveys covered about 41 million acres.

Last year (f
Office  (GPO)
For the first time in the history of the Service we published more acres
than we mapped. This achievement was accomplished only after several years
of careful planning, coordination of effort by many people (field, RTSC,
cartographic, Information, and soil scientists) and adequate financial
support. The preparation and use of a guide for preparing manuscripts, an
annotated checklist for reviewers of manuscr ipts ,  special  emphasis  on
technical reviews of manuscripts in the RTSC and Hyattsville, contract
editing, map compilation in the field, and numerous cartographic improve-
ments have all contributed to the success of the publication program.

Ninety surveys are scheduled to go to the Government Printing Office in
fiscal year 1973. These are presently well in hand and we expect to send
90 this year. These 90 surveys will cover an estimated 46 million acres.
This is substantially more acres than we expect to map during this same
period. For the second year in a raw, me have reduced drastically the
backlog of unpublished soil surveys. We have plans for submitting about
this same number of surveys each year until the backlog of unpublished
surveys has been depleted. We now have manuscripts for about 30 surveys
that are scheduled to go to GPO in 1975 and new schedules are being
developed for 1976.

A summary of last year’s annual &ace plan of operations indicates that
nationally about 65 surveys will be completed annually for the next
several years. At this rate, and assuming we can publish 85 to 90
surveys annually, the backlog of unpublished surveys should be zero
within four years fron.  now.

A pilot study conducted by Dr. Bartelli  and his staff in the South RTSC
in the use of computers in manuscript preparation shows great promise
in speeding up the preparation of soil survey manuscripts. There are
still some problems to work out but there is little doubt that this
method will reduce time and cost of manuscript preparation. It i s
planned that with added experience in the Southern region, we will be
able to recommend this procedure for use in the other regions.

Another procedure that should expand the use of soil survey data and
speed up the preparation of soil survey manuscripts, technical guides,
and special reports is the use of form SCS-Soils-5. This form and the
policy for its use is described in Soils Memorandum-73 (Rev. l),
July 27, 1972.

The input of data from Soils-5 form will make it possible for authors
of soil survey manuscripts to obtain interpretive data in tabular form
for use in their soil survey. In addition, these data can be recalled
for numerous other purposes. In addition, when the advanced mapping
system is obtained in the cartographic Division so that data on soil
maps and interpretations are combined and computerized, there is no
limit as to the kinds of summaries and reports that can be generated
for many different uses.

The demand for published soil surveys has increased greatly in recent
years. Time will prove that this is one of the mast valuable  documents
produced by the Service. Soi l  sc ientists  need to  support  ful ly  this
effort and to help others better understand and use soil surveys.

*Director, Soil Survey Interpretations, Soil Conservation Service,
h’ashington, D.C.
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REVISION OF THE SOIL SLRVhY  KANUAL

Prepared and Presented by M. G. Cline*

Summary Prepared by F. J. Carlisle, Jr.**

Dr. Cline reviewed the procedure that was followed in preparing the
drafts of the re\%sed Manual and outlined the current status of the
WI-~.  He then n&e some comments on what should be done now. A
summary of Dr. Cllne's  remerks  follows:

Procedures Follov~

The initial plan was for Dr. Cline to revise the Manual during
sabbatical leave b&wing in September 1970. Work preliminary to
such a revision indicated that the Manual needed to be completely
rewritten, not just revised, and that the Job could not be completed
in one year, as had been supposed earlier. Thz soil survey staff in
Wzshington  also decided that the revised Manual should not be simply
a how-to-do-it document; rather, it should give the background for
the standards and conventions that are presented.

A proposed outline for the revised Manual was prepared in consultc.tion
with  the Washington staff. Approximately 150 copies Of the outline
iere sent out for review  throughout the country. Minor revisions of
the outline folloued  this review. Dr. Cline also participated In uork-
shops in Lincoln and in Knoxville to flesh out the outline and to get
an input from the state soil survey staffs. At the same time, he "as
in correspondence with committees of the 1971 National Soil Survey
Conference that dealt with 6ubJects  pertinent to the revision of the
Manual.

First drafts of several of the earlier chapters were urltten  prior to
the 1971 National Soil Survey Conference. Work on chapters 4 and 5
was delayed until after the cooference  so the results of proposals of
1971 committees could be incorporated into the first drafts. Most of
the ma),'  changes in standards for describing soils that are presented
in the revised draft of the Manual come from proposals of committees of
the 1971 conference.

As the first draft of each chapter was completed, it YBS sent to about
50 people for review.  The reviewers included members of the staff in
Washington, the Regional Technical Service Centers, the Soil Survey
Laboratories, representatives of the SCS state soil scientists and the
Erperiment  Station staffs, and about 10 people In foreign countries.
All cormrents  from reviewers were transferred to a single copy of the
first draft and the 6o"rce  of the comments was Identified. Using this
procedure, all comments could be considered when the second draft was
prepared.  Most Of the Changes that appear in the secOnd  drafts
represent the prevaIlinS Opinion or Judgment of retievers who Cormnented
Controversial issues were resolved by Dr. Cllne.

In the summer of 1971 when Dr. Cline left Hyattsville,  the following
had been accomplished The first drafts of chapters 1 through 7 plus
two others had been written and sent out for review.  Three other chapters
were in preparation by others but not quite  completed. In addition, the
second drafts of chapters 1, 2, and 3 had been written.

XCornell  University, Ithaca, New York

**Assistant Director, Soil Classification and Correlation Division, Soil
conservation  Service, Byattsville,  Maryland



Status of Work Now

The fl,llouing table shows  the present  status of work on the revision
I Soil  Survey Menual:

Second drafts of the chapters indicated in the above table "ere sent to
about 20 reviewers. Of the seven  appendices, five are in first draft and
one 16 in second  draft. The remaining appendix cannot be prepared until
the final versions of chapters 2 through 5 are approved.

The size of the revised Manual is estimated at approximntely  140 pages
longer than the current Manuel, which includes 503 pages (6- by 9-inch
pages). If published in the larger format  of the standard soil surveys,
it would include about 325 printed pages. The length could he reduced
a little bit through elimination of some repetition.

What Should Be Done Now

Someone located at the national office must  have the responsibility for
completing the work. It is not practical for one who is away from the
center of national activity to coordinate the work that remains to be
done.

On the whole, the response  so far from individuals and offices to whom
the draft chapters have been sent for review has been very disappointing.
About 20 responses were received when the first chapter was Gent out for
review. Thereafter, the response has dwindled. No response has been
received from several reviewers and offices that should be deeply con-
cerned; some of the responses indicate only a cursory review. On the
other hand, 8ome reviewers have returned good comments that have been
most  useful.



The revised Manual will provide the technical standards for conducting
6011 surveys for the next 20 years or more. It is worthy Of attention.
Substantive reviews of drafts of chapters for the retieed  Manual are
needed now. They must come now or In the very near future or they
cannot be incorporated In the revised Manual assuminS  that the manwctipt
ia to be completed durinS  the coming  fiscal year.



SOIL SURVEY OPERATIONS REPORT

R .  I .  Diderikse”*

This report is a sumnary of the notes obtained from recorders assigned to
the four discussion groups conference assig”m2”t  on operations. Seven
major items were discussed by each group, (1) kinds of soil surveys,
(2) soil survey production, (3) design of ~oil 8urvey8, (4)  organization
of soil survey information, (5) photographic bases for soil surveys,
(6) NCSS map manuscript compilation, and (7) contracting map nvlnuscript
compiletio”.

The following report 18 organized by major subject matter categories. For
each category, a brief background staterrent is given and questions
considered are l isted fol lowed by a sumnary  of the corrments  end reconran-
detions  of the discussion groups.

I . Kinds of Soil Surveys
Ihe proposal has been mede  on occasion to eliminate the terms “detailed
soil survey” and “reconnaissance soil survey” and use only the term,
“soil  survey”. This would mea” reporting only one kind of roil survey
in the progress reporting system. The intensity of the survey would be
determined by scale and design of mapping units.

A. What are the advantages of using only one term, “soil survey”, and
what are the disadvantages?

The recorders for the discussion groups listed the following
cormlents.

One soi1 survey would make tim? and progress reporting esaier since
only one activity code and progress reporting item for soil survey
mepping  would be used. It would promOte  legend design in eccordence
with the use planned for the soil survey rather than legend design
based on kind of soil survey. Also, it would eliminate the stigme
that reconnaissance soil surveys ere inaccurate or inadequate.

The  disadvantages of using only one term, “fail survey” are that
there may be a tendency to overdesign the soil survey legend and
show excessive detail in areas that ten be surveyed et a low inten-
sity or more than one intensity. This has been a problem in the
pat. Reporting all soil surveys 88 one could create doubt about
the quality of all soil surveys because of the wide range in the
size and kind of mapping unite and the subsequene  differences in
statements that could be made for one kind of soil survey. To over-
co,x this doubt and prevent misuse  of low intensity surveys, there
would be  8 need to provide a clear etetement of “se possibi l i t ies  for
each soil survey area. One soil survey would be difficult to menage.
There would be a wide range in time and coot per acre for soil surveya.
Managers would have a greater tendency to incorrectly relate goals,
accomplishments, and coet for one twrvey  erea that is designed to show
detailed soil differences with one that is desig”ed  to show less. The
acres e.oil  surveyed may receive too much emphasfs in reletlonship  t”
all other activities that “ust be done to complete the soil survey.

*USDA,  Soil Conservation Service, Washington, D. C.



B. What recomnendstions  do you have regarding this pr,oposall

Discussion group C reconmended  that w should keep detailed and
reco”neissance  soil surveys as they are presently defined in the
SCS field book for timekeapinp  and progress systems codes. They
also suggested that more emphasis be placed on defining areas
where reco”“aias~wc  soil artrveys  will provide the soil infor-
mation needed and thet the quality and usefulnass  of reconnaissance
soil surveys need to be promoted.

Discussion group D recomoended  that we should retain the present
kind of soil surveys es defined but consider using the size of the
smallest delineation as pert of the name. For example, &acre
detail,  lo-acre detail .  and lOOO-acre  deteil  for ~011 eurvey.
Discussion group B generally agreed with the task force progress
report “Guidelines for Reconnaissence  Soil Surveys” dated
January 22. 1973, but indicated that mep scale could not he used to
define the five kinds of soil surveys es some overlap of scale is
necessary between kinds. Although this group favored the five kinds
of soil surveys, they pointed out that the terma  “detailed” end
“reco”“aissence” soil svrveys have a definite rmening  u) msny people.

Discussion group A reconmended  that the reconnaissance tesk force
report be adopted. They suggested that B system  should  he developed
to report all of the various five kinds of soil surveys. If this
ce”“ot be done, they indicated a preference for reporting only one
kind of survey. Croup A also suggested that soil surveys should only
be coded to the soil survey area.

Each group had slightly different reconendations  and suggestions,
but there v.es agreement on several important items. The recomnrn-
detions  suggest that all four discussion groups favored severe1 kinds
of soil surveys rather than one soil survey. In addition, all groups
favored a progress reporting code for each kind of soil (survey.  Some
discussion groups distinctly questioned the use of the term
“reconnaiesance’~. No group objected to the term6 “detailed” or
“exploratory” BOIL surveys. Tnere were objections to identifying
kinds of soil surveya  by Let, 2nd, 3rd, 4th, end 5th order because of
the irz.pLlcatlon  that order% or claeaes  may infer a nw~ure of quality
to many users. One discussion group indicated that the task force
1st end 2nd order soil surveys might he detailed, high  end low inten-
slty, 3rd end 4th order might be reconnaissance. high and low inten-
sity, end the 5th order, exploratory soil surveys.

II. Soil Survey Production
Soil survey  acreage  oroduction  has decreased each veer  for the east
severe1  yebrs. Ti;erk are many re.so”s~  for this decreesa.  The i.dmini-
strator of the SCS has charged u8 to make  every effort to return to the
50,000,OOO  ecres annual production of several years ago. There are two
conaideretions  in discussing this problem, Think in terms of msking
soil surveys evaileble  as BOO”  as possible to the decision makers  and
not in terms of nerely increasing production for the records’ sake. The
second is that although the obvious solution is to hire lllore soil
scientists, there is nothing to indicate that  there  will be any relief
in budget Limitations or personnel ceilings, One  of the problems then
is to find ways  to release the soil scientists from other duties so that
a maximum rumtint  of time may be spent on soil napping.



A. Is it practical to trein SCS people other than soil scientists to
be knowledgeable of soils so that they ten ,“ewer rwst of the
requests for on-site technical assistance end if so, how could
such training be accomplished?

I.11 discussion groups agreed that it is possible to train others
to e”ewer  requeets for  on-site  technical  aseietance. However, they
felt that other specialists should not provide on-site soil assis-
tence and soil interpretations if (1) e detailed examination is
needed of  a soil profile, (2) litigation may result from the inves-
tigations, and (3) unusual soils or aoil that ere not clearly
defined need to be evaluated end interpreted.

Even though it we8 agreed that others could be trained to enswer
requests for on-site technical assistence,  each group exprareed  e
concern and had serious reservations ebout training others to per-
form professional soil scientist work. Several discussion groups
stated that soil scientists should not be confined entirely to soil
survey activities. Soil scientists must comnunicate  end work with
Others, 0”e group pointed out that it did not seem realistic to
have good quality soil surveys and poor quality interpretations
resulting. from incorrect on-site evaluations of a 6011.

B. How could such training be accomplished?

Three discussion groups conmented on this question. ILro  groups
suggested that e comprehensive training  course in soil science
shoul~d  be provided et the SCS training centers. This training
must include experience in soil survey field activities. Additional
foral training in soils miBht  be made e job requirerrent  for planners.
All three Broups suggested that more on-the-job treininfi  be provided
to others,

C. lihat other functions are currently performed by soil scientists
that could be done by others end thus, release the soil scientists
for  f ield nipping?

Three discusslo” groups suggested thet ,mre biolo&!icel  eids be wed
for jobs such es: (1) mappine  erees that have easily  recognizable
soil patterns end few kinds of soils,  (2) inking  and mep compilation,
and (3) soil mapping. Close supervis ion by e soil scientist is
required to make this approach successful. One croup  suggested that
others do nwre of the ,:eneral  public relations work  and handle those
informational meetings where only e general knowledge of soils is
needed but use soil scientists when their expertise in soils is
needed.

I I I . Design of Soil Surveys
A soil survey includes the mepping,  classification, end correletion
of  the soi ls . The mappinS  units ere described and charecterized by
both field end laboratory procedures and interpretations ere made
for the anticipated uses of the soil survey.

Three kinds of soil surveys are recognized, depending upon the use
that is expected to be made  of the soil survey information. These

are detailed, reconnaissance, end exploratory soil surveys. The
wappiy units mainly ere phases of series, soil essocietions  end
families, and phases of higher texe in the system of soil classifi-
cation,  respectively, Corresponding map scales in inches per mile
are approximetely  2 or larger, 0.5 to 2 inches, end less than 0.5
inches, respectively.



It has been suggested that, in the desiu” of soil BUTWY~  of wildland
are-w, nwre emphasis has been placed on-kinds of land ubers (forestry,
ran~,e. management.  etc.) then on staxes or levels of local lend use
pla”“i”%  The soil survey needs for planning extensive areas ca” be
met with smaller inputs than will be needed to meet the anticiwted
needs for more intensive areas. To  be t t e r  wide soil ~“rvey  d&n,
can and should a hierarchy of survey purposes in terms of planning
levels be developed? It is recognized that at some future date, a
nwre  detailed soil survey may be required on all or parts of t h e
extensive areas.

A.

B.

C.

Do we need a standardized set of soil survey design criteria for
maps for defined purposes such as regions, states, counties, or
parishes, end farms?

All discussion groups agreed that a standardized set of soil survey
design criteria for defined purposes 18 not needed. Soil surveys
must vary to fit the need of local usersend  it does not seem  f e a s i b l e
to try and standardize the design for meps  c,t this time. SWLK(I1
groups suggested that it would be helpful if examples of maps designed
for various purposes and examples of general guides used in the design
of manuscriptfi.  s ize  of  areas, end difficult scales of maps were made
available to the states.

Should the size of the soil survey area be the major design criteria?

Does planning for the same  purpose in a densely populated area present
the same  problems as in a sparsely populated area? Are the three
kinds of soil surveys that are made  inadequate to meet our design
needs?

liw discussion groups that interpreted the first question to relate
to the design of the legend, answered ““,,“. One  group ateted that
both densely populated and sparsely populated .re.~ have the same
kinds of resource  problems but the magnitude of the problems differ&

All discussion groups stated that present soil surveys are adequate
for the designed and planned needs. l’be two groups who favored
retaining the present three kinds of soil surveys stated that the
different map scales permitted for each kind has provided adequate
flexability in design. The other groups thought that the five orders
or kinds more clearly defined the design of present soil eurveys.

Should “operational planning”, “general planning”, and similar term8
be defined for all uses or defined specifically for the document in
which they are used?

FJO discussion groups suggested that in using these terms, the
intended or specific use of the soil nust be defined. All groups
agreed that what may be suitable for operational planning for one
use may not be suitable for operational planning for another ,,se.
0”e group suggested that the reliability of the soil survey for
planning a specific size of area might be . more useful guide for
determining the kind of level of planning.



IV. organization of Soil survey 1nformeti0n
There is continuinp.  oreeeure for additions1 soil eurvey information.
Bscause  financial ;nh personnel resources are 1imited;decisione  nuet
be made before priorities ere aasiSned  to soil survey ectlvities.  After
the prioritiee ere ensigned, the soil eurvey  is dealgoad  to meet the
enticipated  needs for eoil survey Information et the local. etete, and
federal levela.

The scale of the field Bheets  for mapping  soils should be commrnsurete
with the sire of the delineationa neceeeery to meet the objectives of
the Boil survey. When e soil survey ie completed. maps with e smaller
scale then the original field sheets can be compiled. For example.
generalized wps can  be prepared for ell three kinds of soil eurveye.
These maps contein  more broadly defined delineated ereee then those on
the field sheets end usually have e reduced scale. In eoum maps the
delineated unite ere based on co&inetions of mepping  unite; in others.
degrees of euitebility or limitation for single or nultiple purposes
ere the beeee for the unite.

A. Should we standardize design criteria for compilinS  maps to be
compatible with the design of the aoil survey?

Three discussion groups stated that standardized deeign criteria
for compiling maps ere not needed. One  group  said we should. Thts
group  indicated that we have  already eet come general deeign
criteria or et leeat guidelines for compiling meps  in our etete-
rants in work plane, ermndments,  end final correlatione.

B. It ie likely that the “hiSher”  levels of plennin~  will continually
increase in importance because  good  planning ueually  eterte at
the top (the broadest) end works douo. In many instances. our all-
consuming interest in the details has caused ue, in effect, to
deemphasize  equally important overviews.

can the “Qere of soil survey information clearly relate one level
of information to the others--either up or down?

All discussion groups agreed  that come skilled ue,re ten relate
one level of soil information to another but many ueere  cannot
without some sesietence.

C. Should we have more then one level of Seneralized  meps  in our
published soil eurveye?  What specific purposes would be served?
What scale would you recownd?

All discussion groups agreed  that more than one level of Senerelired
maps ie usuaelly  not needed in the published eoil survey; however,
they indicated that this depends on local needs end requeste for
maps. Three discussion groups reconrmnded  that the kind end scale
of mep be determined locally since user8 comnonly  have different
reaeone  for orgenieing  end displaying coil eurvey information.
One group suggested that  if wre then one Senerelired map in needed,
the ecele of maps requested should be shown in the soil survey work
plan.



V. Photwrephic  Base. for &ORkWdVe  Soil Surveys
There .re three kind. of photographic base. now available for use in
progressive surveys. These .T. (a) photobase  sheet. from high-altitude
photogr.phy,  (b) high-altitude photography requiring mosaicking, and
(c) ASCS  photography. The high-altitude photography ia obtained when
vegetation is at . minilmlm.

A. In. few orthophoto quad maps have been completed by the U.S.
Geologic.1 Survey and .r. available. what  have you found to be
the advantages of each of the three photographic bases? !+!h.t
dissdventages?  What teconmendations  do you h.v. for the u.e of
each? That  18, do the advantages of on. outweigh the disadvantage.
in cert.in situations .“d under certain conditio”.?

Three discussion groups replied to these questions. Not all nambers
of the discussion groups had experience in using .I1 three kinds of
photographic bases. ltro discussion groups listed several advsntsges
of photobase  sheet. from high-altitude photography. These .r.
(1) we c.” stipulate the time of flight which would display greatest
soil detail, (2) less nvltching  of soil boundaries, (3) lend u.e is
current, (4) field sheets compile into . @xx. finished product for
special report., (5) acquaints users with photobase to be used in
published survey. (6) one is able to see larger  part. of the land-
scap., and (7) photo+... is . second generstion  print. The dissd-
vantsges listed were (1) there is still . delay in obtaining the
photo for soil .urvey, (2) large sheet. .re hard to h.ndle in
field, (3) difficult to stareoscope,  (4) origin.1 cost is high
compared to ASCS prints. (5) less contact between members of survey
p.rty, (6) the base sheet is subject to more v..r and tear because
of th. langth  of tirrm  .)mt to .oil ‘“rv.y oDI l b..t, (7) ch.“glng
th. .c.le is costly after base map. sr. prepared. and (8) .orrm hrre
evident  in high flight..

The advantage. of orthophotogrephy  .re the same ss high altitude
except it is used for .r..s where ground relief is great. The
primdry dis.dv.nt.ge.  are high co.t and loss of stereoscopic imag.ry.
One group listed the advantages of photobase from ASCS photos. The
primary advantage is that they are readily available and prints sre
inexpensive. The dissdvantages .re (1) more sheets involved,
(2) mire matching, (3) distortion of photos, and (4) they .re some-
times flown st the wrong time of year for the best expression of
soil differences.

V I . NCSS M.p M.nuscript Compilation
There .r. recurring problems that affect the quality of compilerion
done in the field. These .re primarily (1) matching from sheet to
sheet, (2) registration of photographic images during transfer, and
(3) illegible sy&oli..tion.

A. What recomnandations  do you have for reducing the magnitude of
these problem.?

lM discussion groups recomnended  that m0.t of these problem. could
be overcane  by (1) better quality control by the states,  (2) better
final checking, (3) continuous supervision and (4) more training.
zhe other discussion grcap. msd. no co-“ts.



VII. contrectinp.  r% MenuscriDt  Compilstion
A proposal haa been msde  that map manuscript compilation should be
contracted in the non-federal eector. Adventages of this ere that
SCS manpower input would be reduced in the compilation, thus
re1assing soil acientiets for soil survey activities. ‘Ibe disad-
ventage  is that e technical edit will still be necessary by e
soil scientist familiar with the survey. It may also require
increased staff in the csrtographfc editing operation.

A. Whet is your reaction to contracting nap compilation? why?

Two discussion groups reconmended  more contract map compilation
to release soil sciantiste  for regular  soil  survey activities.  Cne
group did not reply to thie queetion. One stete preferred to retain
8om.z of the compilation work for training end upgrading the
cartographic skills of their soil scientiste. One  discussion group
posed the question, “Should vap compilation be considered e normal
pert of soil survey activities to be done by the states?” One group
indicated that contract map compilation sometimes creates technical
problems thet are difficult to find when soil mapping units are
co&ined end soil boundaries ere not adjusting  to accurately display
this combination.

Co”x”ent6  and !hRRestiOnB  on Report

W. M. Johnson - I em not sure of the recormmendations  in the report on kinda
of 8011 surveys. In order to properly manage eoil survey operations, we
nust  have different kinds. We cennot compare cost8, retes, end eccomplish-
ments of soil surveys in Ale&e with those in other parte of the country.

R. I. DiderikE  - The replies by the discussion groupe  indicated that two
groups favored the presently defined three kinds of soil surveys; the
other hro favored using the five kinds defined in the task force report.
‘Ihie meens that all favored more than one kind of aoil  survey. The discus-
sions in the operations report will be redrafted to reflect this.

A. A. Klingebiel - Ihe intent of the question we8 not to limit our discus-
sions to detailed, reconneiesence, o r  exploratory soil surveye. Whet wee
discussed on n-s for the proposed orders in the task force report?

R. I. Dideriksen - All of the discussion group8  did discusa the tesk force
report, but there were limited recorded comnents  on naming  the orderr. How-
ever, one group did indicate that the orders should be uanrrd end suggested
detailed end reconnaissance of high end low intensities end exploratory
surveys. Another discussion group recomnended  separate activity codes for
the five orders.

.I. D. Rourke  - Group A suggested that e system be developed to keep all
orders aaparated  but we did not ettempt  to place onmes  on the orders.

E. Whiteside - Group D suggested that we put the size of the acreage
In the oeue  such %-acre  &tell. lo-acre &tell. etc..

R. I. Dideriksen - I will incorporate this suggestion in the operetions  report.

C. S. Holzhey  - Is the problem mainly one of bookkeeping?

A. A. Klingebiel - There would be all kinds of problems that would develop
if we had only one soil survey. For example, if e soil survey of Alaska
wee completed ,(on broad reconnaissance) it would be difficult to turn
around and request rmney for enother  soil survey.



D. HcCormack  - We need to discuss the objectives of the soil survey.
This would guide us on the kinds of surveys needed.

E. Whiteside - We need to further study the report of the Reconnaissance
Task Force,

W. M. Johnson - ‘Ihie  will be done. The report woe e draft. I would like
to emphasize again that ma”aSeur?“t  makes it imperative to distinguish
between soil surveys where production varies from l,ODO,OOO  acres per
man-year to 20,000 acres per man-year. Aa Klingebiel pointed out,
once you report the soil survey is complete, it is very difficult to
Set money to make e more detailed soil survey.

I., Bartelli  - I move that we accept the report of the Reconnaiesance  Task
Force and include it in the operations report.

The nave was recorded and passed by the conference members.

R. Huff - Can we accept task force report before accepting operations
cocmlittee  report?

M. c1ine - Acceptance will mee”  endorsement by many.

W. M. Johnson - It should not. We are accepting e draft to be included in
the proceedinS%

R. I. Dideriksen - I move that  the operations report, with additiona,
includinS the task force report be accepted.

The move was seconded and passed by the conference me&era. (See Attachment 1,
ProSresa Report, Task Force for Guidelines for Reconneissence  Soil Surveys.)

Recorders: Robert Johnson, Keith Schnnrde,  Darrell Gallup,
Robert Wells

Reporter : Ray Dideriksen



SOIL SURVEY INTERPRETATIONS

Keith K. Young*

I. Engineering Applications

A. The new natiorlal  form (SCS-Soils-S) for recording and placing in
the computer soil survey interpretations has been available for
use in the field for five months. Definitions and instructions
for completing the form are printed on one side of the form.

question. What kinds of problems have you encountered in using
the form? What specific suggestions do you have for improving
the definitions, criteria, procedures, or the form itself?

Response. There is lack of space to get all phases completely
characterized. There may be trouble with a small percentage of
soils--may have to compromise on a few soils. Problems seem to
be within the recreational uses and daily cover for landfill
when soil has many surface textural phases--also soils that
cross several PE lines. Practice will be needed to fit all
phases to interpretation records. The RTSC’s  are learning how
to do this. We have been able to handle all situations so far.

A supplement to the instructions is forthcoming, summarizing
results of Soils-5 meetings in three regions.

Time must be scheduled for review of interpretation records.
Computers are programned to help on the review of engineering
properties. All disciplines in the state  and RTSC must be
involved in the development and review of interpretations.

Review procedure (Soils Memorandum-11) requires that 36 copies
of the review draft be sent to the RTSC. The cost of reproducing
these large forms is high, and less than 36 are needed by the
RTSC. The RTSC should be free to determine the "umber they
should require from the states.

8. Some soil limitations are more  difficult to overcome than
others. Some soils have severe limitations that are so
difficult or costly to remove or to modify that users must
either decide to live with the problem or select another site.

How can YT best show users the differences in soilQuestion.
limitations where vast areas are rated as having severe
limitations but important differences in difficulty and cost
of modifying or overcoming the limitation exist?

Response. The kinds of restrictions that cause a soil to be
rated severe must be indicated. We also need to indicate how
users can overcome the severe limitation. (Specific design
criteria should be avoided). Some way of shoving potential
development or development difficulty should be tried. Costs
of development or cost index are difficult to establish except
on a very local basis. Outside expertise should be used to
establish these costs.

*USM, Soil Conservation Service, Washington, D.C.



C . Soil ratings for non-farm uses are made in terms of slight,
moderate, and severe soil limitations. In some instances,
people must use soils that are rated as having a moderate or
SeVerYe limitation. To bc most helpful to these people, we
need to be able to tell them uhy the soil has a moderate or
severe limitation and in general what can be done, if anything.
to reduce or remove the limitation. It is not the intent that
we present design criteria but we should know what practices
have been successful and about what they cost. One example
would be that a cement slab for a house on soil "X" requires
reinforcing steel costing about "Y" amount of dollars. It
is the intent that this information be in technical guides
and not in published soil surveys.

Question. What is your reaction to the Service developing
this kind of information for use in technical guides so that
more specific information can be given to map users? How do
you suggest we go about gathering these kinds of data and
how should they be presented?

Response. Yes, cost data for overcoming limitations should
be assembled for use in technical guides. Encourage local
experts to help develop cost or relative index information
for overcoming limitations. Other agencies, ARS, FHA,
experiment stations, should help develop this information.

D. Numerous soil interpretations we make are influenced by the
kind of soil material that occurs below the normal depth we
investigate the soil to classify it. Gne conmlon example is
interpretations for sanitary landfills. It is important
that we alert users about the depth we normally study and
evaluate soils but we should provide information on the soil
materials to depths of 5 or 6 feet or more even if it is not
needed for classifying the soil.

wtion. How can we improve our interpretations for soil
uses that are influenced by soil materials below about 5 feet
from the surface?

Response. We CRXI improve interpretations for soil uses that
are influenced by soil material below 5 feet by working closer
with geologists in developing interpretations of soils. Soil
scientists should be encouraged to use all lines of evidence
to determine the material below 5 feet including occasional
deep observations.

E. The new Guide for Interpreting Engineering Uses of Soils has
been in the field for about a year. One of the new interpre-
tations included in this guide for the first time was criteria
for estimating potential frost action. As these criteria are
not c0mp1ete1y satisfactory, new criteria have been developed.
These criteria will be distributed to participants of the
National Conference before January 1973.

Are the new criteria satisfactory?Question. If not, what
changes need to be made?



Response. The new criteria for frost action is “at entirely
satisfactory everywhere for several reasons:

1. The amount of soil moisture in a soil profile of
Xeric soils available during the winter months for
freezing in many instances is as great, or greater,
than Udic soils.

2. Variable diurnal fluctuations of temperature are
common to many intermountain areas and adjacent
coastal  s ta tes .

3. Certain temperature regimes with narrow fluctuations
between maximum and minimum temperatures may not
freeze. An example is in Mesic temperature regimes
on the West Coast.

Several suggestions for improvement of the criteria have been
submitted for consideration. One  suggestion, based on soil
texture,families,  includes soils of Xeric moisture regime
with Udic soils; and refinement of temperature classes.

We will work with some  experts in the field to improve the
guide. We will send another draft nut for review.

I I . Soil Interpretations at the Higher Categories of Soil Taxonomy.

In accepting the report of the national committee on soil interpre-
tations at the higher categories of soil taxonomy, the 1971 National
Committee directed the committee to reorient its activities. For
this reason, the following discussion is directed to the making of
interpretations for general soil maps, regardless of the categoric
level at which the mapping units might be defined.

A. The new soil classification system provides for interpretations
at  each of  the categorical  levels . Although the interpretation
potential  is  best  at  the series  level ,  i t  is  st i l l  good at  the
higher categories . There is need to explore and take advantage
of the opportunities the new system can provide us.

quest ion. What examples do we have or what should we do to
explore the potentials of the new classification system as it
relates tn soi l  survey interpretations?

RC5pO”se. Several examples of how interpretations have been
made at various levels of the classification system are as
fol lows:

Soils of the Great Plains -- phases of associations of great
groups

Nevada -- phases of family
Mississippi Delta -- phases of great groups

Explore potential of new classification system as it relates to
soil survey interpretations by testing interpretations by like
famil ies . Use interpretation data system to help make these
eval”atio”s.



B. Interpretations presently being made for general soil maps are
for the taxonomic units comprising a give” mapping unit. 0” some
landscapes, the patter” of occurrence of soils with severe limita-
tions could have a significant effect on a contemplated development
on that landscape. 0” other landscapes with a patter” of soils
with slight limitations and soils with moderate limitations,
development on the soils with slight limitations could have a”
unfavorable effect o” the soils with moderate limitations; e.g..
the lateral movement of sewage effluent from the soil with slight
limitations for on-site disposal into the one  with moderate
limitations because of wetness could change what was a moderate
limitation to a severe limitation.

Question. Should we consider incorporating into the descriptions
of the mpping  units for small-scale maps a” explanation of the
geographic relationships and a” overall evaluation of that
mapping unit in addition to the interpretations of the taxonomic
components?

Kesponse. We “wd to stress geographic relationship and
potentials of each component in the association. Use block
diagrams to show this relationship.

Discussion from floor. Bartel l i - -Need to  give overal l  rat ing
for mapping unit.

C. question.  What suggestions do you have for presenting both
the overall rating for a mapping unit  and interpretations for
each component (taxonomic unit) of the mapping unit?

Response. Most users will want a summary racing for a mapping
unit . <any  acceptable methods have been devised to show these,
e.g., pir charts ,  percentage sl ight,  moderate or severe,  etc .
Block diagrams are useful to show relationships of one soil to
another on the landscape.

Discussion from floor.I- Johnson--The use of percentages in the
“pie” charts could be misleading to the user if he does not
understand the principal used to prepare the rating.

D. The demand is increasing from within-state regional planning
groups for a small-scale map of about 1 inch equals one mile
for use in regional planning. These maps are larger and have
mare detail on them than the foldout general soil maps, mostly
3 miles = 1 inch, used in published soil surveys. The  map
scale and the cartographic detail at 1 mile = 1 inch more near ly
meets the needs of regional planners.

Question_. Should we consider publishing a 1” = 1 mile scale
general soil map as part of the published soil survey in areas
of rapid development and growth? If so, what kind of legend
should WC have and how should the interpretations be related
to the printed text?

Response. Many survey areas need a map of I,/2 to 1 inch/mile
in areas of rapid development. These can be published in a
survey or a few copies can be made for users. Interpretive
maps can be prepared by computer (MUDS, SPIT).



E. Planners and others who use several kinds of maps find that having
their source maps on the same scale is a great convenience. Also,
many planners develop their own maps at unique scales, and to have
source maps at these scales is a convenience too.

Questio”~. To what extent, if any, should soil map scales be
adjusted to match scales of other important existing maps that
planners “se or t” scales of maps that planners themselves
develop and then use?

Response. We should select the scales that we feel are significant
to show the detail necessary for the survey and publish on standard
scales. Slight adjustments in scale to accommodate users would be
okay, but enlargement much above the scale at which the map was made
is hazardous. Consideration needs to be given t” a policy on
enlirging  maps much beyond the scale at which they were mapped,

F. The general soil map and the accompanying text are included in
published soil surveys to introduce the reader to the soils of
the area by giving a broad overview of the general location and
extent of the major kinds of soil including their limitations
and potentials for use.

Question. Does this section in the published soil survey serve
the intended use? Are there better ways of introducing the
reader t” the soils of a” area? What kinds of interpretations
should be included with the general soil map?

Response. For a general overview, yes. the general soil map
serves that purpose. However, more detail is needed for some
planning purposes. In these instances, larger scale maps  should
be included in the manuscript, put in a folder in the publication.
Interpretations could also be included of the general soil map.

No ideas were presented by the committee on better ways to
introduce readers to the sails of a” area.

Interpretations must be general and broad -- more detailed
interpretations are given elsewhere.

G. Some soil scientists suggest that we incorporate more  information
on geology ad geomorphalogy in that section of published soil
surveys that accompanies the general soil map. This would relate
more closely the geology of the area with the soil survey and
provide greater opportunities for making interpretations especially
useful of construction and sanitary engineers.

QUesti”“. What are your thoughts on this matter? Provide eo,,,e
specific examples on how this suggestion can be done or present
basic reasons for not carrying it out.

Response. Encourage,  for example, state  geological  survey,  SCS
geologists, or geomorphologists t” help prepare a section on
geology for use in the soil survey manuscript. The section must
be a” authoritative dissertation and tied to soils.



I I I . Handling Soil Survey Data (ADP).

A. The national committee on Handling Soil Survey Data in 1969 and
again in 1971 recognized the need for some kind of procedure, or
clearinghouse, to deal with this problem. Due to other h i g h
priority work and constraints on both funds and personnel
ceilings, no solution to this problem has been developed. While
the problem is relevant to all soil data subsystems, it is
especially important to the Pedon Data Subsystem and the Soil
Interpretation Subsystem. State universit ies ,  especial ly  in
their graduate programs, generate comprehensive sets of data
on many soils; and greater use of such data will be possible if
they can be put into a national data bank and stored according
to a standard format so that other investigators can retrieve
and use the data with ease.

Question.  What  kind of procedure (or clearinghouse) should be
establ ished 60 as:

1. To make easy and convenient the exchange or sharing
of data in the soil data bank?

2. To know what relevant computer programs have been
written, tested, and are available?

3. To update national codes and formats for data in
storage?

4. To decide vhat  data will be stored. including both
kind and quality of data?

Response. The Pedon Data Subsystem is now developed. Data should
be cleared through the RTSC’s. Someome  from SCS at the national
level should be authorized time and equipment to work with NCSS
committee in getting the program in operation. Montana, North
Dakota, and Minnesota have been using pedon data system with
succef,s. An inventory should be made in each region of the kinds
of programs being used and what has been accomplished.

Minimum amilunt~  and kinds of data need to be set. Explore the use
of mark sensing cards for pedon descriptions. Make sure the terms
in the manual and data subsystem are the same.

D i s cuss i on  from floor. Bartelli--Mark sensing cards are to be
used by SCS laboratories for use on a trial basis. Klingebiel--
I recommend that mark sensing cards and Decker’s thesis be
routed to all concerned. Johnson--h’e need to consider use of
a system used by USGS, a small card punch device that can be
used in the field.

B. By inputting is meant the transfer of data from an external source
to an ADP data bank, and for most soil survey data two  steps are
WCSSSSry. The first is the preparation of data, including coding
if  necessary or  the f i l l ing out of  forms l ike Soi ls-5;  the second
is card punching or whatever method is used to transfer the data to
the ADP bank. Even with detailed instructions for these steps,
some training and practice will be necessary for any office to
do one or both of these tasks.



QUCStiO”. Should the actual inputting of the data, at least
within the SCS, be concentrated at certain offices, such as the
RTSC’s  and the Soil Survey Laboratories, or should state offices
be encouraged to acquire the capability too?

Response. Where the data is to be entered depends on the amount
of data to be entered. If a state has much data to input, they
should be trained to do the job if they can handle it. Most data
should be entered on a form by the office originating the data.
Keypunching generally should be done by ADP units.

C. ADP, like spades and augers, is intended to be used wherever and
whenever appropriate to help in making soil surveys and handling
data that are thereby accumulated.

Question. What can or should be done to encourage full participation
by NCSS members in the soil survey data bank?

Response. Information and educational programs to show what has
been done, what can be done, and how to get started.

D. “Garbage in, garbage out,” is a cOrmnO” saying among ADP people.
The question of quality control is both sensitive and important.

H o w  can a d e q u a t e  q u a l i t y  c o n t r o l  b e  i m p l e m e n t e d  a n dQuestion.
maintained so as to avoid cluttering the soil data bank with data
of low quality?

RCSPO”SC. Develop and maintain minimum standards. Control through
clearinghouse.

E. In the course of field work, one, or perhaps two or three,
laboratory determinations may be made. For example, laboratory
texture checks but no other determinations may be made on
se l e c ted  so i l s . If such fragmentary data are accepted far the
soil data bank, we will accumulate many ADP computer records
with very few data in them.

Question. What  should be the minimum data requirement to qualify
for acceptance into the soil data bank?

Response. At the time of final correlation, make a determination
as to whether the data at hand is adequate to qualify for acceptance
into permanent storage.

Another viewpoint is to develop a list for future review by
regional work planning conferences.

IV. Environmental Soil Science.

A. In recent years. much attention has been given to the recycling
of human and animal wastes using the soil as a medium for
depositing these materials. Numerous methais are being tried
for spreading these wastes on and in the soil. Experience shows
that some of the factors that influence the results of this
method of waste disposal are (1) the kind of soil, (2) the
climate, (3) the management program followed, and (4) the nature
and composition of the waste material . Soil scientists have a
major contribution to make in the development of adequate and
safe waste disposal systems as they relate to different kinds
o f  s o i l .



1.

2.

3.

4.

QUeStiO”.

a. How can soil scientists work more closely with those
doing research on waste management so that the results
can be applied to kinds of soil?

b . How can we encourage those responsible for waste
management research to carry out studies that will help
us make predictions about soil behavior for benchmark
SOilS?

Response.

a.

b.

We must become familiar with personnel in those disciplines
in ARS, universities, and others that are conducting
research on waste management. These disciplines might
include microbiologists , s o i l  phys i c i s t s ,  geo l og i s t s ,
soil chemists, and others. In this man,,er  we will be
able to make some input into research projects that
are to be conducted and where. We must get involved.

We must acquaint those persons conducting research with
our capabi l i t ies  pertaining to  predict ing soi l  behavior
and extending this information to other areas. Researchers
are not aware of our capabilities in many instances. We
should encourage research on benchmark soils.

guestion. How can soil scientists become better informed on
current research on waste disposal and management?

Response. The only way we can become acquainted and better
informed on current research on waste disposal and management
is through reading. The Washington office should make
available abstracts and reading lists that apply to specific
subject matter areas.

quest ion. What field trials, observations, or evaluations can
or should a field soil scientist do to improve his  knowledge
about soils and waste disposal as he performs his normal
functions in making and interpreting soil surveys?

RespOIl%?. The field soil scientist should not become involved
in conducting field trials on his own,  but should assist where
needed in identi fying soi ls  in  tr ial  areas. Observations and
evaluation of the results should be well documented in his
f ie ld notes. During the normal functions of field mapping,
notes and evaluations of problem areas should be recorded when
such areas are encountered. This information will be most
useful in making and interpreting soil surveys.

question. How can we improve our knowledge about the behavior
of those soil properties that are most  inf luential  in  af fect ing
Wa6te  management practices?

Response. We must analyze data recorded in current literature
about specific waste management practices in order to define
those soil properties that are most influential. Once these
soil properties are identified, the information and guides
should be  dissiminated  to the field.



B. Much attention has been given to the USC of chemical fertilizers
0" farms and its influence  on Water quality. Evidence is
available to show that in si,me places the use of excessive
amounts of fertilizer, poor soil selection, and the use of
poor soil management practices has resulted in an increase in
the amount of nutrients in water supplies.

question. Can or should we develop guidelines for ,,,aximum  safe
rates and schedules for use of fertilizers as related to kinds
of soil, crops to be grown, and management practices to be
followed? How can we encourage meaningful research on these problems?

Response. We should not shy away from the development of
guidelines of research programs. However, we are not in a
position to take an active leadership role -- only advisory.

C. Little effort has been expended on studying the interaction
of pesticides with defined ranges in soil properties. Adsorption
of herbicides seems to be controlled by moisture content, kind
and .amount  of clay, and organic matter content of the soil.
Adsorption is much higher on air-dry soil samples, also it
increases as organic matter content increases. Studies have
shown no consistent effects from other soil properties. This
may be due to the character of the studies; most have included
only a limited range of soil conditions. Very few have included
studies of soil taxonomic  units. It should be possible to make
recommendations for rates and frequencies of herbicide applica-
tions and take into account the differences in the effectiveness
and persistence of herbicides on various soils. This would
minimize the pollution hazard.

Question. What factors can be used to develop guidelines for
rates and timing of herbicide application for phases of soil
Series?

Response. Much research is being conducted on rates and timing
of herbicide application. The problem is to evaluate the results
of those independent projects and relate them to soil series and
phases. A study of the sail properties and qualities of these
soil series may result in the establishment of factors that can
be used to develop guidelines for rates and timing of herbicide
applications. The problem becomes more complex because decom-
position products are more toxic than original material. This
may require a general grouping of soils as to their capability
to accept herbicides and disperse the by-products.

D. The guides we are now using to determine soil limitations for
use as sanitary landfills "ere designed to evaluate the soil to
a depth of six feet. The main use for this guide is to help soil
scientists evaluate named kinds of soil for potential landfill
sites. The evaluations relate largely to workability of the soil,
soil permeability, soil depth to water tables, rock or impervious
materials, flooding and soil slope. Soil limitation ratings for
this use are designed to help people, through the use of a soil
map, locate soil areas that have soil properties favorable for
use as landfills. They, of course, would also show soil areas
that would be least favorable for a landfill. It has been assumed
that geologists, engineers, and others would make on-site evaluations
for the selection of a specific site for B sanitary landfill.



Can and should we work more closely with geologistsQuestion.
and sanitarians in relating kinds of soil in a survey area to the
underlying materials so th?t more specific guidance can be give"
to individual kinds of soil regarding hazards of undorRround water
pollutio"?

Response. We recommend working more closely with geologists and
sanitarians primarily to acquaint them with our capabilities and
expertise. In this manner, more specific guidance can be give"
to individual soils and like soils regarding hazards of underground
pollution.

Discussion from floor.

Should soil surveys be used in design?

They are being used for design at least in a general way.
This seems to be a legitimate use of soil surveys.

Johnson--Soil conditions are used to influence design of
Str”Ct”IX?S. We need to influence the engineer to design
to overcome the soil problem.

Bartelli--Soil surveys are used as design criteria in New
Orleans. They are used to determine length of friction
piling required for house foundations in the marsh areas.

Grossman--Penalty points could be assigned properties that
adversely affect a particular use.

Should cost data be included in published soil surveys?

No.



SOIL CLASSIFICATION AND CORPSLQTION  REPORT

T h i s  report  follovs closely the  outline of discussion  questions  OK this

general suljccl.  that was distribut,ed in Septerahcr  1'))i.l to the cxrectcd
participants in the c0uferencc. It is based largely on I:"tCs of ttlc
recorders for this sub?cct  for each discussion group;  namely, R. C. Huff
L. I. Harmon, G. J. latshav,  and J. C. Povcll.  The report is orcan-
ized as follow. Statements of each topic and of the related discus-
sion questions nre followed in turn i:y a sy~!opsis  of the resporiw  of
the discussion &ranps.  Notes on the discussion nt the plenary scssio"
of the conference appear at the eiid  of the repoti.

A. Application of Soil Taxonomy

Problems have been reported in applying:  pres~rrt definitions of
Aquents, Aqocpts,  and Aquolls. Part of the problems liave  bee"  in
distinguishing the soils of each of thr three suborders from of.hcr
suborders in the same order. Part of the pr&lems have  bcerl i"
distinguishirig  soils of the three  sutordcrs fram  OI~G another,
especially  Aquents from Aquepts and Aqucpts  from Aquolls. There
has beer,  considerable uncertainty about the proper  placements of
series into the @-cat  groups of Haplaquolls  and Humaqucpts. There
has been similar uncertainty about placeme"t  of series into the
great groups of Haplaquents  and Heplaqucpts.

A.l. +estion. Are the problems  due to deficiencies  in criteria
:.hich  might  i.c corrected? If so, how mi&ht this bc doric?

A.2. Qucstio" Are the proi~lcms due to the difficulties in
ny#plicatio"  of th.: criteria?

A . 3 . '+&ion. Can soil drainage classes as those have Lee"
recognized 'be helpful in distinSuishing  these suborders or
their great groups and subgroups?

Distinguishing fluventic subgroups of Ochrepts from some other
kinds of Ochrepts and from Fluve"ts has posed proLlcms.  A given
pedon  may tc classified in on:: sut&wup  i.y one person and ir,
another subgroup by a second. If a soil is to te an Ochrept,
fine bedding or Stratification must be absent  to a depth which
allovs  B cambic  horizon to ie present. dhet remains as a basis
for distinguishing fluventic satgroups  from other Ochrepts for
all practical purposes  is then the or@."ic  matter distribution
in the profile, This has not worked well for field estimates.

Differentiation of fluventic subgroups of Ochrepts from Fluvents
rests  on lack of B cambic horizon in the latter. The lack must
be established by identification of fine 1:eddi"g  or stratification
and irregular vertical distriL.utio"  of organic matter. The identi-
fication of these two features has teen ""certain. Soils formed in
alluvium have been classified 8s Fluvents  at one time and as
fluventic subgroups of Ochrepts at a"othcr  time.

*Assistant Director,  Soil Classification and Correlation Division, Soil
Conservation Service, Ryattsville,  Maryland



It has been  proposed that  flooding ile used a6 a basis for
identification of fluventic subgroups. They would shrrre
flooding as one characteristic *'ith Fluvents. It has also Leer,
proposed that fluvcntic sui~groups of Ochrepts Le dropped from the
system and that G"ch  soils  be included in the parall~el  suLgroup6
of Fluvents  instead.

A.4. Question. Should fluvcntic  subgroil,x  L,e dropped from the
sutsorder of Ochrepts?

A.5. QWStiOn. Should floodin&  bc introduced as criterion for
fluventic subgroups of Ochrepts?

HeSpOnseS  to questions A.l., *.2.,  8.“d A.-j.

Three of the discussion groups responded to these questions.

(a) They agreed that the protlems  are due to difficulties in
application of the criteria.

(b) One group (D) thought the presat  criteria are good
enough th:,t  they should not be modified ""less it Co"ld
be established that a change would allox a marked redw-
tion in the present proMems  ir. application of the criteria.

(c) Two groups (B and C) suGgested  that an effort should Le
made to sharpen the definition of the lower limit in degree
of expression of cambic  horizon.

(d) One group (C) suggested that requiring a minimum thickness
of the mollic  epipedon  of 10 inches for Aquolls would reduce
pnrt of the problem. This is related  to the problem of
determining the thickness of the camtic  horizon in Humaquepts
and Hap1aquo11.9.

(2) The three groups that responded  were  agreed that the soil
drainage classes are not helpful  and cannot be used to
differentiate among these classes.

Responses to quest.ion A.4.

These questions are concerned with the distinction of fluventic
subgroups of Ochrepts from.somu  other kinds of Ochrepts and from
Fluvats.  The prolllems  are in part similar to the ones considered
for the aquic  suborders and greet groups in that they involve the
criteria for the minimum degree of expression of the cambic  horizon
and the smount and distribution of organic matter with depth in the
SOil. Again, three of the discussion groups considered these
questions.

(a) None of the three groups recommended that the fluvcntic
subgroups be dropped. T.o advised  explicitly that the
fluventic sul.gro"ps  should not be dropped. It ias thought
these suLgroups  vi11  be useful for interpretations made for
classes in the subgroup category and that these subgroups
seemed useful enough to justify further testing rather than
dropping them nw.

(b) One group (B) repeated a sutlgestion  that an effort should
be made to sharpen the criteria for the lower limit in
degree of expression of the cambic  horizon and to teat the
possibility of making  the definition slightly more



restrictive in that respect. One *ossiLlc  criterion that
might xork in this direction would be to require peds
distinct enough that crushing them results in a percept.itle
change of color.

@se to questio" A.5.

The three discussion groups responding iei-e agreed that flooding
should not Le I:sed as a criterion. Two reasons given  *lere that
the criterion would be difficult to apply and ie commonly would
lack the data that would  be needed.

B. Water Table - Drainage Classes

A Bet of four *ate=  table-drainage classes  \.a6  proposed for
discussion by the Vestem  Regional Conference. The obJcctive  ~,as
to improve the present bases for placement of soils into certain
suborders, greet groups, and subgroups. Problems were anticipated
in such a" approach, but it .as still ielieved  that some gains
might follow. The proposed set of classes is as follows:

B.l.

B.2.

Extremely iet - saturated more than 10 months of the
year i:ithin  20 inches of the surface.

Very vet - saturated 6 to 10 mor.ths of the year  ;.ithi"
20 inches of the surface.

Moderately vet - saturated 3 to L months of the year
within 20 inches of the surface.

Slightly wet - saturated less tiian 3 months of the
year within  20 inches of the surface.

Question. Can classes for natural soil drainage be related to
the ,water  table-drainage classes?

Question.Should tine proposed classes be tested across the
country iith a tie; to possible adoption for characterizing
SOilS?

Response to question B.l.

All four of the discussio".groups agreed that the water t&le-drainage
classes, as proposed, cannot be related to the soil drainage classes
g:nera11y. The proposed classes seemingly would be us<ful  for some
soils in some areas; for example, it *as Indicated that they relate
veil to some r:ater table studies that have been conducted in
Pennsylvania and Maryland. But they do not relate well to natural
sol1 drainage classes in several parts of the country. Individual
soil series ;ould  cover two or three of the proposed classes in
some instances that were cited.

Responses to question B.2.

(a) Recommendation6 on this point varied but three groups (A, B,
and D) clearly recommended that they should not be tested
8cros6  the country because  it is already known they vi11
not work in at least part of the country. One group (C)
recommended that, with needed modifications, the proposed
classes should be tested.



(b)

Cc)

O n e  discussion group (B) recomctldcd that. the ‘m3tcr  ta,.,.e
depth and duration classes proposed l.y the Nort.hcast  Reeim
in 19'8 and that were  included in the report of the 19L:,
National Soil Survey Conference should Lc tested iri other
parts of the countly. The proposal n*s for testil:g Of
those classes sgailrst  existing ireta  on Iater txLlG2 depth
and duration to evaluate  usefulness of the clesscs  and to
seek SuSSestions  as to how they could be made  more useful.

One discussion group (A) suggested that the natural soil
drainage claeses  and proposals for .;ater taile depth and
duration classes bc dropped. They suS&ested  instead that
water table depth and duration criteria should l.e built
into the class definitions in the soil classification
systm. A second part of their suegestion '~86 that soil
surveys should include descriptions of Uatcr table aepth
and duration for kinds of soil rather than to indicate
those features by a srzt  of classes.

(d) In contrast to the suygcstio" in item (c) abave,  disc"ssio,,
~~roup  (D) mphasized  that the water table-drainage classes
should ti te wed to place soils into suborders, great
&w,ups,  or subgroups. At the smo time, they indicated
that ir. making this recommendation they did riot ~nish  to
discourage the study of rater tables and, presumably, the
study of ways to characterize vater t&les  in soils.

(e) Although some of the discuskion @oups seemed to differ
sharply in some  of their viei:6  on water table classes, it
is evident from the notes that all of them considered
information on mter table depth and duretion  to i,c
important, espcciaJly  for interpretstions  of soil  SuI‘Yeys

(f) Tvo other comments  should go into the record for consider-
ation lhen further attention is give11  to characterizin(:
water table  depth and duration. One suggestion was to try
for three classes that .xould  Le compatible *ith  wetness
classes used in the ledend  of the  FAO map of North America.
A second was that the set of 'hater  table classes in the
current Guide for EngineerinS Intcrvretations of Soils
should not be overlook-‘d

C . ~ruction  of Mapping Legends

Questions about the design of mapping units have come up in regional
work planning conferences. These apply especially to range and
forest lands in the xester"  states and to forest lands  in the north-
eeatern  states. Questions have not been restricted to range and
forest lands or to the txo parts of tbe country.

The construction of a mapping legend for a survey entails prelim-
inary classification of the soil6 of the area at some level. It
also entails 8" acconwxle.tion  betveen a classification systc:m and
the Se,gWts  of the soil mantle to be show as delineations on the
maps. The classification system in current "se, the prior knowledge
of so116  in the area are used in construction of a mapping  legend.
It in turn  is a preliminary correlation of soils of the given area
with those of other localities.

c.1. gucstion. vihat  should te the detailed procedure in cowtmc-
tion of the mapping legend for B survey? Should the pracedure
differ among kinds of surveys7



C.2. Question. Should trarisects  be made to identify kinds of
so11 and provide  some idea of their  patterns of occ"rre"ce
as veil as their extent prior to construction of a mappinS
legend?

c.3. puestion. Do taradJuncts serve adequately for the recog-
"ition of naturally occurri"S kinds of soil that  overlap or
cross taxonomic  boundaries imposed ty higher categoric Levels
of the current system?

c.4. guestion. Do you have any ideas for improving the acco"m,o-
detion  wetwee"  the taxonomy and naturally occurri"~ soil
bodies?

Responses to questions C.l. and C.2.

(a) The four discussion groups  seemed to agree that the
general procedure in construction of the mapping legend
should not differ among kinds of surveys; although, one
group (C) indicated that details of the procedure !:ouLd
vary depending on vhat was already know" about the soils
in the area.

(b) One group (E) did not discus6 these  questions at length,
suggestinp:  that the d‘scussions i" the draft of the revised
Manual  seemed adequate.

(c) One group (D) prepared a general outline of the procedures
to "se in construction of the "pping  legend. The outline
is 85 follovs:

1. Define the objectives of the survey.

2. Identify the kinds of units that can be recognized
and mapped. Decide the size of individual bodies
of contrasting soils that car,  be and need to be
separated to meet the objectives of the survey.

3. Determine L.y some technique (such as trarisects) the
components of the bodies and the percentages of each
major component. (This presunubly  refers to sample
i>odies  that can be delineated.) It is important
that this information te obtained before establishing
the mapping legend 60 that the legend nil1 meet the
objectives of the survey and will fit the landscape.-

4. Describe and classify each component.

5 At the end of the first year of mapping, sample what
has been mapped, xsing  some planned method, such as
tr*"seEts. The" revise the legend on the basis of
the infonastion  0ltainea.

The preceding outline 6eem8  consistent xith comments mde by
the other discussion groups. Several comments emphasized
that prospective users  of the survey should be involved in
decision8 about the kinds of nmpping  units and the size of
delineations that tiould  be needed for the objectives of the
survey.



Responses to question c.3.

(a) The three discuseio"  groups that commented answered the
question affirmatively.

b) One question us6 raised about the use of the taxadjunct
to handle one phase of a series  *hen  several phases of
that series are in one legend and only the one phase lies
outside of the defined range of the series. Such usage
appears to be precluded by the definitions of phase and
of taxadjunct. On the other hand, that "sage is thought
to 1,e common in sclmc situations, particularly in naming
eroded soils. The question we.6  not discussed.

(c) Group (D) suggested that a record of the nature, location,
and extent of soils handled as taxadjuncts should l,e kept
for future use in the development of series classes.

Responses to question C.4.

The following suggestions uei-e offered by one or the other of two
discussion groups:

(a) The defined ranges of series should be expanded, wherethat
is possible, to include unnamed soils.

(b) Limit the definitive range of each series to those
characteristics that ore needed to set the series apart
from its competitors.

(c) Make transects of delincstions  of major  mapping units to
determine how well the tsxa for which  the so116  are named
fit the soil bodies. Unless such information is gathered,
one does not know how well the taxonomy fits the soil
bodies. This would be a first step in improving the
accommodation between ths two.

(d) The taxonomic  name of the family to hhich  each series
belongs should be apart of the initial legend for each
survey. This should help to assess the degree of accommo-
dation  between  taXa  and soil bodies.

D. Definition of Phase

The definition of the phase in the Soil Survey Manual allows it to
be subdivision of any class but not a category in the classification
system. The basis  for subdivision may be any characteristic or
combination of characteristics significant to "se or management Of
soils. Soil phases shown on maps are for the most part named as
and consist predominantly of soils within one series.

Phase separations in each survey area have been designed to provide
thekind  of infolwttio"  needed in that area. Thus, permissible
spans within phase6 have bee" narrower in some surveys than in others
for the same kind6 of phases.

The nature of phases and the spans allowed within them become
important to the single sheet interpretations for coil series and
to the u8e of computers in assembling survey interpretations.

D.l. C&e&ion. Is the existing definition of the phase as a
subdivision Of series or of other classes still acceptable?



0.2. Question. If the present  definition seems inadcquntc,  do
you have suggestions for modification to make it more useful?

Responses  to question D.l.

Three "f the discussion groups ansderea  the question uffimiRtively.
The fourth group did not give a ye6 or no ansier  to the qu.:stion,
but their comments indicate that their combined judgment did not
differ greatly from the one reached ty the other discussion groups.
Toe summary  comments of the fourth group (D) follow:

We recognize that there i~ould  bc merit in defining phases
a6 taxonomic  classes so that the computer could ~.e used to
print out interpretive data. The group, haever,  does not
wish  to give up the flexibility that ie now have in using
phases to meet the local needs for interpretations ,;ust to
accommodate or facilitate "se of automatic data processing
methods. A second consideration is that if phases of series
were made taronomic  classes, th,: number of such taxonomic
classes would be unwieldy.

Recorded comnlents from other discussion groups  here related to
question D.l.

(a) Croup (A) commented that the present convention for short
names for mapping units Is no Longer adequate, that the need
for correlation of interpretations requires correlation  of
phase names across state and regional bourrdarie6,  and that
consequently WC need a new policy for naming mapping units.

(b) Group (B) cemented  that the current SCS-Soils-5 interyre-
tation  sheets were not suitable as handouts to the &cr:eral
public because of the differing ranges of phases in individ-
ual soil surveys. In meny  instances, the interpretations
riced to be adJusted to fit the conditions in individual
surveys.

E. Becorrelation  of Soils with Areas of Published Surveys

A number of published surveys have maps that are still  satisfactory,
but the names assigned to some soils are out of date. Changes have
bee" made in series concepts for a n"m~er of reasons. Consequently,
the series names  nov in the published survey may uot 811 te valid.
Differences in nomenclature may exist between  the area  covered Ly a
published survey and ad&cent or neart,y areas.

E.l. guestion. Should more effort  be given to reconsidering the
correlation of soils in 8reas with putlished  surveys?

E.2. Question. If reconsiderstion  and some recarrelation  of soils
seems desirable, how should the results be made  available to
the public?

Responses to questions E.l. and E.Z.

The responses of the discussion groups on this topic differed with
respect to the desirability of rccorrelating  the soils.

(a) All of the groups favored preparation of revised interpre-
tations  of older putlished survey& that have soil maps that
are useful for current needs. Three groupa  indicated they
did not favor formal  recorreletion of such surveys; that
only limited informal correlation that is needed for making
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(d) suggestions  for  rElkl”g  ttrc results Of recorre1otion and
updating of interpretations available included prcparetion
of a supplement  to the original survey artd preparation of
revised  tables  of ir.tcrpretations  only.

F. Notes on the discussion at the plenary session of the conference
folloiing  the oral presentation of the report:-

1.

2 .

3.

4.

5.

In view  of the occasional need to reprint soil  surveys ir, the
past and the possit,ility  of that becoming more frequext  in the
future, a question we.6  raised as to vhat is the current SCS
policy for storing the plates from which the soil maps are
printed. Mr. Johnson responded that the press riedatives  of thti
soil naps  only nre belr,g  kept for all soil surveys that have
been printed in the current ‘)- iy ll-inch format. Those  go
Lack to about 1355. When the Advanced Mapping System comes
into operation,  the data  needed  to repi-int  B i323p  t.!:oud be stored
iti digitized form.

With respect to question c.3., item (c),  it was su&g:est-d that
information on the nature, extent, snd location of soils that
are handled 8s taxadjuncts  could he kept track of readily if
the final correlation for each survey area  were  put in form for
ADP recordkeeping. The Northeast RTSC  and a few states now arc
keeping records of soils handled as taxadjuncts It i.as
suggested  ,thnt  a uniform ntitional  system is needed for such
records.

In response to a question about the force of recommendations
and suggestions  of the discussion groups of this conference on
Standards and procedures for conducting th-: National Cooperative
Soil Survey, Mr. Johnson indicated that such recommendations
vould be treated in a manuer  parallel to the xay recommendations
of national committees have kee" treated in the past. The
recommendations have no official status in their present form.
Some ideas on which there is wide agreement are likely to be
irxorporated  into formal memoranda or other documents that
guide the conduct of the soil survey. Others i:ill need further
study.

Misgivings \.ere expressed about the validity  of reproducing a
soil map at a scale substantially larger than the original
publication, especially if the larger  scale base map showed
more ground control than the original soil map. The comments
iere in rcfcrence  to the procedure for updating an old survey
that is outlined in item E.(c). The large scale and amount of
ground control could encourage  misuse of the survey for
designing building lots and the likz, for which the revised
survey is "ot suited. It xould  be important to include a
prominent warning  to users about the expanded ~.cale  and the
original scale and the resulting precision of soil boundaries
relative to the detail of the ground control. I" support Of
the procedure outlined in item E.(c), Dr. Whiteside pointed to
the very great savings in time and money 8s compared to resur-
veying and republishing the survey. He thought the convenience
of the photo base may override the questions of the cartographic
validity of the pmcedure  used.

Use Of the term "recorre1ation'~  for prOceaures  less complete  and
less rigorous than the full, formal  correlation procedures was
questioned. Recorrelation  seems  to imply something more than
the informal  correlation needed to update the interpretation, as
suggested In item E.(a).



0. Mr. Johnson commented that revisions in the class limits oi-
the criteria of Soil Taxonomy will take place in an orderly
fashion after the system is published. Re though?. it i:ould
be reasonabLe  for regional  cormnittees t.0 trj to improw ttlc
definition of the cambic  horizon, 8s suggested ty t'nw of the
discussion groups.

The report "as accepted by the conference.



8.

b.

c.

%,SDA-Soil  Conservation Service, Washington, D. C.



d.

C.

f.

R.

h.

1.

WC nccTl  t o  i n s t i t u t e  procodules through  which a
better understanding  O f  soi1 water tables  i n
gi”E”  kinds Of so,, mny bc dcvcloped. It is
proposed ttmt programs be initiated at the brgin-
“ing  of  soi l  surveys whewby rl set nf w e l l s  i n
Selected  soils shall be installed  a n d  monitored
b?; the soil survey p a r t y  thPO”ghcut the co,,rs;e  o f
thE survey.

Dctter  criteria are needed
performance of give” kinds
of various kinds o* waste.

BPtter  criteria are “ ceded
trafficability o f  s o i l s .

A national clearinghouse for methods of soil analysis
t o  be used i n  the s o i l  survey  should bc maintained.

Mare short-term  projects on spcfinl  problems  of limited  scope
are recommended,  especially  in situations  where s o i l - l a n d s c a p e
relationships  are dlificult to determine. It is felt that

soil-geomorphic studies should be expanded. One  group rccom-
mended  that o n e  study  team  per r e g i o n  should be established.
and another that a “FW st”dy team should be established in the
Northeast  region;  Eoth long-term and short-term projects ore
needed.  and if funds and m a n p o w e r  c a n n o t  be increased,  the”
relatively greater  emphasis should be give” ta short-term
pro jec t s .

It is recom”,e”ded  thnt additio”Rl Opportunity  a n d  e n c o u r a g e -
ment be  glvc” (3) to  af fording training to  state soil survey
staffs in the approaches used in soil-geomorphic studies, rind
Cb) to the dissemination of the findings of such studies.

ADP  2nd statistical  services?

One  g roup  suggested  that a soi, s c i ent i s t  who is  expert  in
statistica,  analysis  be a part of the soil s u r v e y  i n v e s t i -
gations staff. He should have 8s a major part of his assign-
m e n t  ttlr:  invest igation of needed analysis Of soil survey ciats,
and should cooperate with the universities in the coordination
B”d a”aly*is  Of a11 soil svrvey  data. It i s  recognized that
the overall need  for statistical services by the soil survey
entails a very large amo”“t  of work. beyond the capacity of
such a” exper t . Howe”er, the coordination  that could be
achieved through such a position would be B significant
contribution.

w





Qucst~“ns:

1. Should  UC rontinue  the benchmnrk  soil  program “S formrllstrd
“OK  and  should  SC  C”nti”UP  tn strive for  nl”FC or leas  formnl

puhlicnti””  of benchmark  **i, rrports?

A gcrrcrll  c”nccnsIIs indicatrd  that the bcnchma~k  soil  progrem
should  be dircctcd  primarily  to the nccumulation  “l data clb”U,

imp”l‘tBnt  soils. Publication Of formal banchmnrk soi, reports
has proceeded  slowly. and  a11  groups i”dicatPd that lcsa
emphasis  should  bc placed  on t,,is activity. The  brnchmnrk
soils  should  be nsed  as B b a s i s  for  planning  research.

2. Should  WC start a new program involving  few?r  soils  and  more
data? Should WC  include yic1d studies.  pollution hazard
studies.  etc.?

Three  groups felt that the r”rrc”t  list  o* benchmark  soils

inc ludes  too many ser ies , a n d  t h a t  s”me series shnuld b c  d r o p p e d
from the list. A l l  g r o u p s  *“It that ttw soils Cb”S”” should  be
s t u d i e d  i n  d e t a i l ,  w i t h  t h e  s t u d i e s  dcsigncd  l” assure tbnt t h e
dntn can b e  rxtcnded  t” “tber s o i l s  t ”  tb” n~aximun,  possible
extent . Data in  addit ion  to  the  standard character izat ion  data
should b.2 obtained. Engineering  t e s t  data, applir.lblc p”l1uti””
h a z a r d  st”dics,  ,‘icld  s t u d i e s , R”d other  St”d*CS  related  t”
c u r r e n t  l a n d  USC and so i l  problems should  bc  included.

3 . How should  such a  program be administered?  Nat ional ly ,  reg ional ly?
S h o u l d  t h e  series s e l e c t e d  r e p r e s e n t  a  taxon  at the subgroup  “r
great group lrvcl “r s h o u l d  t h e  s e l e c t i o n  b e  made  o n  a  l a n d
rcs”urcc  arca basis?

The program should  be  administered  regional ly ,  with  coordinntion
a t  the nationa,  level:  i m p e t u s  s h”“ld b” given lo tllr p r o g r a m
nationally. Thre”  g r o u p s  proposed  spccificnlly  tllnt the r;Oil
s e r i e s  designated  as bcncbmark  s o i l s  shauld bc chosen  b y  l a n d
rCs”“PCe  RrCBs. Two g r o u p s  p r o p o s e d  t h a t  extent.  k ind o f  so i l ,
a n d  g e o g r a p h i c  d i s t r i b u t i o n  b e  u s e d  8s criteria  for selcrting
bcncb”I;,rk  S”ilS. O n e  g r o u p  cilutinned  that cxlent  might  have l”
bc deemphasized  i n  s”me CBSPS where p r e s s i n g  needs for  infnr-
malion e x i s t  for less extcnsivo  soils. N ”  proposals wcrc  made
for  des ignat ing  benchmark so i ls  on  the  bas is  o f  spcrific  faxo-
nomic  catepnricb.

4. Haw  shnulrl  r e s u l t s  b e  d i s t r i b u t e d ? Should we a i m  a t  R formal
publicati””  as  in  the  past  or sbnuld we ha”” b e n c h m a r k  s o i l
f o l d e r s  and a mail ing l ist  so that  data can bc a c c u m u l a t e d  as
they become available?

‘rhere  was genrral  ~grccm<~“l  that data f o r  b e n c h m a r k  s o i l s  s h o u l d
b e  distributed  as tbcy b e c o m e  available to  the  states where t h e
series  occurs  as well  8s r e g i o n a l  a n d  n a t i o n a l  o f f i c e s . 5”
f”rm:al  device  i s  “ c o d e d  f o r  s u c h  distributian. It was  the  con-
c e n s u s  t h a t  publicati””  should  bc  considered o p t i o n a l .  O n e
g r o u p  c”nclud”d  that  we should  r”ntinuc  to plan for  f o r m a l
p u b l i c a t i o n  e v e n t u a l l y . Some indiv iduals  fe l t  that  the  benchmark
s o i l s  reports  are o f  questionsble  value.



The SOi1 Survey I"YeStigation*  staff  has B s e r v i c e  snd B research
function. while  It i s  i m p o r t a n t  that  the SSI staff rf?taln  enough
independence  t o  f u l f i l l  i t s  resesrcil  functions,  the research  needs Of
t h e  s o i l  s c i e n t i s t  in the f ield and the RTSC’s  need to be communicated
t o  the SSI staff  m o r e  effectively  and results  m”st  become  available
more rapidly, IA!it?vise.  considering  the smsll  size o f  the soil Survey
I”“eStiSatiO”s  s t a f f  i t s  t i m e  has to be scheduled  carefully.

Increased  emphasis  Should be g i v e n  t o  the planning  “f s o i l  Ll”*Yey
i n v e s t i g a t i o n s  on a regional  bRSIS. The planning  for Investigations
should be coordinated between the SolI  Survey ,“v~stigatl”“s  staff,
the Regional Technical  s e r v i c e  Centers, a n d  the stat.2 sa,l  s”rYey
grO”p.  including  both the un,versities  B”d the SCS a t  the s t a t e
level. All should  be involved  in the early  s t a g e s  Of planning
proposed projects. As the Soil Survey Investigations Units are now
a part Of the Regional Technical  s e r v i c e  C e n t e r s ,  planning.
scheduling and coordination with the Soil Correlation staffs and
with individusl  states should be more readily achieved. cme group
thought  i t  would help i f  the Head Of each so,, s u r v e y  Investigations
Unit was a member of B regional soil research committee, or similar
committees Of university personnel.





a

McCormnck - we Will  recheck  the notes  from  the recorders to find  O”t.

(The wording  in the report  v/as adjusted after  rechwking the notes.)

Ho17Aley  - There  is B field test for potential sulfide  acidity being used in
tidal marshes. Also there is a very roughly  quantitstivs  test using  lead
acetate  that is b e i n g  tested in Ohio. I b e l i e v e  i t  has been used b y
corrosion engineers.

Grossman  - There  is  need for m o r e  effort  in t r a i n i n g  and  employee development
for soil s c i e n t i s t s  in sm. Pertlaps  a special g r o u p  Within soi, survey
should  be designated  t o  determine nesds and mean* o f  satisfying  then?.
Employee development responsibi l i t ies  should be outl ined more expl ic i t ly  in
job descript ions  of  supervisory personnel .

McCormack  - we have  a  good p r o g r a m  for employee development in scs, and n o
do”bt  sho”ld m a k e  b e t t e r  “ s e  of i t  than we have  i n  t h e  p a s t .

The report was accepted by the conference.

R e c o r d e r s  - ‘I’. M i l l e r .  E. Rrry. J. W i t t y ,  S. Holzhey
R e p o r t e r  - D. McCormack



CONFERENCE StMMARY

William M. Johnson*

We have had a good canference that, as always, was stimulating  and encouraging
to me. I think that all of us get a lift from this biennial meeting. There
is good evidence that our system of state, regional, and national technical
conferences has been an effective means of introducing new ideas and of
achieving needed consistency in our procedures.

Our format this year is a considerable departure from the traditional comnittce
meetings and committee reports of previous conferences. You people wanted to
try a different kind of conference, and I am glad that we did. Now I think we
need to revise the arrangements again so as to produce more specific decisions
and recommendations to send back to the regional conferences. Perhaps we need
ta reactivate at least some of the conference committees. I shall be glad ta
have your ideas about this.

The demand for well designed soil surveys with interpretations continues t”
increase. As national land use policy legislation approaches reality, the
realization is growing in states and counties that soil reso”rce  data are
essential as a basis for evaluation, planning, and regulation of land use,
I” many state legislatures laws are being drafted to require the use of soil
surveys for evaluation of development plans. In other states erosion and
sediment control legislation has been enacted, compliance with which depends
o” planning and execution of construction 6” as to protect the soil res”urces.
I” several states there is realization that the soil survey must be accelerated
in all counties that await completion. We can look forward to heightened
interest in other states in accelerating soil surveys for planning and develop-
ment .

In order t” serve our users we must keep in close touch with them and their
needs. Soil scientists must  learn the jargon of planners and help them to learn
ours  * We must  keep our procedures and our designs flexible so that we can adjust
t” meet current needs. For some  purposes the old one-inch-to-the-mile maps were
ideally suited. For other planning purposes maps of large scale are necessary.
For county and multi-county areas maps of scale 1:125,000  or smaller may be best.
Some  of our users are able to work with the soil map and tables of interpreta-
tions, but others require the preparation of simple interpretive maps. Obviously
we cannat do everything for everybody, but we should be alert to opportunities
to train planners and others in the use and interpretatian  of soil surveys. In
this way  we can assure that the surveys will be used and used correctly and that
our sail scientists will not be overburdened with application work, t” the
detriment of basic soil survey field work.

The s Taxonomy will be printed within the coming year. We shall shortly be
establishing regional committees for the review of proposals for revision o f
the classif  icatio”. We do not expect to have a standing national committee t”
advise on revision of the Taxonomy, but we shall use +J & national committees
to deal with problems as they arise.

The third edition of the Soil Survey Manual should be out before this conference
conwnes  again. Also by that time we hope t” have the Soil Survey Procedural
Handbook completed, if not published. These documents will help us and our
cooperators and users  t” maintain consistency of field operations and documenta-
tion and t” understand better the uses and limitations of soil surveys.

*Deputy Administrator for Soil Survey, Soil Conservation Service, Washington, D. C.



I thank all of you for your contribution to the success of this conference.
As always, we are glad to have representatives from cooperating and using
EIge”cit%. ‘rbis year we welcome a representative from ARS. We are glad to
have Dave “nger  talk to us about the role of conservation districts in the
use and support of soil surveys. Our Canadian colleagues contributed many
useful ideas to the discussions, and we are glad that their interest in
this work continues to parallel our own.

I hope you all have a pleasant trip home, and I shall look forward to
seeing most of you again two years from now.



Attachnent No. 1

2nd Approximation

PROGRESS REPORT

Task Force for Guidelines for Reconnaissance Soil Surveys
National Cooperative Soil Survey

l-22-73

Members Present:

J. R. Coover, SCS - Texas 0. C. Olson, USFS - Washington, D. C.
R. C. Huff, SCS - Calif. F. F. Peterson, Univ. Nev. - Reno
V. C. Link, SCS - N. Ma. C. A. Steers, SCS - Texas
E. A. Naphan, SCS - Nev. J. M. Williams, SCS - WRTSC

Introduction

The task force agreed that its most valuable contribution would be
clarification of the present confusion with which the term "reconnaissance
soil survey" is treated, in comparison with "detailed soil surveys."
The committee discussed Chapter I, 2nd draft of the new Soil Survey Manual,
and its treatment of reconnaissance soil surveys. We were unanimous that
this draft chapter does not appear to resolve all past and present confusion.

The problem is similar to that of some classic soil series which were so
broadly and vaguely defined that they carried different meaning to different
people. We suggest a solution similar to that of soil series that have
vague concepts: the definition of "reconnaissance soil survey" should be
made operational, it should be narrowed, it should relate to other types
of soil surveys, and the compromised name itself should be dropped. We
recognize this is a drastic departure, but the stigma attached to
"reconnaissance" seems insurmountable; the solution we propose is not
unlike the change from the controversial A-B-C horizon designations to
the operationally defined kinds of diagnostic horizons used in the U.S.
Soil Taxonomy.

Our revision of meaning for "rec~onnaissance soil survey" demanded congruent
definitions for other types of soil surveys, operational definition of
terms used to define the types, and a different terminology for the types
of soil surveys. These follow.

Soil Maps and Soil Surveys

To provide a context for our concepts of "reconnaissance soil surveys"
we devised these capsuledefinitions of maps and surveys:
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(1) Soil maps: soils maps show the geographic distribution of different
kinds of soil and the mapping units are defined by their component
soils; the soils are classified according to the criteria of the
Soil Taxonomy.

(2) Soil survey: a soil survey is a soil map and accompanying report
which are based primarily on field methodsl/ for identification of
kinds of soils and soil boundaries.

(3) Generalized soil =: a generalized soil map (also "General Soil
Map") is one made by abstraction from a more detailed soil survey
mnp.

(4) Schematic soil 9: a schematic soil map is one made with little
or no field investigations. .Soils  are identified by interpretation
from aerial photos, geologic and geomorphic features, vegetation,
climate, or other information about genetic factors.

Quality Control

Additionally, we agreed that, for quality control, ally types of soil
surveys require that soil handbooks, including identification legends,
mapping unit descriptions, taxonomic unit descriptions, and interpretations
be maintained during the survey. Each soil survey should be reviewed by
correlation procedures of the National Cooperative Soil Survey. we also
agreed that some type of publication of each soil survey, and distribution
outside of the agency which does the work should be a standard practice,
even though numbers of copies are limited.

Terms for Describing Soil Survey Operations

The task force found it needed objective, or "operational" definitions
of several terms that were used to describe the procedures of soil
surveying; individual understandings of these terms are variable enough
that during discussion unwitting confusion occurred unless WE had explicit
definitions at hand. The following partial list of terms repeats most of
the traditional understandings, but is intended to stress  those operations--
those things we &--which are characteristic of various soil survey
procedures.

1. Transect: (1) The field procedure of crossing delineations or
landscape units along selected lines to determine the pattern of pedons with
respect to landforms, geologic formations or other observable features.
Thus, visible, or simply determinable features are related to soils, and
soil occurrence can be predicted locally.

11Remote sensing techniques are becoming increasingly important.
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Also, (2) a statistical sampling procedure of crossing delineations on
selected or random lines, and identifying pedons at predetermined points
for subsequent formal or informal statistical evaluation to establish the
composition and variability of a delineation or mapping unit.

2. Traverse: Validation of the predicted boundaries or composition of
a delineation by entering it, or crossing it, and identifying pedons
at selected or random positions.

3. Observation: Visual checking of landscape features, exposed geological
formations, or chance exposures of pedons from within or without a
delineation to project boundaries and composition from previously determined
relations; pedons are not examined; air photos may be used as guides, but
this is a field operation and,not merely photo interpretation. This is
a less intensive operation than traversing.

4. Air Photo Interpretation: Plotting boundaries and soil composition of- -
delineations (or other landscape features) from photo features which have
been previously related to soil occurrence. This is basically an office
procedure.

5. Sampling: (1) taking physical samples from pedons for later laboratory
or field analyses.

Also, (2) identifying pedons in a systematic or random fashion for
subsequent statistical analysis.

6. Identification: (1) the systematic determination of the properties
and features of a pedon (or pedons of a polypedon), including laboratory
analyses where needed, and subsequent keying through an established soil
classification system to find the class(es) within which the pedon (or
polypedon) fits, or the absence of such a class(es),  or determination

of status as a taxadjunct. This operation concerns naming of individual
things.

Also, (2) the immediate perception on viewing or brief examination (i.e.,
the gestalt) of the class affinity (name) of a pedon or polypedon.

7. Correlation: The field and office procedures of review by which the
accuracy and appropriateness of taxonomic unit identification, mapping unit
design, mapping legends, field notes, pedon descriptions, and other soil
survey operation are maintained.

Terms for Describing Kinds of Mapping Units

The recognition of different types, or "orders" of soil surveys, which is
presented later, demands analysis of the kinds of mapping units used in
each. We found we had no term explicitly identifying a mapping unit of



o n l y  one component, regardless of the level of taxonomic abstraction at
which that romponrnt  is identified. Deflnltions for "delirwations",
"consociations", "associations", and "complexes" are given here to
provide the complete context within which each term is used; the term
"delineation" is included to emphasize that mapping units per se are
groups, or classes, of similar soil-landscape areas (i.e., delineations),
and as such are as wholly open to levels of abstraction as are the soil
taxonomic units.

1. Dtlineation: A selected and differentiated portion of a landscape
circumscribed by a boundary on a map and that contains an unique composition
and pattern of soils; the boundary of a delineation can be placed at the
boundary of a polypedon identified by use of soil series-level differentia,
or at the boundary of a polypedon or contiguous polypedons identified by use
of soil family (or higher)-level differentia, or by application of phase-
level differentia.

2. Consociation: A mapping unit in which only one identified soil
component (plus allowable inclusions) occurs in each delineation. The
term consociation has not been used in soil science but is needed to
identify mapping units of only one identified component. It is manu-
factured from the element con ("opposed to" or "negative") and the
rlement sociatc (from association. "to join", "to share", "companion")
and mrans things which are single, not a companion of other things. The
term reportedly has been used by plant ecolologists to identify stands of
single species as opposed to associations of several plant species.

3. Associations: Definition as given in Soil Survey Memorandum 66.

4. Complexes: Definition as given in Soil Survey Memorandum 66.

Criteria for Identifying Types, or "Orders" of Soil Surveys

We are all aware that different intensities of field study, different
degrees of detail in mapping, different phases or levels of abstraction of
tnxonomic units, and different mapping unit designs produce soil surveys
of widely ranging applicability for problem solving. We have also become
aware of the difficulty of communicating to each other, let alone laymen,
what type of soil survey we have, what applicability it has, or the
levels of confidence it deserves. This task force concluded its major
job is to provide objective guidelines for the various types of soil
surv‘zys, and thus provide a basis for meaningful communication on such
i~mportant matters as survey objectives and survey design.

The committee concl~uded  after extended discussion what types of soils
surveys are best characterized by the kind of mapping units and their
composition, intensity of field procedures and map scale. This would
put in focus the refinement of distinctions among mapping units and the
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purity of mapping unit delineations. An interaction of these factors
establishes a given confidence level for making predictions. Obviously,
one must know the needs of the users of a soil survey before he can design
the survey to answer those needs. Four objective attributes of soil surveys
seem sufficient to distinguish between different types:

1. Kinds of mapping units.

2. Kinds of taxonomic units.

3. Kind and intensity of field procedures.

4. Map scale and minimum size delineation.

After considering the different ways we now map soils to serve different
needs of users, we concluded five levels or "orders", of soil surveys are
needed to provide a reasonable division of level of detail, intensity of
field work, and applicability to various uses. We suggest these different
types of soil surveys be called "1st Order,...5th Order Soil Surveys", in
similarity to the civil engineers 'YdentificatiG  of intensity and
confidence of their surveys:

New Designation Traditional Name

1% Order Soil Survey High Intensity Detailed Soil Survey

'2na Order Soil Survey Low Intensity Detailed Soil SurveyL/

3rd Order Soil Survey Reconnaissance Soil SurveyL/

4fh Order Soil Survey Reconnaissance Soil Survey

5th Order Soil Survey Exploratory Soil Survey

In Table 1 we list the criteria by which the various orders of soil surveys
could be identified. In Table 2 we list illustrative uses to which the
different orders of soil survey might be put. We should note that 2nd
Order soil surveys are suggested to identify a rather intense mapping
effort which results in very well defined associations; the intensity of
work is like that of 1st Order soil surveys, but since the mapping unit
design is so different, interpretations and uses are different. In 3rd
Order soil surveys there is a drop in intensity of field work and co&&nly
an increase in level of abstraction for both mapping units and taxonomic
units; again, permissible use change.

-

L/Also considered by many as reconnaissance soil surveys. See p.436, Soil
Survey Manual, Objective 1.

2'Sometimes referred to as "semidetailed soil surveys", or "detailed
reconnaissance", Soil Survey Manual p.435.
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Nomenclature of Mapping Units

Although it is traditional and desirable to name mapping unit components
by soil series names or by the “common family name”, the committee concluded
that a modified convention should be permitted for 3r& 4th. and 5th Order
soil surveys in those cases where the taxonomic identification of components
is at the family or higher taxonomic level. The mapping unit identification
symbol accompanied by a listing of components should be acceptable “names”..
The list of taxonomically identified component soils will be the basis for
correlation in any case. The identifying number or descriptive term
provides a practical and short name for the local user. Our proposed
conventions for naming mapping units follow:

1. 1% Order Soil Surveys:

Named by a phase(s) of a soil series.

2. 2g Order Soil Surveys:

Named as an association of phases of soil series.

3. 3rd Order Soil Surveys:

In areas where soil series are established mapping units would be
named by phases of soil series (a, Alpha-Beta association) or by phases
of common family names when taxonomic identifications are phases of soil
families (w, Beta-Theta families). (The use of a hyphen connecting
the common family names along with the word “families” should be a
suitable convention for distinguishing these names from traditional soil
series names.) I” areas where soil series have not been established and
taxonomic identification is at the family level alternative names are:

(1) Mapping unit identification symbol and a detailed listing of
constituents by phases of soil families; a:

Identifying Mapping Unit Symbol Constituent Soils Proportion

20 Aquic Torriorthents,
fine, montmorillonitic 50%
(calcareous), mesic,  0-2X s lopes

Typic Torriorthents,
fine, montmorillonitic 40%
(calcareous), mesic, 4-30X  s lopes

Inclusions of Typic 10%
Torripsammente  and Duric
Natrargids



7

(2) An association named by phases of subgroups, with a listing of
the components by phases of soil families.

4. 4th Order Soil Survey:

(1) In areas where the taxonomic identification is at the family
level and soil series have been established, associations should be named
by the common family names (=, Beta-Theta families). (Again the use
of a hyphen and the word "families" indicates a family-level identification).

(2) Associations named by phases of subgroups or great groups as
appropriates  (e.p., Durargids-Nadurargids  association, hilly).

(3) Mapping unit identification number with a listing of components
identified by phases of subgroups or great groups.

5. 5th Order Soil Survey:

(1) Associations named by phases oE great groups, suborders or orders
as appropriate.

(2) Mapping unit identification number with a listing of taxonomically
identified components.

Supporting Morphological Descriptions for
3rd and 4& Order Soil Surveys

In many places where 3rd and 4kOrder soil surveys are being made for
general planning purposes soils ofa single taxonomic class occur in large
bodies and the various soils are not particularly variable within the
soil survey areas. For such areas taxonomic identification is at times
made only at the family level to (1) facilitate rapid field work, (2) to
generalizr somewhat on series-level variability if it occurs. Valuable
information on horizon thickness, common textures, structures, and other
morphological features is collected during such a survey and should be
documented.

The task force was in agreement that when the taxonomic identification
was at the family or higher categorical level a description of a
representative prdon for each kind of soil mapped should be included in the
descriptive legend and subsequent soil survey report. Separate pedon
descriptions for various phases of a family, subgroup, etc. noul~d not
normally be needed. The site location for each illustrative pedon should
be given. These pedon descriptions are not to be considered modal.
The mapping unit description would include the variability of the family,
etc. and describe ranges in characteristics that occur within the survey
area. Of course the characteristics described must not fall outside the



8

limits of the taxa. In addition to the convential convention for
describing pednns a bl~ock of the committee suggested the descriptiofis
could be given in the abbreviated form used for field descriptions.
It was argued that descriptions are intended for the use of soil scientists,
or other equally technically competent workers, and the use of the
abbreviated form would be one way to minimize publication Costa. An
example of such a form is appended along with an index for the abbreviations
which would also be included in reports.

A Quality Control Procedure

The task force dis,cussed  at some lengths the need to achieve quality
control of field operations and to develop guidelines for precisely defining
soil survey data. It was recognized that particular problems are encountered
in very heavily forested and highly dissected areas in determining map unit
composition and maintaining purity. The "Random Transect Method" was
developed by Steers and Hajek and is one acceptable means of sampling any
map unit for composition and consistence. Following is a short outline
of the Random Transect Method prepared by C. A. Steers.

The "Random Transect Method" was developed primarily for use in 2nd Order
soil surveys in heavily forested areas or other areas of limited ocular
observation. This procedure of sampling is of great value where true
extent and exact composition for mapping units is of upmost importance.
It is not intended that this procedure be used in design of mapping units,
but rather it is an approach to determine map unit purity and composition.
It also can be used for sampling other order surveys for confidence and
consistence of composition.

The method of sampling is systematic and statistically valid. A soil
scientist delineates mapping units from direct soil examinations and
identification procedures from traverses of each delineation. At the
same time he locates and records representative transects that characterize
the delineations. A random selection is made from these representative
transects to be sampled by field investigations. 'Wo such random selections
and samplings are required: one near the initiation of survey to define
units in the descriptive legend and another near the end of survey to
characterize mapping units for entire survey area. All randomly selected
transects are investigated and sampled by field procedure and data
recorded. Statistical analysis is then completed, summarized, and
recorded by mapping units. Soil surveys in which quality is controlled
by these procedures are accurate, of high quality. However, use is
restricted by area of minimum size delineation.
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TABLE 2

APPROPRLATE USES FOR DIFFERENT ORDERS OF SOIL SURVEYS

Orders Intensity of Planning fior Land Use or Management

Intensive planning such as predicting specific uses
and treatment of discrete tracts of land for most
cropland but not for site selection for structures.
Soil series interpretations are valid for areas
larger than specified minimum size.

2nd-

3rd

Operational planning for rangeland. woodland, some
cropland tracts; not for site selection for structures.
Interpretations limited to overall behavior of soil
series occurring together in areas larger than specified
minimum size.

General planning--applicable to county or multi-.l/
county planning districts, areas of extensive use
such as some rangelands, forested lands and arid
lands. Interpretations valid total extent of a map
unit; not designed for interpretations for tracts of
management size.

Broad planning--applicable to multicounty plad/
ning, large RChD and RCOG, statewide planning and
large state planning districts.

5th- Very broad planning--regional planning, statewide?=’
planning.

- 3fi, 4s, and 5th Order soil surveys aid in locating potential
areas for 1st and 2dOrder soil surveys.
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REPORT OF THE NATIONAL TASK FORCE ON ORGANIC SOILS
National Work Planning Conference

Charleston, South Carolina
.i.+nn;lrv  IQ?:{

1.

The Task Force was formed on June 6, 1972 and is composed of the following
members:

W. E. McKinzie  - SCS, RTSC, Lincoln, Nebraska (Chairman)
W. C. Lynn - SCS, Soil Survey Laboratory, Lincoln, Nebraska (Secretary)
H. R. Finney - SCS, Univ. of Minnesota, St. Paul
R. S. Farnham - University of Minnesota
J. E. Witty - SCS, RTSC, Upper Darby, Pennsylvania
J. D. Nichols - SCS, RTSC, Ft. Worth, Texas
S. Rieger - SCS, Palmer, Alaska
J. F. Davis - Michigan St. Univ., East Lansing, Michigan
D. F. Slusher - SCS, Alexandria, Louisiana
E. W. Neumann - U. S. Forest Service, Eastern Region, Div. of Lands,

Mineral, Soils and Watershed Management

The first and only meeting of the task force was held in St. Paul, Minnesota
the week of November 27 - December 1, 1972. All task force members were
present. The following persons also attended:

D. Boelter - Northern Conifers Laboratory, USDA - Forest Service,
Grand Rapids, Michigan

J. Day - Soils Research Institute, Canada Agriculture, Ottawa
G. H. Earle - SCS, East Lansing, Michigan
0. Finkelson - SCS, St. Paul, Minnesota
K. C. Hinkley - SCS, Batavia, Illinois
D. Hoffman - Dept. of Land Resource Science, Univ. of Guelph,

Guelph, Ontario, Canada
A. Klingelhoets - SCS, Madison, Wisconsin
S. Shetron - Michigan Technological University, Houghton, Michigan
B. Smith - Soil Research Institute, Canada Agriculture, Winnipeg,, Canada

The following problems and suggestions were given to the Task Force for
consideration:

1. Prepare suitability grouping of organic soils for agriculture

2. Prepare interpretative guides for the use and management of
organic soils for:

Agriculture
Forestry
Engineering
Wildlife
Conuercial use of peat

3. Review problems and suggestions relating to organic soils submitted
to the Deputy Administrator for Soil Survey from the Principal
Soil Corrslstors  and the Heads of Soil Survey Laboratories.
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1n addition, we were asked to review the Regional working planning
reports and consider their proposals and comments.

4. As the organic Task FOI-C~  is of short durstfon,.discuss  the need for
a National Committee to continue working on the classification,
use and management of organic soils and if such a committee fS
needed, how should it function so as to get the most accomplished.

After considering the above proposals and comments a program was arranged to
cover the following items:

1. Suitability grouping of organic soils for agriculture.

2. Interpretative guides for:
Agriculture
Forestry
Engfneerlng
Wildlife
Commercial uses of peat

3. Proposed changes in Soil Taxonomy

4. Form SCS-Soils-5

5. The inclusion of Hydraquents with the Hfstosol Committee

6. Additional committees to obtain information requested.

7. Future of the committee

Actions and Results of_ the Committee

1. A SUITARILITY  GROUPING OF ORGANIC SOILS FOR AGRICULTURE

The preparation of this proposed grouping was prepared after the following
three possibilities were discussed by those attending the meeting:

1. Use the land capability classification as outlined in Soils
Memorandum SCS-22 dated May 19, 1958 for classifying organic
soils for agriculture.

2. Propose changes in the land capability classification as out-
lined in Soils Memo-22 to better classify the organic soils.

3. Prepare a suitability grouping of organic soils for agriculture
separate from the land capability classification used for
mineral soils.

The committee voted in favor of item 3 above. A copy of the proposed
Suitability Grouping of Organic Soils for Agriculture is on page 11. Ur.
Doug Hoffman, University of Guelph, Guelph, Ontario, Canada, discussed
the "Use Capability Classification for Organic Soils" prepared by the
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University for Ontario and was very helpful in the preparation of the
“Suitability czr~uping For Agriculture” prepared by the Task Force committee.
A “Development Difficulty Rating” following the system proposed by the
University of Guelph wa8 also prepared. This proposal ia on pages 15 f, 16 folloz
ing the suitability g r o u p i n g . The Agricultural comittee also prepared suit-
ability ratings for various crops. Guide sheets 1 and 2 (pages 17 and 18)
are examples of how various soil features, affecting the use of
a particular crop or group of crops, can be rated. Guide sheets would aid
SCS technicians, County Agents and others in outlining the soil features
that would be limiting or desirable for the production of a particular
crop or group of crops.

2. INTERPRETATIONS OF ORGANIC SOILS FOR THE PRODUCTION OF FOREST PRODUCTS

Two rating systems were developed. One is based strictly on productivity
and the other system outlines use potential groups based on ratings assigned
to selected indicator properties. (Pages 19-23) The Forestry Committee
would appreciate appropriate persons in the Universities, Colleges, U. S.
Forest Service, and Soil Conservation Service reviewing these systems and
returning their evaluations to the Forestry Committee.

3. ENGINEERING INTERPRETATIONS

The Engineering Committee reviewed Form SCS-Soils-5, Rev. May 1972, and
in addition prepared a guide for rating soils for “Dwellings with Basements.”
(Copy of their report is on pages’24-32).

Recommendations for modification and use of Soils-5. prepared by the Committee,
were discussed with representatives of the Washington office the week of
December 11. 1972.

The committee emphasized two points:

(1) That rating systems need to be applicable to both mineral and
organic soils.

(2) That the proposed system of rating engineering uses will require
a great deal of additional testing and revision to ensure the
proper ranking. In addition, criteria and values need to be
set up for uses such as roads. land fills, dwellings without
basements, etc.

4. INTERPRETATIONS FOR WILDLIFE HABITATS

Because of other activities of the Task Force the Wildlife Committee only
met for a short period. The committee made five recommendations. These
recommendations along with their report is on paRe 33.

5. COMMERCIAL USES OF PEAT

The American Society For Testing and Materials has issued a standard classi-
fication of Peats, mosses.  humus, and related products. This classification
has a fixed designation of ASTM Designation: D2607-69.  People interested
in locating areas for commercial peat are contacting the Soil’Ctinservation
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Service, Experiment Stations and others for assitance  in the location of
suitable peat areas. For this reason the committee recommended that these
standards should be made available. (Copy on page 34.)

6. SOIL TAXONOMY

Suggest ions for changes, additions and deletions were submitted in the
form of regional reports, correspondence, telephone requests and as a
result of field investigations. Because many of these proposals were
included in the material the Task Force committee was to consider, these
changes were compiled and discussed by the committees. The summary and
recommendations of the committee are on Dages  35-42 of thjR report.

There has been some misunderstanding about the committee reviewing these
proposals. It is not the intent of the connnittee to bypass the Soil
Taxonomy Committee but to get the proposals out for review and comment before
recommending changes to the Taxonomy Committee for their review.

RECOMMF,NDATIONS  OF THE TASK FORCE ON ORGANIC SOILS

The Task Force on Organic Soils recommends the following:

(1) A National Committee on Organ*,c  Soils be continued for a period
of two years for the purpose of:

a. Reviewing. amendments to Soil Taxonomy relating to the Order
of Histosols.

b. Revising the “Suitability Grouping of Organic Soils For
Agriculture” based on cormuents  and suggestions received
after review and testing.

C . Preparing guide sheets and interpretative information for
native vegetation for grazing. The Range Conservationists
would be asked to assist with the preparation of this material.

d. Continuing with the preparation and review of interpretative
material for the use and management of organic noile for
forestry, engineering, wildlife, and commercial uses of peat.

(2) The personnel presently on the Organic Soil Task Force be retained
on the proposed Committee with the addition of an agronomist,
a biologist and an engineer.

(3) The work of the Committee be carried on through correspondence,
committees and a c~onference  of one week duration. The conference
should  be scheduled after the 1974 regional work planning conference
and prior to the 1975 national work planning conference.
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In order to continue the work outlined by the Task Force Committee, the
following subcommittees are suggested:

1. Agriculture

J. F. Davis (Chairman)
E. W. Hoffman
G. B. Lee
J. D. Nichols
J. E. Witty
A. J. Klingelhoets

2. Forestry

E. Neumann (Chairman)
S. Rieger
H. R. Finney
S. Shetron
R. E. Smith
D. Boeltfr

3. EngineerFn&

D. F. Slusher (Chairman)
K. C. Hinkley
w. c. Lynn
J. Day
R. S. Farnham
G. Earle

4. co~~~ercial Uses of Peat

R. S. Farnham (Chairman)
W. Lynn
J. Day

5. Wildlife
J. Bedish (Chairman)
H. R. Finney
J. Mathison

6. Consistence and Moisture Classes for Use in Describing Organic Soils

J. E. Witty (Chairman)
S. Rieger
R. crossman
R. Johnson
D. Hill



7. Hydraquents - Rel~ating the suitability grouping and use and management
of Hydraquents to organic soils and additional interpretative infor-
mation as needed.

J. D. Nichols (Chairman)
1.
2.
3.
4.

(4) That the proposed amendments to Soil Taxonomy (pages 35-42)
be included with the National Work Planning Conference Report
for testing and comment. Also request that the 1974 Regional
Work Planning Conference cormnent  on these amendments and
submi~t their comments to the National Organic Committee. The
National Organic Committee will review the comments and will
submit all approved amendments to the appropriate Chairman
of the Review Committee for Changes in Soils Taxonomy.

(5#) That the suitability groups, guide sheets and other interprets-
tive  guides (pages 11-34) also be included in the National
Work Planning Conference Report for review and comment. Also
request that the 1974 Regional Work Planning Conference comment
on these guides and submit their comments to the National
organic committee.

(6) That Hydraquents be included as a part of the responsibilities
of the National Organic Cormnittee.

(7) That special attention be give" to the recognition and in the
selection of "Natural Areas" of organic soils along with
providing technical assistance as outlined in Environment
Memorandum - 13, dated November 6, 1972.
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Comments On Additional Items

Submitted to the Taak Force-- -  -_

MIDWEST REClONAL TECHNICAL SERVICE CENTER
All items covered

WESTERN REGIONAL TECHNICAL SERVICE CENTER

1. use of sapric materials as soil amendments. Suggest: The Committee on
commercial uses of pest consider this request.

2. Would it be worthwhile to break-up a placic horizon mechanically to improve
drainage in housing and other construction areas?

comment: As soils with placic horizons have been observed in New Brunswick,
Canada, John Nowland,  Correlator for the Maritime Provinces of Canada, was
contacted for his recommendation. His recommendation stated “that if the
placic horizon is continuous and the saturated vertical hydraulic conductivity
of the material underlying the placic horizon exceeds 0.2 inches per hour,
then drainage should be materially improved by breaking up the pan. Whether
it is worthwhile would depend upon the depth of the placic horizon and the
cost of the machinery that can both penetrate to the desired depth and obtain
traction on the surface.”

3. Artificial drainage of organic soils for agriculture is not now recommended
in Alaska, but is being done in other cold areas. Would it be worthwhile to
investigate the potential use of drainage in cold organic soils for agriculture?

Comment : Dr. Don Boelter, U. S. Forest Service, has done considerable work on
drainage of organic soils and has also observed such work in Europe. The
above question was directed to Dr. Boelter and the following is quoted from
his  letter :

“I don’t believe the cold climate would limit the drainability of
organic soils, unless the length of time it is frozen is a factor.
There is some evidence from Europe to show that drained organic soils
are colder than undrained, presumably due to the lower heat capacity
and heat conductivity. It would seem to me, however, that the limiting
factor for crop production would be the climate (length of growing
season). If the growing season is sufficiently long for the crop in-
volved, I would think that artificial drainage could be considered
on these soils in Alaska. Of course, when you speak of growing
seasons, you must also consider the fact that there is often cold
air drainage into organic soil areas which often occupy the lowest
point in local topography.”

4. The need for an illustrated guide to help identify plant remains.

comment: Need to research to see what is
check to see if information is available.

available. Dr. Farnham is going to
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5. i n t r u s i o n  a n d  f e a s i b l e  r e c l a m a t i o n .  M r .  H u f f ,  C a l i f o r n i a .  c i t e s
as bracki.sh water coming back from the bay, inasmuch as all the delta
land III Caiifornia is below sea level with the resul t ing  accumulat ion  o f  sa l t
thx-ough  evaporation. Present  contro l  i s  by  irri.gation. Could better reclamation
means be found? AC present there is spi~rited  controversy  go ing  on  over the
co*-rect water table to maintain to prevent the salt water from intruding. Mr.
H u f f  i n d i c a t e s  SCS is not act Jove in  th is  d iscuss ion .

Col~,inieLlt  : I’robl~em  too lnrgc for Coninri~t  t e e . If  this information could be
o b t a i n e d  i~t would be useiul~ to apply to other areas on the +mount  of
subsidence that could be al~lowed. Al~su  how much subsidence could take place

and sti~ll be possible to I-emove water  by  pumping .

6 . Subsidence at the present time measures abo’ut 2 inches per year in the
de l ta  area  o f  Cal i forn ia . Needs study to determine that the best possible
management practices are being used.

Comnicnt : The general aim is to keep oxidizing conditions to a minimum._.~.~.I ..~.~~  _.._
An  afriated  organic soil wil,:l dissipate and there seems to be no way to
prevent i~t.

Marwgenxmt  practjcrs that tend to keep subsidence at a minimum include the
foll&ing:

1) When the land is i,dlr, keep the
below.

2) Keep the water tabl,e as shallow
system.

water table at the surface or just

as possible comenserate  with the cropping

3) Use minimum till,age. Ma!lipulatj~on of the soil  enhances oxidation.

It seems reasonable that subsidence rate should be positively correlated with
tt”q~r~-atur-c. However, rates in Flori,da and Ontario both range from 0.75 to
1.5 inches per year. Subs idence  rates  j,n California is  reported to be about
2 jnches per year.

I t  needs  tn ‘be  establ i shed  i f  ox idat ion  d iss ipat ion  i s  pr imar i ly  biological  or
chemical . If it i s  biological, there should be a correlat1~on between sub-
si~dence and degree-.days  above  b io log ica l  zero .

7. Need study on fert:ility and toxicity problems.
Comment : Suggest this be referred to the Agricultural Committee.

SOU’THEKN  KEGIONAL  T~:CHNICAL  SERVICE CENTER

All 4tems either covered by Task Force or are included in a continuing activity
except for the iten, on  transportat ion . Transportation is a major problem in
mapping organic soils and maybe should be considered by the Organic Committee
in the f u t u r e .
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SO11. SURVllY LABORATORY, LlNCOLN, NEBRASKA

1. Review the n-value as it relates to the proposal on failure classes for
the revised Manual. Co"sider whether the "liquidity index" (field water
content minus Lower Plastic Limit , quantity divided by Plastic Index) should
replace n-value.

COKlme"t:_I-- Suggest this be referred to the Engineering Committee.

2. Consider whether the concept of water yield coefficient (Boelter has done
work on) woul~d be a useful number for interpretations.

Comment:__- Suggest this be referred to Committee on Soil Moisture and Soil
Consistence.

3. Evaluate research o" the use of Histosols as filter fields for sewage
disposal. Dr. Berdanier should be the coordinator on this.

Conlme”t  :- - - ~ Suggest that a Committee be formed to evaluate and assemble in-
formation on this subject. This past ASA meeting Dr. Farnham presented a
paper on the "Use of Organic Soils for Wastewater Filtration." This paper
will be published as a part of the organic symposium.

SOIL SURVEY LABORATORY, BELTSVILLE

All items covered or are a part of work underway.

NORTHEAST REGIONAL TECHNICAL SERVI~CE CENTER

All items covered or are a part of work underway.



MlDWt:ST  KE(:lON

state
Illinois
Indiana 3751000
lowa 117,944
Kansas 0
Michigan 4,529,845
Minnesota 6,377,OOO
Missouri 4,000
Nebraska 1,000
North Dakota 1,000
South Dakota 0
Wisconsin 2.831,232

TOTAL 14,341,421 TOTAL 6,705,OOO

NOK'l'tll:AST  REGION WEST REGION

state
Connecticut
Delaware
Kentucky
Maine
Maryland
Massachusetts
New Hampshire
New Jersey
NEW York
Ohio
Pennsylvania
Puerto Rico
Rhode Island
Vermont
Virginia
West Virginia

Acreage of
Organic Soils
100,500

3,890
0

771,765
21,547

346,870
151,044
113,200
648,079
122,500
39,071
22,208
23,700
60,000
312,328

1,500

state
Alaska
Arizona
California
Colorado
Hawaii
Idaho
Montana
Nevada
Oregon
New Mexico
Utah
Washington
Wyoming

TOTAL 2,738,222

ACREAGE OF ORGANIC SOILS IN THE UNITED STATES*

September 1972

Acreage of
*4;oS0i1s

SOUTH REGION

state
Alabama
Arkansas
Florida
Georgia
Louisiana
Mississippi
North Carolina
Oklahoma
South Carolina

Acreane of
Organic Soils
115,000

0
3,ooo.ooo

430,000
1,800,OOO

75,000
1,200,000

0
75,000

0
10,000

Acreage of
organic Soils
27.000,OOO

0
166,000
10,000

406,460
13,600

110,000
2,000

67,000
0
4,500

200,000
5,500

TOTAL 28,065,060

TOTAL ACREAGE OF ORGANIC SOILS IN THE UNITED STATES - 51,849,703

* Acreage of organic soils obtained from Regional Technical Service Center
and compiled by William E. McKinzie, Assistant Principal Soil Correlstor,
Midwest Kegion.
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A SUIl’ABILI’I’Y  GROLlPlNG  01’ ORGANIC SOILS FOR AGRICULTURE

(TENTATIVE  - FOR RE VIEW AND  COMMENT)

emptions

1. Suitability ratings for drained conditions assumes continued subsidence
rates of 3/4 inch to 2 inches annuall~y; hence for continous  use the
thicker organic materials are the most suitable.

2. The organic suitability grouping is an interpretative classification
designed to assess the limitation of individual organic soils to development
for and production of c:rops.

3. Good soil management, incl~uding drainage, control of subsidence, wind
erosion, crop growing and conservation practices that are feasible under
a mechanized system of agriculture are assumed.

4. The soils ni,thin a suitability class are similar with respect to the
degree of soil limitation but not necessarily similar with respect to the
kind of limitation. The subgroup provides information on the kind of
limitation or hazard and the group indicates the intensity of the limitation.
Organic soils in group 1 have the least number of soil limitations and group
7 have the “lost severe.

5. Ol-ganic  soi.ls which have been reclaimed and developed for agriculture
are classified according to any continuing limi~tations  which may affect
the production of agricultural crops. Soils in the natural state will be
classifi.ed  not only for the agriculture capability but also will be
classified according to the apparent degree of difficulty in reclamation
and development.

6. The location, distance to market, efficiency of transport, financial
state of the market, farm size and sociological influences do not
constitute criteria  for suitability groupings.

7. Suitability groupings, suitability definitions and penalty figures are
subject to change as new information and methods concerning the mniPuletion
of organic soils become available.



A SUITABILITY GROUPING OF ORGANIC SOILS

FOR AGRICULTURE*

A. Physical Features Used To Determint Organic Suitability Grouping.

Factor Penalty Factors

SOIL TEMPERATURF,
Isohyperthetmic
Isothermic
Hyperthermic
Thermic
M&ZiC
Isomesic
Frigid
Cryic
Pergellic

0
0
0
0
0
0

25
60
90

WATER CONTROL
Adequate
Marginal
NonI?

COARSE FRAGMENTS (Wood >4" dia.)
(Volume % within depths of 51")
41%
l-5%

> 5%

MINERAL OR LIMNIC LAYERS
(Thickness within depths of 51")
4 2"

2-1~2"

SALINITY (mmhos/cm)
(Water at 5 cm tension)

o-4
4-8
8-16
>16

WOOD LAYERS

0
35
55

0
20
50

0
20

0
20
50
75

(Thickness within depths of 51")
(3" 0
.3" 20

* This proposed grouping of organic soils follows "A Guide For Capability
Classification of Organic Soils", prepared by the Dept. of Soil Science.
Ontario Agricultural College, University of Guelph, Guelph, Canada.
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Factor Penalty Factors

THICKNESS OF ORGANIC MATERIALS
> 72"

52-72
36-52

<36

0
10
20
40

UNDERLYING MATEKIALS
(Within depths of 51")

Loamy
Clayey
Sandy
Diatomaceous earth
Coprogenous earth
EL3rl
Skeletal
Rock or fragmental

0
10
20
20
25
30
40
50

SULPHUR
(Weight % within 40")
40.4
0.4-.75

>0.75

0
50
75

SLOPE (Percent)
(6
6-12

>12

0
20
50

B. Organic Sul.tability  Grouping.

The ten soils features under A above have penalty values assigned to each
subdivision of the soil feature. As a guide to proper suitability grouping,
add up the penalty numbers for the so$l~ features applicable and subtract
this figure from 100. Using this figure. determine the suitability grouping
from the guide below:

SUITABILITY GROUPS FOR AGRICULTURE

1 85-100
2 70-80
3 55-65
4 40-50
5 25-35
6 10-20
7 O-10
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~nic Soil GrouPs

Group 1 (SS-100)  -- Organic soils of this group have no water, topographical
or pH l imitations, and are deep and level. They are located in areas having
mesic or warmer soil temperatures.

Group 2 (70-80) -- Organic soils in group 2 have one limitation which
restri.cts  their use in a minor way. The limitation may be soil temperature,
coarse fragments, wood layers, salinity depth or slope.

Group 3 (55-65) -- Organic soils in this group have moderately severe
limitations that restrict the range of crops .or that require special
management practices.

Group 4 (40-50) -- Organic soils in this group have limitations w h i c h
severely restrict the range of crops or which require special development
and management practices.

Group 5 (25-35) -- Organic soil~s of this group have severe limitations that
restrict the productjon  of perennial forage or other specially adapted crops.
Large scale reclamation  is not feasible.

Group 6 (10-20) -- Organic: soils in group 6 are capable of producing only
indigenous crops and improvement practices are not feasible.

Group 7 (Less than 10) -- Organic soils of this group have no potential
for agriculture.

aric Subgroups

Subgroups may be designated as needed to indicate the kind of limitation.
For example, if the only limitation a soil had was climate, a designation
of 2c could be used or if depth was the limiting factor 2d or 3d could be
used to indicate that depth was the limjtation.

WJanation  of Soil Features

SOIL TEMI’FRATUKE  -- refers to the soi.1. temperature classes as defined in
Soil Taxonomy.

WATER CONTROL -- refers to ground water level and flooding.

Adequate: Water control system must provide drainage for optimum-crop
yields and a water table sufficiently high to prolong the life of the
s o i l .

Brginal : Water controls less than adequate. Yields reduced because
of poor water control. and choice crops reduced,

None: No control measures for control of groundwater or flooding.
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MlNl~:RAt. IAYERS - -  reicrs t” soi  Is in ~l~,va~u~,,tic or Limnlc subgroups and
soz~,s having Fluvaquerltic  <)I- I~.imnic characteristics included in other
subgroups as defined in Soil Taxonomy. This soil feature is not used in
rating soils with mineral or limnic  layers greater than 12 inches thick
within depths of 51 inches. (Terric  subgroups or Limnic subgroups with
Limnic layer gl-eater than 12 inches thick).

THICKNESS OF OKGANIC MATERIAL -- penalties for thinner soils are related to
the eventual destruction of the resource by subsidence.

lJKDEKLYING MATEKIALS -- refers to soils in lithic, limnic, or terric
subgroups where the underlying materials are greater than 12 inches thick
and soils in terric subgroups that have fragmental or sandy or sandy-
skeletal particle-size classes. Penalties for underlying material are
related to reclamation as the organic soil subsides and is destroyed.

Development Difficulty Rating*

It is possible that two separate soils may have similar suitability ratings
for agriculture but ale may be more difficult to reclaim than the
other. A development difficulty rating from 1 to 3 is proposed for all
organic soils in an unreclaimed state. Brief definitions of the development
difficulty groups fol~low:

Group 1 -- only minor reclamation is
is considered to be those operations
a single operator.

required. Minor reclamation
which can be carried out by

Croup 2 -- major reclamation is required but is warranted when soils
potential is high. Major reclamation is ttrat requiring cooperation
between adjoining operators or outside financial assistance or both.

GI-uup 3 -- major reclamation is required and seldom warranted.

*This Development Difficulty Rating follows the system prepared by the
Department of Soil Science, Ontario Agricultural College, University of
Guelph.



Physical Features Used to Determine
Development Difficulty Rating*

I

vegetative cover Excess Water
And Flooding

Surface
Roughness

o- Light (grasses,
reeds, etc.)

0 - None 0 - None

20 - Moderate (Brush,
small trees)

35 - Heavy (numerous
large trees)

35 - Frequent

65 - Extreme

35 - Holes
and mounds, 1-2 ft.

50 - Holes and
mounds,> 2 ft.

Coarse Fragments
(Wood>4" diameter
;ol"me % within depths 51")

Underlying Materials
(within depths of 51")

0 - (1%
20 - l-5%
50 - >5%

Wood Layers
(Thickness within
depths of 51")

0 - Loamy
10 - Clayey
20 - Sandy
20 - Diatomaceous earth
25 - Coprogenous earth
30 - Marl
40 - Skeletal
50 - Rock or fragmental

0 -43"
20 ->3"

To determine the development difficulty group add up the penalty numbers
for the features applicable and subtract this figure from 100. Using
this figure, determine the group from guide below:

Group 1 >55
Group 2 40 - 50
Group 3 < 50

Recommendations for site development should be based on both the
development difficulty rating and the suitability grouping for the
soil after development.

*Physical features used and penalty figures assigned are subject to
change as new methods and more information as result of testing becomes
available.
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FOR REVIEW AND COKNENT

1

51
Guide Sheet 1- _-Suitability  ratinge of Soils as -Onions, carrots.

radishes, parsnips, cole crops, sugar cane, celery, lettuce. spinach,
etc. and for pm.

Use-
Climate

_--_-

Decompostion Hemic

Sulphur NOM2
Mineral Layer -
(2 - 12" thick) _--None__-

___-__-__

Fibric -_

NOM? NOM!

36 - 51" 16-36"

Winter only

Reaction may be controlled to a degree through the use of lime or sulphur.

Maximum depths

Some adjustment for variable crop tolerance may be necessary.

Suitable for frost susceptible crops. (Corn, beans, and cucurbits, etc., with
proper climatic conditions).



TENTATIVE

FOR REVIEW AND COMMENT

Guide Sheet 2
2

Suitability rating of Soils for Cranberries

--
___.~_
Item affecting Degree of Soil Suitability

Use Good t Fair P00r

Climate Mesic Frigid Warmer than mesic-_-
Uepth of Organic

Materials > 51" 36 - 51" 4 36"-

Underlying naterial Sandy _- _-
-___ -1

Reaction (l'tr) 3.0 ~ 4.0 4.0 - 4.5 ,4.5--I_~-__

Depth to Water
11 0 - 20" _- ) 20"

___I____--~.

Woody fragments (1% 1 - 5% >5%--~-.
Fibric or

Decomposition Hemic -_ _-
__

Footnotes - Remarks

L/ Water control essential to include flooding.
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Novcmher  2'/-lkernbe~  1, 1')7:!

Kcport of the Committee on Forestry

The forestry committee met on Wednesday and Thursday, November 29, 30,
1972, principally to discuss interpretations for organic soils as used
for the production of forest products.

Two rating systems were developed and are outlined here. One is based
strictly on productivity. The other system outlines use potential groups
based on ratings assigned to selected indicator properties.

Productivity Classes

Productivity is rated in cubic feet produced per acre per year, in terms
of merchantable stands for pulp or other use with a higher economic
return. The minimum acceptable size is an 8-foot log with 4-l/2 inch base
diameter and It-inch top diameter.

Class Estimated yield
cu.ft. acre year

> 100
60-100
30-60

Classes were based on data from:
Silvics of North American Trees
Preliminary Draft Michigan Ordination of Soil Series
Soil Series Interpretations Sheets
Partial Summary of Measurements of Site-index of Several Trees on
Histosols of Minnesota

Miscellaneous publications of U.S.F.S. and Michigan Universities

Use Potential Groups for Forestry E Organic Soils- -

The table (pg. 21) outlines use potential. groups for forestry sites based
on each of several indicator properties. The overall rating for the site
corresponds to the most limiting case found from assigning the individual
ratings. For instance, a site on a 30 percent slope that is otherwise
excellent is placed in Group 3. A site on a 30 percent slope with bedrock
at less than 10 i~nches  hut otherwise excellent is also placed in Group 3.
The same criteria are applied to drained and undrained sites.

A series of penalty factors (see page 21) were assigned to selected
indicator properties and used as a tool to outline the Use Potential
Groups. The penalty factors do not relate directly to the
Use Potential Groups as adopted, and are not used in computing a rating
for the soil.



'!Che Use Potential Groups and the I'roductivity  Classes were tested
I.hrough analysis of' three thermic, one mesic, and three frigid Soils.
::eries included All~emands, Pamlico, Washkish, Moose Lake, Caron and
Beseman. All keyed out satisfactorily in the system. A worksheet for
the Beseman series is attached.

The Forestry Committee would like to have the system of Productivity
Classes and Use Potentials Groups reviewed by appropriate persons in
universities, colleges, the U.S. Forest Service and the U.S. Soil Conser-
vation Service. It is hoped that comments and suggestions for modifica-
tion can be returned to the Forestry Committee for evaluation before a
working system is put out for trial.

Hespect.full~y  submitted,

The Forestry Committee:
Edwin Neumann, Chairman
Il. Boelter
H. R. Finney
S. Rieger
Steven Shetron
R. E. Smith
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IvOTe s Lry

I:,' I:rl.ivc  l~?~:rl I.,! ,':tl.illi:::  Tar illdividunl LYu~l,or:: l.llnt bear U,lCIll rwstry
llrldurI,icrl~. 'I'l~e ~1owt:r t.hc number, the bettor the site. The penalty
rating::: were II::& as a tool to arrive at the Use Potential Groups, but
are not used to compute suitability ratings in the system adopted.

Factor Penalty

I. Soil Temp. (climate)
Hyperthermic 0
Thermic
Mesic ::
Frigid
Cryic 2;

Pergelic 80
2. Water Table (controlled-uncontrolled)

in growing season
depth to

O-G" 50
6-1R” 20
In--colv 0
> 30”

3. Reaction in Root Zone (O.OlM CaC12)
< 4.5
4.5-7.0
> 7.0

4. Salinity mmhos/cm
Water at 5 cm tension

20

30
0

20

o- 4
4-B
8-16
> 16

5. Depth to Bedrock
> 16"
1~0-16"
5-10"
< ',"

6. Sulfur (Wt. '$ within
< 0.4%
> 0.4%

7. Iplooding
Prolonged flooding
death.

0.
No ratings

Slope
< 25%
25-45%
> 45%

9. Surface Tier

1 meter)
0

100

in growing season will cause serious damage or
assigned.

0
20
50

Discontinuous or no sphagnum 0
Continuous sphagnum 20
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Use Potential Groups for Forestry

FACTGRS GROUPS
1 2 3 4 i:/

Temperature Hyperthermic Mesic* Frigid* Cryic* Pergelic
Regimes Tbermic

Water Table ___________~8_30~~__________ b-18" O-6"
in Growing Season > 30"

Reaction
in soot Zone 4.5-7.0 > 7.0 <4.5- 4

!CaCi) 0

Salinity 0-4mmhos/cm 4-khos/cm 8-16mmhos/cm > 16.ozmhos/c3

Stifur none < 0.4% > 0.4%

Depth to > 16" ;o_i6" 5-10" < 5"

Siope

Composition
of Surface Tier

Ur,deriyicg
Xaterial
Gther than
Bedrock

O-25% 25-45% > 45%

Discontinuous Continuous
sphagnunl Sphagnum

Use agricultural criteria if drained; not significant if not &-aired

* Iiigh rainfail maritime climate to be rated or.e class higher.
++ TXs pX does not apply to maritime elirates with > 70" anriual precipitation.
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Forestry on Organic Soils

For Production of: Black spruce for pulp

Factors

Temperature

Depth to water

Reaction

Salinity

Decomposition

Sulfur acidity

Suitability
rating for site

-
GF

Reclaimed
P

Native or
Unreclaimei

Remarks

Yield: 10 to 30 cubic feet/acre/year

Site Index: 10 to 30



Conuuittcc on Engineerillg  I n t e r p r e t a t i o n s
Notion31 Task Force  o n  O r g a n i c  S o i l s

S t .  Paula, Minnesota
November 27 - Decelilber  1, 1 9 7 2

Pielllbcrs : John Day, Soils Research Institute,  O t t a w a ,  C a n a d a ;  Cuy H. Earlc, Jr.,

S C S ,  E a s t  L a n s i n g ,  Mi~chigan;  R. S. Far&am,  Univ. of Minn., St. Paul,

Minnesota; Warren Lynn, S C S ,  FlRTSC,  I,i.ncoln,  Nebraska; K. C. Hinkley,

S C S ,  B a t a v i a ,  Illi~nois;  D. F. Slusher,  SCS,  Alexandr ia ,  I,ouisiana

(Chninian)  .

Tlw conunit,tce  o n  engi.rrecring interpret~ations  nst f o r  two d a y s  duri.ng the

Natiolnnl  Task l’orc~c  on 01.ganic So i l s  Workshop,  November  27  - Dcceujhcr 1, 1972.

The ccnnnittce cval~uated soil survey interprcL_ntions  form SCS-SOI~LS-5  (Rev. i%y

1 9 7 2 )  t o  dct~~.mine  i~ts suit.nhjlity  f o r  r e c o r d i n g  f e a t u r e s  o f  organi~c  s o i l s .

111 addit~ion, lhey dcvixlrtped  a numcricnl  rat ing  o f  soi. li.mj tat i ens for engi~ncer-

ing purposes  t o  b e  collsidercd  f u r t h e r  a~rd tested.

The rorwli.t:tee  r e p o r t  i s  a s  follovs:
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so i l s  and  some a d d i t i o n a l  p r o p e r t i e s  o f  mineral  soils such as Hydraqucnts.

l * Fscj,,atcd properticI I s of miucrnl  l a y e r s  iu o r g a n i c so i l s  should  be  rccordcd  in

thr snme w a y  *s ill milrrrnl  sol 1s.

S u g g e s t e d  modif;catio.ns  of for~u  SCS-SOILS-5  under “Estltited  Soil  Properties”

are as  fo l lows :

AASHO - Some stat:es  des ignate  organic  so i l  mater ia ls  as  c lass  A-S ,

however, this class iS not defined in the PCA Soil  Primer. It i s

suggested that the American Association of  Highway Officials be

contacted to determine  whether or not A-S is an approved designation

and i f  so  what  i s  the  de f in i t ion . If A-E i.s an  approved  de f in i t ion ,

SCS o f f i ces  should  be  not i f i ed  to  use  i t .

Practione~~~~~._thatl_3  i n .  (p_?_tJ  - That thins column b c  d e s i g n a t e d  as

a place to record  hard wood fragments greater than 3 inches in thr.

shortest  diusnsion as a volume percent (as 20 wood) in organic layers

or mineral layers of  Hydraqucnts.~ Present  convent ions  for  recording

rock fragmcllts  in mineral or organic soil  layers would be continued.

P e r c e n t  o f  nlatcri~al less than 3  in .  passixsicve  - T h a t  thcsc! colur!u~s.__

be used to record 2 dull.  to 3 inch size rock fragments,  as approprintc,

i n  orgallj~c s o i l  layers.

_Li&u!d_lLi~mit~~  and l’lastici~ty LEd?z - N o t  a p p l i c a b l e  f o r  organi~c  soi 1

layers . USC f or  mineral  layers  o f  organic  so i l s .

Pcrmeahi a ---_--_ Tl!at pcsmenbi~li~ty

j u s t  a s  i t  i.s in mincral~  l a y e r s .

be recorded for o r g a n i c  s o i l  layrrs

Availabl~c  data needs  to be analyzed
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and general guides bc furnished field offices for USC in alaking

estimates.

Available Water Capacity - That available water capacity be estimated

for organic soil layers, just as it is for mineral layers. Available

data needs to bc sunmmrizcd  and guides for estimation be prepared for

use in the absence of data.

S o i l  R@actiou  (PHI - That this column be designated for use OS CaC12

pi if the layer is organic.

Shrink-%x11 Potential ---_-__---.---__ Not applicable to organic layers.

_Subsidence  (initial-in.) - It is recommended that this column be moved

and initial subsidence  rated by soil layers in terms of inches per

inch for organic soil l.aycrs  and mfncral. layers with ;-values greatL>r

than 0.7 . The sojl survey investigations people should be asked to

set a standard minimum moisture content that might be achieved on

drainage and prepare guidelines for making estimates of inftial

consoli~dation  and shri.nkage of undrained materials. SLnce  total

i~nitial subsidence Ls a function of the kind and thickness of materials

as well as depth of drainngr,

subsidence is not practj~cal.

pence @tal-in.]  - T h a t__- _

soi l  for  the e;tirc  thi,ckncss

a single value (whole soil) for i.nitinl

t o t a l  subsidcncc be rat.cd  for Lhr whole

of organic layers. Tot.nl subsidenrc

includes initial subsidence due to drainage and subscqucnt  snbsi.dcncc
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due to oxidation of the organic material. Ratings might be give:, t.y

c l a s s e s  or a range of inches or  feet . Classes proposed for USC arc

given on page 30 ., however, modification is needed to apply to

subsldcncc of pcrgellic  s o i l s .

Additions to SCS-SoiLsAv- - -

1. Pore_n_t_ip_l__s_u_l~~~~~~.~~  - T h i s  val~ue is suggested as PII value,

by horizons or layers, that might result from drai.nagc and

oxidation of sulphides. It should reflect potential acidi,ty  aid

not bc restricted to soils with su1phidi.c  soil materials as dcfi,ncd

2. ~;~~JX&i~ Ii-t>_ - Th r cc c 1 as s c s are proposed for USC on a v110lc

soi l  basis  for  Hl.stosols  and Hydraqucnts to indicat.e  whcthcr  the

soil is too soft for cattle to graze, f i rm enou$l for cattlc  to

graze,  or borderline between grazahle and mt grumble.  The term

“trafficability” may not be appropriate since it may i.mply

vehicular to sme.

3. N-vnl~uc  - Thi,s val~uc  s h o u l d  bc added and gi.ven by  so i l  l ayers .I_-

Classes  nfcd t o  be dcvcl@pcd. I t  must  hc kept in mind,  Imvcv~r,

tht II-valur: does uot apply to organic layers.

Enginecri~ng  Interpretations

The connnittee felt that minrral soils and organic soils had many properties

and q u a l i t i e s  i n  ccmmon tllat WCrC imporl~ant  to cnginccring use. Among t~hcsc arc
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depth to writer  table,  dcPLh to rock, flooding, slope, permafrost, salinity,

pcr~wabil it)- and others. Although organic rmtter content of organic soils

pl-esents  special prohl~cms  in engineering, so do many propfrtj~es of n~incral

SOilS. it WBE concluded that the real need was for a single rating system for

cngizeorjng Purposes that would rank holh mineral and organic soils to facilitate

comparisons. Rating systems dcvcloped  onl~y to compare organic soils one with

another would have linri~ted prxtical value.

On the basis of the for-egoing conclusion the conuni.ttec  directed its efforts

toward  a rati.ng  system that would hc apl~licable to all soils. Dwellings with

hascwllts  was selected for trial. A system of values (penalty points) was

developed so that each significant soil factor was considered. Soil factors

included in “guide sheet G, sojl~  1~imit:ations  for dvc+ll~ings” in the Guide for

Tntrrprct  in:: Engineering Llscs of Soi Is, Novcmhcr  1971, were  used in addition to

Lhosr considrl-cd uuiquc Lo organic  soi ls ,

I’cxl ty values were assigwd  for each item or combination of items affccti~n;

soil is rated in accordance with the applicable factors

totaled. Soils with the lowcst~  total penalty value hnvc

and collscquciit ly the best suit~ahili  ty for the rs.ted use.

0111y  a few soils WCIP ra ted (page 32). Additional rnl.ings of many soj~ls  are

rlCCdc!C! L o  tes1 tllc syst:eiu. A d d i t i o n a l  itew way need Lo be added for r’3Ling  -

such a:; ~-vnluc. R e v i s i o n  ai the penc~~lty  v;~lucs w i l l  no do&t  bc nwdcd t o

achieve rnnkintjs consi~dered  vali~d. ClzSsCs  within i  t~ellls  affecting use may al:;”

neecl  I~cvi  sion. If t:hc P e n a l t y  val~uc approacll is P~“VCZII successful, values f o r

o ther  uses ~2.11  he devrlopcd.
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After the system is developed, then classes  such as slight, moderate,

st?verc, or wry severe  cnn be based upon  quantitative values. For exxlplc

ratings of 0 to 35 might be rated as soils with slight limitations, 35 to 100

as moderatc limitations, 100 to 200 as severe limitations, and more than 200 as

very sewn? limitations. The advantage of the proposed system is that heavy

penalties are assigned for items that are nearly impossible to ovcrcon~ without

great cost. Items such as shrink-swell that are rclativcly easy to ovcrcomc

by design are penalized less.

Kcconnnendation:- - The connittec  recolmnands  that the proposed system be

tested and developed further for dwellings with basements.

If proven successful a si~milar  system for other engineerin;

uses is urged.
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CRITERIA FOR R4TING SOILS FOR SUBSIDENCE POTENTIAL

Subsidence potential refers to the n~aximua possible loss of surface elc-
vation from organic soils or soils with semifluid mineral layers. Esti~mates
are made as to changes that take place as a result of drainage and oxidation,
or oxidation alone if the soil has already been drained. This does not take
into account geological subsidence. Subsidence of organic soils after drainage
is attributed mainly to four factors: (1) loss of groundwater buoyancy,
(2) consolidation, (3) compaction, and (4) biochemical activity. Elevation
loss due to the first three factors is termed initial subsidence and is
norlnslly accomplished jn about three years after lowering the water table.
Initial subsidence of organic soils will typically result in a reduction of
thickness of the organi.c matrl-ials  above the water  table  by about one-half .
Aft.cr jui.1  ial suhsidencf , shrinkage wi.11 continue at fairly uniform rate due
to biochemical oxidation of the organic materi~als. This is termed continued
subsidence and will progross until mineral material or the water table is
reached. The rate of continued subsidence depends upon the depth to water
table and increases with depth to water table.

Soils with semiflui~d  mineral layers will have ini.tial subsidence due to
loss of water and consolidatiou  after drainage and will have little if any
suhsidcnce thercaf ter .

Subsidence of organic soils can bc stopped by maintaining the water  level
at the surface. It can be slowed by maintaining the water level as high as
possible for the land use. Four subsidence  potential cl~asses  are to be used
in maki.ng  soil interpretations.

_-__

Class
-__--

LOW

-_- --._

High

very tli~gh

lubsidence Potent!-__--.
Subsidence
Potential

( I n c h e s )

0 to 3

3 to 16

-__

16 to 51

Greater than
51

_c--

Soils

(1) Mineral soils with organfc surface
accumulati.ons  0 to 3 inches thick.

(2) Mineral. soils with semifluid  layers
(greater than 100 percent saturated
with water).
-- ---_-

Mineral soi.ls wf~th organic surface
accumulations 3 to 1G i~nchcs thick.
.__---_ - - -

Organic soi 1s with organic accumula-
tions 16 to 51 inches thick.

Organic soi~ls  with organic arrumula-
tions greater than 51 i.nches  thick.
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C I~rn (40") 200
I~-1.5m(40-60") 200
1.5-3m(5'-10') :t8o
3-6d10-20') 200
> 6rn (x20') 200

SEASONAL HIGH
WATb:R TARIX

(Depth)
< '(5cm (GO") 80
75-150cm(30-60") 40
>15ocm (>clO") 0

FLOODING
F'ercent F'robability
None 0-
o-2$' 50
r-l~c$ 100
>lO$! 200

ROCKINKSS
(Percent outcrop7
‘2% 0
2-l% 20
x0% 40

SHKIBK-SWELL
(Mineral layers only)

(con:)
‘a.03 0
.03-.06 5
.06-.og 1~0
>.09 20

_-

90 80
120 110
1~50 140
170 160
200 200

<-_ one or __>IOther

FROST ACTION-
GW,GP,SW,SP 0
GM,GC,SC,CH,OH  5
ML,CL,OL,MH,SM 10

STONIm:SS
(Miner& soi~ls onI yj

(Aerial percent)
a.1% 0
0.1-34/n 15
>3$z 30

uNu”D:11  CIdSS
(Minerals soils only)

GW,GP,SW,SF'
SANDY GM,GC,SM,SC 0

cL/PIa 5
l~,oAMY ML,CL/PI>15 25
CLAY CH,MF[,OL,OEI 50

INN-

ock

80
50
20
IO
0

&q-i
1

H:

t
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1, ovm-
bag.
Skel.
ippable
Bould.

50
20
0
0
0

SOIL DRAINAGE

m-

Mod. well 40

Somewhat poor
P00r 80
Very poor

FERMAFHOST
(Depth)

None 0
a-M<5 ) 70
3.5-3m(5-10') 5 0
3-6m(lo-20') 35

SLOPE
(Percent)

O - 8 0
o-15
15-30 2:
30-60 100
>GO 150

WOOD
(Layers, logs, stumps)

Aerial frequency
within 3 m

None
O-3 4;
>3 90
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OIGANIC S3ILS TASK FORCE f@XI'ING
St. Eml, Minnesota

November 2-t-December 1, 1~972

Report of Committee on Wildlife

The committccon wildlife met only for about one hour on November 30, 1972,
to consider interpretations of organic soils for wildlife habitat. The
reason for the short meeting was because the participants were on other
committees whose work seemed to be of higher priority. During our meeting
we considered briefly the philosophy of interpretations for wildlife as
well as Soil~s Memorandum-74 (January 20, 1972)--Soil Interpretations for
Wildlife Habitat. Our recommendations follow:

1. More emphasis should be placed on relationships between wildlife
or wildl~ife habj~tat and soil associations rather than soil
series and phases of soils series. The latter seems to be the
approach used in Soils Memorandum-'&.

2. In regard to Soils ~1emorandum-711-, we recommend the following:
a) Ratings for grainsnd seed crops and for domestic grasses

and legumes on organic soils should be based primarily on
the classes for crop production that have been devised
during this meeting.

b) We challenge the ratings for hardwood trees and coniferous
plants because the better soils are rated highest. We
think the poorer soils may well be better for producing this
kind of wildlife habitat.

3 . Suitability ratings for special uses such as for construction of
dikes, production of open-water areas by using explosives, etc.
shou1.d be developed.

4. A committee be designated to further study and to develop guide-
lines for making interpretations on wildlife habitat on organic
soils and integrating such interpretations with interpretations
for mineral soil~s. The committee might consist of:
a) One SCS biol~ogist from each SCS region.
b) One or more biologists from State Departments of Natural

Resources.
c) One or more biologj~sts from the Forest Service and/or the

Fish and Wildlife Service.
d) Soil Scienti~st.

Incidentall~y,  John Bedish, H~i~olo[:i~~s.t,  XX:, ::I;. Paul , Mlrn~c::oi.n
agreed to chair such a cc~rnmi~I,tcc. Wc n:l ::I, ri:r:~~mmcnd  l,hnl. John
Mathison, Biologist, Forest :;crvjce, Chijqcwrc Nai.lr,nal 111<~ror,t,
Cass I,ake, Minnesota be 011 this committrx.
5. The present committee on wildlife formed by thi:: ta::k force

should be discontinued.

Committee for Task Force:
II. R. Finney (Chairman)
D. F'. Slusher
S. Rieger

Other Participants
R. E. Smith
E. Neumann
S. Shetron



TASK FORCE ON ORGANIC SOILS__ ___ -_ - -

COMMITTEE ON COMMERCIAL USES OF PEAT_.~_,_~~.~_  _- - ___~____ - _ -

COMMITTEE MEMBERS:

34.

a

Warren Lynn S.C.S., Lincoln. Neb.
John Day
R.S. Farnham (chm.)

Canada Dept. of Agrlc.  Ottawa
Univ. of Minn.

The above comrnitteee  met informally during the week of Nov. 22 - Dec. 1, 1972
and it was decided that the chairman would prepare a summary of the activities
regarding establishing of standards for classification,  sampling and testing
commercial peat by the A.S.T.M. (Amer. Society for Testing & Materials,
Philadephia). A.S.T.M. Committee D-29 on Peats, Mosses, Humus, and related
products was organized in 1963 and subcommittees have subsequently worked on
classification, analyses and testing procedures for peat products. A stand-
ard classification of peats, mosses, humus and related materials was approved
and became effective in April 1969 (A.S.T.M. designation D 2607-69). A sumnary
of this specification (designation) is as follows:

A definition of the material is given so as to exclude coal, lignite,
bark and other non-peat organic materials. Fibers are defined as
material retained on an A.S.T.M. No. 100 mesh sieve (0.15 mm) and
less than (0.5)inch. Classification of materials Include kind and
amount of fibers of a specific kind; such as

Sphagnum Moss Peat (Peat Moss)
Hypnum Moss Peat
Reed-Sedge Peat
Peat Humus
Other Peat

The above standard is advisory only but probably will be adopted by U. S.
Government (G.S.A., Navy Dept., etc.) to be used in writing specifications
for use on grounds at government installations.

New standards approved by A.S.T.M. D-29 committee include the following:

D2973-71 Test for total nitrogen in peat materials.
D2974-71 Test for moisture, ash, and organic matter.
D2975-71 Test for sand content of peat
D2976-71 Test for pH of peat materials.

The above is a pH test using O.OlM calcium chloride
solution (salt solution pH).

D2977-71 Test for particle size range of peat materials.
D2978-71 Test for volume of peat materials is measurement of

the volume of loose and baled peat expressed in cubic
feet.

D2980-71 Test for volume weight, water holding capacity, and air
capacity of water saturated peat materials.

Canadians are members of these A.S.T.M. subcommittee and therefore we have
their imputs. This Is because Canada exports all its peat moss to the U.S. a
In addition, there is a committee of the Intl. Peat Society which is working
on international standards for commercial peat. We are kept informed of their
activities  and Progress and they have copies of our A.S.T.M. standards.



Organic Soils Task Force Meeting
St. Paul, Minnesota

November 27-December 1, 1972

SOIL TAXONOMY

Since most of the participants were actively associated with soil taxonomic
matters, the opportunity was taken to obtain their reactions to several
proposed changes in Soil Taxonomy. A total of 2-l/2 hours of conference
time was utilized. Copies of the proposals were distributed Monday afternoon.
~:ach participant receive? dupl~icate copies of each proposal, fixed to make
carbon copies. An hour was all~owed Wednesday morning for oral comments,
questj~ons,  and discussion. Carbon copies of written comments were returned
to the meeting secre-tary  who compiled the comments and reactions. An hour
was all,owed  Thursday afternoon for discussion and to indicate recommended
disposition of each proposal. The following list of the proposals is
categorized according to the recommended disposition.

I. Proposals recommende~i for immediate incorporation into Soil Taxonomy.
Ii' the changes are deemed too extensive to be incorporated prior to
publication, they should be considered for the first revision of the
published Soil Taxonomy.

1. Proposal: Est.imate  fiber percentages in field descriptions based on the
volume oi' soil material. The present directions are to use the
orgarlic volume as a base.

liC!ELSOll: In practice organic volume and total volume are the same.
iiecomnleridati,orl: Immediate incorporation. State that estimates be

made on soil volume excluding coarse fragments and mineral layers.

2. I'roposal: Ilrop Unrubbed Fiber as a definitive criterion for histic
materials at the Suborder l~evel.

iicason: Rubbed fiber is a better indicator of degree of decomposition
than unrubbed fiber. Unrubbed fiber is misleading in many cases
because "ghost fibers" give impression of less decomposition than is
actual~ly  the case. No reliable test procedure has been developed
for unrubbed fiber.

Iiecommendation: Immediate incorporation.

3. Proposals: Drop the special definition of cryic temperature regime for
IIistosols  and use the defidion presently used for mineral soils.
(Drop cryic defitiions  for organic soils, pages 3-61, Soil Taxonomy,
and utilize definitions employed for mineral soils--same page.)

Reason: Eliminate duals system.
Recommendation: Irm~wzdiate  incorporation.

35.
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4 .

5.

I I .

6.

Proposal  : Add Terric  Subgroups to Great Groups of Sulfihemists  and
Sulfohemists.

neascin: A practical need has been expressed by personnel in the northeast
regi~orl.

Hecommendati~on: Immediate incorporation.

Proposals recommended for incorporation at the series or phase level.

Froposal  : Add a Sphagni.c Subgroup in Great Groups of Cryohemists  and
Rorohemi~sts  .

tienson : Sphagnic l~ayers or, the surface of a hemist would markedly affect
plant [:rowth  and shoul~d~  be fYa@~?d.

Recommendation: Handle as phase.

Proposa l  :  fidd a subgroq) of 1,ithic ‘l’erri.c  Medisaprists. Ilefine as
Medi~sapri sts like typjc  except for f and c and the lithic COntaCt

is below the subsurface tier.
Reason: A mineral layer greater than 30 cm thick above a lithic or para-

lithic contact is significant to use and management, and should be
recognized at the subgroup level.

RE commcndati  on : Hand~le  as series or phase as needed.

f’roposals viewed favorably but should be tested, reviewed arrd reconsidered
fo r  i~ncorporation  into Soils l’axiinomy.

I’roposal  : Place the base of  contri,l  secl.j~on  f’or al 1 IIlsl.~~:x~1  6 at, a 41’1’1.11
of 1~60 cm.

Reason: Canadiati  experierlce  i n d i c a t e s  krlow:l od(:e  oI’ UK: mnl.erin~l  1.~ a
depth of 5 or 6 feet is necessary to make cju@,emclltr:  [‘or ayricul  ~.III.ILI
use. Mineral soils are characteristically described t.<l a depth (11’ :a
feet, or more. Ir Sividing responsibi l i t ies  for  cataln[{ing the c!rrrl.l~‘s
resources, soil scj~ence  is generally allotted the upper 5 or 6 feet.
One set of depths would eli.minate  the mr,fision  of havi.ng a dual
system.

Recommendation : Preuare for review.
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It,. Proposal : Modify the defiriitiotl  of E:ntisols to i~nclude  soil~s  with the upper
50 cm or rwre formed in marl or dintomaceous  earth and to permit I~llese
kinds of soils to have a Ilistic epipedon. To accomnlodate  these ki!~ils
of soil, add a Great Group of Umnaquents  to the suborder of Aquents.
Subgroups would be added as needed. Fossi bl e subgroups niigbl. bc
Terric, IIi.stic, or ThaptwI1isti.c.

Reason: Marly and diatomaceous l~imnic materials are mi~ueral by current
def init ions, and as such do not fit ~11~ into llistosols. Their
properties are distinct enough to be separated from other Aquerlts.
They would parallel Hydraquents  to some extent.

Hecommendation: Prepare for revi~ew. l
17. Proposal : Identify salt (sodium) affected HistosoLs.

I. . Redefitle  E’ibri~sts  in key to suborders to exclude soils having
au SAf< > 13, (or sodiwn saturation that ins 15 percer~t  or more)
in > half of the upper 50 cm.

2. Add to definition of Saprists 2. ----, or 3. have SAH > 13 (or
sodium saturation l.hat. is 1~5 percent UT more) ill more than half
of the upper 50 cm; arid It0 do not have a sul~fwic hori?,on that has
its upper . . . . etc.

3. Add to key to great grouI~s following Horosaprists.
iither Saprists that have SAii > 13 (or sodi,um saturati~on thatis 1~5
percent or more) in more than half of the upper 50 cm--1Ialasaprists.
Typic Halasaprists. At present, only two swipes o:T Hal asaprists
are reco&nized. These are the Lafitte and Del~comb  seri~es. Typic
Halasaprists should be defi~ned  to include items 2 and c of the
def%ntions of Typic Medisaprists. The Lafitte  serjes  is of Typic
Halasaprists. T h e  Wlcomb seri,es is of Terri~c Kalasaprj,sts.

Reason : Salt and/or sodium affected organic soi.ls commor~ly  occw i~rl coastal
areas and shoul,d  be distinguislied.

Recommendation : J’repare  for rev.i ew.
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18. Proposal : Recognize Fluvaquentic Terric Subgroups explicitly. Require
mine~:al bands to be at least  30 cm above the terric contact .

Reason: Minera,  bands significantly influence the hydrology and should
b e  f:.agged  in  terr i c  as  wel l  as  typic  pedons.

Recommendation: Drop. Situation best handled as now done in Soil
Taxonomy.

19. Proposal: Modify the definition of  Entisols  to allow Hydraquents to
have a Histic  epipedon.

neason: Hydraquents commonly have Histic surface layers. There i s  no
a l t e r a t i o n  of the type asaoci.ated with cambic hor izons ,  and  the  so i l s  should
not  be  inc luded  wi~tb Incepti.sol~s as is presently the case.

Recommendation: Drop. Now included in Soil Taxonomy.

Unused  Sub&oues  of Histosols__._,__ _  _... __~~ ._~._.__

11. R.. Finney and K. S. Farnham  pointed out that~ a number of subgroups are
o u t l i n e d  i n  S o i l  Taxonon~y  for which no series have been defined and
proposed that consideration be given to deleting some as all  of  the unused
subgroups. T h e s e  conunents  follow:

“For background, the fact thaL few ser ies  o f  His toso ls  had  been
defined before the development of  the classif ication need special
emphasis. Compared to mineral soils very little was known a b o u t
the extent of  the di.fferent  k i n d s  o f  H i s t o s o l s . Most of  the sub-
groups  that  have been defined (all  statements refer to definitions
in  Soi l  Taxonomy,  Dec .  19~70)  coul~d logically be expected to exist
somewhere but tllei~r  extent generally was unknown. During the several
years that the systenl  has been tested, one might assume that by
this time at least one soil  series would have been recognized in most
all  subgroups that have some appreciable extent or significance.
However, of  the 88 defined subgroups that could logically be expected
t o  o c c u r  sonwhere  in the Ii. s., named series have been recognized
in only 37 of  those subgroups (based on Soil  series of  the United
s t a t e s , Puerto Rico, and the Virgin Islands: T h e i r  Taxonomic  Class i -
f i cat ion ,  Aug.  1972) . Perhaps most of the subgroups with no series
could be eliminated. Further, in most of the subgroups that do
have  a  named se,.ries, many have only one f awily  with named series,  and
in turn many of these fani~lies  have only one named series. Thus,
SOme  of  these subgroups also cou1.d  be  e l iminated . Some ways in
which subgroups could be elj~nrinated  follow.

In regard to the sj~tuation  where no series have been defined for
subgroups, consider for example the Medjfibrists. Twelve subgroups
of Medifi.brists  have been defined, but named sol.1 series have been
de f ined  iu only three subgroups; namely the Typjc, ~imnic,  and Terric.
The  subgroups  width  no series are:

Fluvaquentic
Hemic
Hemic Terric
Hydric
1;ithic

Sapr ic
Sapric  Terr ic
Sphagnic
Sphagnic Terric
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Perhaps one can assume that the reasons no series are recognized in these
subgroups  are  that  (1) extent is very minor or even nonexistent,  or (2)
extent may be significant but it  does not occur in mappable bodies (occurs
in a transition zone between two more important soils), or (3) extent may
be significant but is so similar to some other taxon  that not much is
gained by recognizing it . The differentiae for the Fluvaquentic,  Hemic,
Hydric, Lithic and Sphagnic subgroups would be eliminated. I f  s u c h  s o i l s
were recognized, they would fall within the Typic subgroup, and they would
or could be recognized at the series category. This also would eliminate
the Hemic Terric,  Sapric Terric, and Sphagnic Terric subgroups which in
turn would be included in the Terric subgroup.

In regard to mono-series subgroups, consider for example the subgroup of
Hemic Borosaprists in which only the Carbondale series has been recognized,
The differentiae for that subgroup should be eliminated and such
di f ferent iae  could  be  recognized  at  the  ser ies  category .

Perhaps some general criteria could be developed for the recognition of
subgroups. Chief among the criteria certainly would be extent.  We
generally recommend that for a series to be named, it must have an extent
o f  at  least  2 ,000  acres . For a subgroup to be recognized perhaps at least
something on the order of  5,000 to 10,000 “mappable” acres of  that soil
should be required. Further, data on hand would have to indicate that
more than one series will  be recognized In the subgroup. We see little
utility in recognizing a subgroup with only one series. The  d i f ferent iae
that specified such a subgroup could be relegated to the series category.

A s  WC’ see  i t , in about two years the classification of  Histosols would be
tested  suf f i c ient ly  for  the  cons iderat ion  o f  major  rev is ions . One of the
main  ob ject ives  o f  th is  rev is ion  should  be  a  s impl i f i cat ion  o f  the  c lass i -
f ication primarily through the elimination of unneeded or unimportant
subgroups. We would hope that the users of  the classif ication of  Histosols
would consider this as a major objective in improving the classification.
Further,  we hope the task force on organic soils will  seriously consider
this  facet  o f  the  c lass i f i cat ion  in  the ir  next  meet ing . ”

System Systematics

An ob ject ion  was  ra ised ,  in  pr inc ip le , to  the  taxa of Sulfohemists  a n d
Sulfihemists presently in Soil  Taxonomy. Sul fur  a f fec ted  Histoso ls  are
Hemists, regard less  o f  the  s tate  o f  decomposition.
p lace “special  i n t e r e s t s ”

I t  d isrupts  the  sytem to
above the orderliness of  the sytem. Sulfur

recognition could be handled adequately within each of  the established suborders.
i . e . , S”lfifibrists,S”lfihemists,  and Sul f i sapr is ts .



Temperature CJasses

,lohn nay pointed out that the U.S. Has two systems of temperature classes:
olle ill Soil Taxorlomy arid one on the soil climatic map. The latter is a
product of ,the World Soil Map and FAO, and correlates with the scheme used
Ian Canada. l>ay suggested we get our definitions together, perhaps giving
preference to Soil ClXmatic Map definitions. Apparently the discrepancies
are for the colder soil%

41.

Aotany arid IFiber Content- -

Warrens T,ytin pointed out that the laboratory testing program for fiber content
indicated a relationship between state of decomposition and botanical composition.
The following table was presented.

Sphagnum Hypnnn Herbaceous

-_
Fibric Yes ? ?

Hemic Yes Yes(?) Yes

Sapric ? 7 Yes !woody

?

Yes

I,yrrn  asked the group for help in documenting the question marks by sending
examples elf pertinent material to the laboratory. If the indicated rel~ation-
ship is found to hold true, the only fibrists will be Sphagnofibrists.

Soils: Minerals, Organic, and In-Between-

\:avrel~  Lynn indica~ted  there is a body of evidence suggesting that soil materials
wj.th 65 to 85 percent mineral matter by weight should be considered as a group.
III i:enera~l , soils can be grouped as mineral, organic, and in-between. The
in-between group are generally depositional in nature and would include
ILydmqueuts, Sulfaquents, and other soils with soft (unless drained) depositional
layers. Andic and Limnic material~s may be included. The mineral content
should be low enoug@ to excludesubaerial soils as Mollisols and Spodosols.
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UNITED STATCS  DB'AKl'MEVTOFA~I0JLIURE
Soil Conservation Selvice
Washington, D. C. 20250

April 21, 1971

ZUEHECT:  1971 National Technical Wa-k-Plaminp.  Cmference  of the
@operative  Sail Survey

TO: Recipients of Prwzeedings  of the National Soil Suwev
Conference

Transmitted herewith arx the Prcceedings  of the 1971 National
Technical Work-Planning Conference of the Cooprative  Soil
survey. Infonmtim an sent? of the item  in the oomnittee
reports on which agreenent  was reached was released irnrediatelv
after cur cmfelPnc?  thrwph official chancels  for widespread
use. Infomtim  on other item, on which there was amewnt
will be released soon. But other item; need further study.
?hus, these camnittee  reports should not be given widespread
distribution. They have IX) official status in their present
form. Vany ideas, hocrever.  in thzse cannittee  reports are
beings  used in revising  the Soil Survev  Mawal.

Five (5) copies of these pwedings  are being sent to each
KEC and abrxlt  five (5) cm&s are being sent to the office of
each state conservationist for distribution to the applapriate
state eqzr?irrent  station soil survev  leaders and to soil suxvev
reoresentitlves  of other aeencies  that are enrared  in soil sup~~ _.
vey work in the state. In“addition,  sufficient ccvies  are being
sent for use by the state soil scientist, assistant state soil
scientist, and soil correlator.  lhe state soil scientist rrav
wish to circulate me copy of this report  afmnp  the E-11  ad
(s-9 soil scientists; but in doing so, it shxld be rade clear
that the inforrmtim,  ideas, and data in these camittee
reports simply rvepresent  ixx?nds  in thinking and progress of
work. Thus,  they do not necessarily represent  official views,
although  rrany of the nethods  ultirmtely  rray  be adopted
officially.

fifteen (15) copies are being sent to the Canada Eepepartnent  of
Agriculture  for distribution to key Camdian soil scientists.
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CONFFRENCE  ARFANGEVINTZ  AND RlRFOSE

Roy D. fbckensnith

The 1971 National Technical Work-Planninp,  Confemnce  of the Cogerative  Soil Survey was
armneed and conducted similar to the maruwr  the 1969 conference  was conducted  which was some-
what differently than in folner yeam. Instead of holdiw  mtittee neetinps  tiring the
conference, the camnittee  work was done prior to the conference,  mstly  bv correspondeme.
This shift in armngewnts  required pmnpt respnse to requests from the chaiwa of each
anrnittee  to the mrrbers  of his mnmittee.

Each of the connittee chaiu'nren  wan allotted up to 2 hours (although som? requested and used
less than 2 hcum, and sorw used rare than 2 hours) for pmxntation  and discussion of each
conznittee  report. Sorre  of the ccnnittee  chairmzn  distiihuted  draft conies  of comnittee  ZY-
ports 2 or 3 weeks in advaxe of the ccnferrnce  to the expcted participants. This advance
previw  permitted the participants to becow  mre lotowledgeable of thz subject, enter into the
disoxsicrm  - intelligently, and thus contribute rn~e meaningful idem. A copy of each
ccmnittee  draft reiprt  WJS in the hands of each particiwt  tiring  the uresentaticn  and dis-
cussion of each report. Sorre of the c&t&e chainren  arranged with other merrher~  of their
ccmnittees  to ccnduct a panel discussion to bring out the highlights  of the reports. Follow-
ingthe cmference,eachccmm6ttee cbairrrw,2pwoFkedtte  draftofhis  comnittee mportto
incorprate  the necessary  mdifimtions  t&t resulted fmm the discussions during the confer
ence,

We did, haever, antirue  the nant  practice of having a 15-mirute  presentation on the f&t
day by a representative from each of the four rep$x~s of the lad-prant  universities ad by
the federal agencies in the Cooperative Soil Survev. These included the Forest Sewice,
Extension Service, Surea of Reclamation,  Bxeau of Indian Affairs, and Bureau of Land
rwlagem?nt. Also, presentations  were made by the representatives from  FAO, Rare; fmm
C&a; and from the Weyerhauser Cowwy.

The prirrary  purpose of this confe~nce  was to aid in the antirued development and iprove-
ment of standads for carwine;  on all phases  of soil survey work, Of snecial  irrp0rtanc-z  are
techniques for field mpiw, soil descrinticns,  lep,etis,  soil clnsnificatiol,  soil swey
interpretations (both fam a"d nonfarm),  and soil investipaticns:  the develcpnent  of adequate
termimlopy with ena& precision and standariizaticn  to wrmit ~ximun  use of soil surveys;
and mthcds  of cotmiling  soil rips and preparing  rnvarscrints for the nublished  soil surveys.

E@asis was given to ways to iwrwe  soil surveys Nld their internrvtations  so they can
effectively help individuals and groups to select soils for variou? ~rmses  and to determine
response of individual kiti of soil to werent and tipulaticn.  'l%ese  antirued  ivroye-
rrents  pive asswance  that soil suwws  are desipxd  to heln all people using soils, cr widing
others in their use, to tie the wti,mrm  selectian  -p the alternatives for use and -age-
ment inorderto~~izei~es~nts  of labor and rmnw.

The rational  ccnfereme  makes use of technical cotittee  Rcarts  of the regional  tech&xl
work-planning conferaxes  of the Cooperative Soil Survey. The Mtional comnittees ntudv  and
egress  their V~@.GS  on proposals  mzde bv the rxepionnl  cmmittees. In this way the regional
cax6ttees have clearer guidelines  in nwving  forward with their can&tee assipnrrents  in fu-
ture work. The national conference is held at Z-year intervals--in odd-rutiered  yea. Four
regional  cmferences (one in each land-grant  university repion)  are also held once in 2 wars
but in evercnmbered  years.

Participants in the Mtional ccmference  include (1) scientific and technical leaderr of the
Soil Survey  staff from the national  headquarters  office and rrerrbers of the princinal  soil
correlator'  offices; (2) cne state soil scientist fawn each of the four proups of states who
attend on a rotation basis; (3) one to three land-wrant  university rerresentatives  from each
of the far land-grant  university regions; (4) cm.?  ~eoresentative  of each federal ape"cy
directly concerned with the National Coanemtive  Soil Survey; and (5) others fmm the Soil
Survey staff, SCS technical bmnches  of closely related work, and other Iporesentitives  of
state, federal, ati other agencies when they have il definite place on the apenda.

Attendance at regional soil survey technical work-planning cmferencefi of the Cooperative
Soil Survey consi~sts  of one or mre representatives from each of tti land-wa"t universities;



one from each agency cooperating in the soil survey other thvl lan&p,rant  universities; SCS
soil correlation staff in the Iesp-xtiw REX; soil survey laboratories  and soil survey  inves-
tipptions  staff! state soil scientist, soil corelatnr,  or both, and cerhaps  assistant state
so11 scientist in each state within each land-pant univerxitv  ~p.tion;  me renr-esentative
from other federul  xencies  ccoperatinf!  in the soil survey;  me or two from the natioml head-
quarters office in the Soil Survey; and others, such bs range  and wccdlNd  conservationists,
resanre  mnservationj~sts,  ccnsewatim  engineers, md apmcmists on invitation by the
repional  cmferenoe  steering mrrrnittec. 'The chainmnshiu  of each rqimal  mnference  alter-
rates between the land-grant universiti  pcup  an3 the SCS.
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SWY OF P..EXWS
by

KennethE.Grant*

I am pleased to take part in this conferare  of the Natimal  Cooperative Soil Sxvey. This
cooperative program is carried on by the Sail Ccnsewaticn  Service and other federal agencies,
lanj-grant  universities, end other state and local  agencies.

In addition to the regular soil survey activities that alp being carried on with to3 few
people end too little noney,  there ere three additional large jabs that face us:

(1) he first and prirraq  task is that of reblcine  the backlog of unp&lished soil su+
veys and getting publicatim on a cuI17ent  basis.

('2) Second is the revision  of the Soil Survey &~&EL. Mxh has been learned in the lest
20 years about tw..~ to do this wo&, hew to desiq soil surveys, ad bar to interpret the me-
suits for use.

(3) Ccnpletion of the new Soil Taxoncmy Manual is the third task.

Each  one of these three tasks is a difficult job by itself.

These days, we hear a lot about ecology end the envirorumznt.  We knew that there .ere  serious
ptila of air, water, ard soil pollution. The Service, other federal egerxies,  end the
lend-grant universities have  been cnnsciclls  of this end have been working on solutions for
WY_. We know that the kinds of soil we heve been studying, mpping, and interpretinp
are ecosystems  or potential eccwster6. OJ~ philosophy of prudent soil use is based on en
understandingofthese  ecosystem. Wit rcw we nust find nwre end betterwqs to help wide
thinking in this vastly complex 6rea and help people to develop program; that will preserve
end enhance the quality  of envitrament,  the natirel  rescu~ce  base, end family stand&s of
living,

Nthcugh cur soil survey work beran near the end of the lest century to help farmers, we can
no lager n&e the sharp distinction between ferminp end other land uses. What hepEns on the
farm affects the envixnmznt  of city people. Similarly, bad city planning hurts the farm
people. Either can help or injure  th2 erwixnrnent. KraJledge  of soils and especially
kmwledge  of their potentials and limitations ere needed by both. It is through joint planning
by both that we can heve  the best results end pit CUP  soil surveys to their greatest use.

Nos I would  like to pive you a few thxghts  for your cmsidemtim. The desire  for excellerse,
the desire  for perfecticn,  and ccntiwcus  enphais  on professimelism  ere goals of all uf us.,
We need, therefore, to raise questions an s- of o+z activities. The 1970's are zwt the
1960's. We are in a period of accelerated Pate  of change. I em lpferriw  to pri,riority  of
areas for soil surveys. When there are one hundred  people in one lccaticn  end one million  in
another, it should be obvious that the era with the cne millicn  peqle rust receive a higher
prioritv  for a soil suwev.

If whaveene~athatha~  fa prcblerrs  erx5 en x-eawithseverepwblerm,thenthe  areawith
the severe prcblerrs  rmst  receive  a higher  priori*  for a soil suwev. 'Ihe oriority  for our
surveys rmst  go to those areas where the need is mxt critical.

her the years,1  hwe hetithe ccrment  thetcw soil surrey perty leaders  arenot zccd
writers. Based on ny eqerience  in working closely with partv leaden,  I believe that they
are Ixxpetent,  capable people. If they a~ not gocd writers, where does  the problem  lie?
Perhaps it is ox? fault as rmch es their%. I raise these questions--!Jhat alp the universities
Qing to cwercorre  this deficiency? what is the SCS doing to overawe this deficiency? Pction
rmst be taken early in a nun's career to cwermmz shortcomings  in this area.

Anther  cwruent  that I hear is that the rrmt urgent euweys are not sahe&led for publication.
Areas ere being scixcMed whex~  there x-e feJer  then 10,000 oP pcssibly  only 5,000 people
living in the area. We nust  consider  the critical eras  when developing  scheQlles  for publi-
cations and give them hi@ priority.

* Atinistrator.  Soil Conservation Sexvice,  USDA, Washingtm, D. C.

$
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Ge have written nuch wer the years with rxswct to the cc&-benefit  ratjo of soil surveys.
We have made statements tlrat their use will swe millions of dollam for a county. Yet as we
work with planning age&es and units of govenwnt,  w find that even wh?rr a soil survey
etists  nw~y decisims  are bein made withcut  usinK  it. UC rmst hwe fai~led  sorwhocr  to reach
the right pec~le  with wr infoim?.tion. lhis is a situation that we rust  change. People who
sharld  be using this ir~lorlr~tion  must be made aze tb3t it is available.

If the soil survw  is CC+ valuable as we beli~we  jut is, ark+ say that it is, why do we have
thwsands  of co&s of suweys  jn storage? Con$~~.srren  ask us for help in distijhutiny. their
spies. The storage cost of soil suveys  is critical. This problem  of getting soil survevs
cut into the hands of people wh@ need them and can use them ax! at of costly storage  is
another area that needs attentim.

M&her  carrent that I hear is that the published soil survey in its prrsent form is written
for a relatively few soil scientists. It is rot written in a lanpage OF wepared  in a fomt
that is used easily by the kinds of pemle  who " usin5  sojl surveys today. If we want and
e~~;~eople  to use the puhllshed  so11 ?.UNBV,  It nust be 1" a form that is easily understood

I krnw that you are working  hard at pwr'am  imprwenent. I ask that y(u give con?ideraticn
in your discussions this week to these  subjects I have merely oFned up to ycu.

a

a



SmPmY  OF srI\nm

hY
J. Sidi Limehouse

Mr. Lirrehxse, who is c!hhaiman of the Charlestm  Ccun++~  Soil and Water Ccnser'vatim
District, extended a ccmlial  welmne to Charlestcn. fle gave an interesting  and in-
fomative  acccunt of the earlier history of the Charleston -a and shifts in land
use from  mhes to rice pro3uctim and later the memnt  of rice westward to the
extent that no rice is new @m?n in thin cwnty. Kxh of the formerly famed areas
is ncxa  covered with hwses  and other huildinps. There is great pressure by ~ople
to preserve  the mrshes. Zoning my be required to do this.

Iti. tidal  expressed his appreciatim fcr the invitatim extended to ?A0 to Dmticipate
in this conference. fle predicted that the xsults of this cmference  would Deazh far
beyond the bound&es  of the United States. fle emhasized that FAO in its work in de-
veloping camtries is usinp  soil sulvev  techniques and mthodolog! wc&ed  cut in the
United States. ltm doaments  especially that have been instrumental in progmmning
a gmat nurrber  of rA0 field activities are the Soil Survey M~ual and drafts of the
Soil Taxcmo~ Manual.

Dr. L*ldal  cutlined  FAo's  pmgmm in the field of soil sutvev  including soil interme-
t&ions,  fertilizer prrmotim!  land reclmtion,  soil data processing,  soil cmserva-
tion,  and soil testing. fle did this in a way that shmed  the pssible  apnlicatim
that FAO cculd  rake of the omn6ttee  remts  presented at this confe~~~e.

later, he gave a progress report on the preparation of the World Soil Man.

“Chief, Soil Rexurces,  I)evelcpm?nt  and Cmservation  Service, Land and Water Developmnt
Division, Food and .Qxmio.~lture  Organization of the United Nations, Rome.

WJISTON OF SOIL SURVEY WNJAI.

Karlin C.. Cline

Dr. Cline  helped guide a considerable part of the discussions following presentations
of camittee  report-s  so that thw would be of major value in revising the Soil Survev
Maulal. His mntrihuticns are reflected in the mpxts of the ccmmittees.



SOIL SURVEY ACCELERATED PUBLICATION PLAN

William W. Johnson*

It is the policy of the Soil Conservation Service to publish in appropriate form each
soil survey as soon  after completion of field work as maps and manuscripts can be
prepared. This policy rests on the federal policy on public printing and documents,
U. S. C. 44, 1964 edition, Supp. V, paragraph 1342. This paragraph says in part,
"As soon  as the manuscript can be prepared with the necessary maps and illustrations
to accompany it, a report on each soil a~ea surveyed by the Secretary of Agriculture
shall be printed...."

Publicatio"  Imbalance

Since 1951 the amount of money and the "umber of people allocated to soil mapping have
increased gradually, but there has been no equivalent increase in inputs for publica-
tion of soil surveys. The result of this imbalance has been the gradual accumulation
of a backlog of unpublished mapping. The backlog reached a total of about 400 soil
surveys by July 1, 1970. Currently, field mapping is being completed at the rate of
about 60 surveys per year.

Development of Accelerated Publication Plan

In September 1969 Administrator Grant called for efforts to design a plan for acceler-
ated publication of soil surveys so as to reduce the backlog and achieve a balance
between the rate of completion of field mapping and the rate of publication.

Several plans were presented by the Washington Soil Survey staff, with different
inputs and different timetables. Mr. Grant selected the S-year plan that includes an
Advance Happing System (AK) as one component. This 5-year plan contains the publica-
tion goals that are currently guiding our efforts.

The 5-Year Accelerated Publication Plan

The S-year plan calls for: (1) Rapid acceleration in the publication rate, followed
by d reduction to a" annual rate approximately equal to the rate of field mapping.
(2) Assignment of map manuscript compilation to the states (instead of the Carto-
graphic Division) for four or five years, until the Advance Mapping System is fully
equipped and operational and the backlog has been published. (3) Improvement of
quality of manuscripts submitted to Hyattsville, to be accomplished by systematic
technical reviews and revisions in local and state offices and the RTSC's. (4) Editing
of the majority of manuscripts by contract  with commercial editing firms. (5) Sub-
stantial extra inputs of money during the acceleration period. (6) Modest increases
in staff in the RTSC's  and the soil survey manuscripts office in Hyattsville, and
moderate increases in Cartographic staff until the cartographic backlog is overtaken,
with subsequent reduction to current staff numbers or below.

wation  Goals

This table shows goals for publication of soil surveys in the 5-year plan.

Fiscal year 1971 60 soil surveys to cmI, u 1972 120 1, II 1, II
n * 1973 140 I, I, II II
" fl 1974 I30 71 II !I II
1, 1) 1975 130 II II I? I,
1, (1 1976 and following

year* BD II 3, II n

l * Soil Survey, Soil Conservation Service, U. S. Department of Agriculture,
Washington, D. C.



Extra Inputs

This table shows the estimated total COST  for completion and publication of soil SUP-
veys in the S-year plan, including technical review and editing, cartographic work,
printing and binding, and overhead.

Fiscal Year- - Estimated Total Costs
( D o l l a r s )

1971 4,702,OOO
1972 5,833,OOO
1973 6,272,OOO
1974 5,751,ooo
1975 5,375,ooo
1976 3,548,OOO

The above include nearly $l,OOO,OOO for AWS equipment and programs. The estimates ape
based on the following general cost estimates for preparation and publication of soil
sMVeys:

Technical review and editing
of text manuscripts

Cartographic work (including
map manuscript compilation in
the states, in-house cartog-
raphy, and outside contracts) -

Printing and binding

Total for an average area -

F'rogress  to Date

$9,000

26,000

10,000

$45,000 per survey

Progress has been encouraging so far. We have found a substantial capability for con-
tract editing of text manuscripts in the Washington a~ea  and the costs of this editing
have been below our earlier estimates. We have bee" able to purchase a coordinate
digitizer and companion quantizer  and a large Cal-Comp automatic plotter, both
important components of the AK. As funds become available, we shall add mx,~e
digitizers, a digital scdnne~ , and a small canputer,  as well as a cathode ray tube
display system for review and editing of compiled soil maps. We shall send at least
60 soil surveys to GPO during the current fiscal year.
the editing of manuscripts for fiscal year 1972.

We have a good headstart on
Cartographic work for fiscal 1972

and fiscal 1973 publications is on schedule or ahead of schedule.
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SOIL S”R”EY  ACTIVITIES  IN CANADA

W. A. Ehrlich*

In Canada,  increased emphasis  on interpretations  of soils  i n f o r m a t i o n  is g r a d u a l l y  changing
the pattern of acti”itie(i fallowed in current  soil s u r v e y  p r o g r a m s . I” new surveys and
resurveys under way,  considerable t ime is  spent  by the parties in eveluating  soil  data. some
of  the  interpretarions are carr ied out  ccoperetively with  expe r t i s e  i n  o the r  d i sc ip l ines ,  p r in -
c i p a l l y  f o r e s t r y  and to a lesser  extent  in  engineerInS,  w i l d l i f e ,  a n d  r e c r e a t i o n .

Cur i n t e rp re t i ve  e f fo r t s  on soils infornution  i n  t h e  p a s t  w e r e  c o n c e r n e d  mainly  with agricul-
ture. These were directed to sai l  rat ings.  productivi ty evaluations,  soi l  p r o b l e m s ,  m a n a g e -
ment, and a few others. I”  1963 a change  occurred when  i t  was requested tkst a , ,  the surveyed
land  be  c l a s s i f i ed  wi th in  f i ve  yea r s  fo r  so i l  c apab i l i t y  fo r  ag r i cu l tu re .  Th i s  c r a sh  program
involved about  half  of  our  soi ls  s taff  for  that  period. Cur ren t ly  the  capab i l i t y  c l a s s i f i ca -
tion has exceeded the soil survey coverage of 327 million by 90 mil l ion acres.  This  program
will be cont inued at  least  unt i l  another  500 mi l l i on  ac re s  have  bee”  c l a s s i f i ed .  Th i s  l imi t
established by ARDA (now within the DeparCmenC  of Regional Economic Expansion) is about
300 million acres short of the perarafrost  z o n e . Because  land under forest occurs up to the
z o n e  with continuous ice,  i t  is  expected that  surveys and interpretatio”s will be made, sow
d a y ,  u p  t o  t h e  tundra  r eg ion .  Sowtime  i n  t h e  f u t u r e , the  land in the far north may be gain-
ful ly used for  purposes presently tboughr  to be impossible.

To survey the very large area (800 mil l ion acres)  of  land under forest  with l imited accessi-
bility presented a problem if the survey were to be economical  and the information obtained to
be useful . T o  overcome  this problem, the kpartnrnt  of Fisheries and Forestry,  who h a d  g r e a t e s t
interest  in  these lands,  selected a number of  foresters  with soi ls  t raining to develop a c las -
sif icat ion system and procedures to fol low in twpping. A scheme “as developed called Siophysi-
cal Lsnd C l a s s i f i c a t i o n . This system was tested for its feasibility and usefulness t h r o u g h  t h e
m a p p i n g  of four pilot areas at widely scattered points. The scheme was used by four different
t e a m s ,  e a c h  0” a different  pi lot  area. The projects on completion were cross-checked to assess
rhe respect ive interpretat ions by the other  teams. E a c h  t e a m  c o n s i s t e d  of a pedalogist and
forester8  with some support from expertise in geomorphology,  plant ecology, wildlife, and rec-
r ea t i on . The  surveys were p r inc ipa l l y  con t ro l l ed  t h rough  se r i a l  pho tog raph  i n t e rp re t a t i ons ;
ground control  was l imited to spot checking mainly through the use of helicopters. The experi-
nrnt  resul ted in  a  number of  modif icat ions of  the oriSi”al schenxt to a system with p o s s i b i l i -
t i e s . A number of areas have been surveyed by foresters with sore input by pedologists;  but CO
the present  t ime.  the  classif icat ion has not  received ful l  acceptance by the soil survey com-
atittee. Sam?  of the comnittee  members think the scheme is too loosely defined and arranged to
obtain the degree of  uniformity desired in interpretat ions from one area LO ano the r .  Obv ious ly
the system can and likely will  be improved. T h e  scheat?  has the fol lowing classif icat ion units :

L a n d  Ke~ion - a” area of land characterized by a dlstinotive regional  cl imate 86 e x p r e s s e d
by veSetaCLon.
Land  D i s t r i c t  - a” area of land cha rac t e r i zed  by  a  d i s t i nc t ive  pattern o f  r e l i e f ,  geo logy ,
geomorphology,  snd associated regional  vegetat ion.
Land  Sys t em - a” area of land throughout which there is a recurr ing pattern of landforms,
so i l s ,  and  vege t a t i on .
L a n d  T y p e  - an area of  land on a part icular  type of  parent  rrwter‘al.  h a v i n g  a fairly homo-
genous  combination of  soi ls  and chromosequence  of  vegetat ion. This is  considered a bas i c
ecological u n i t .

A n o t h e r  f e a t u r e  i n  the interpretat ion f ield receiving at tent ion is  Land Capab i l i ty  Ana lys i s .
This  analysis  is  intended to show the best  physical  capabil i t ies  and pat terns of  the land for
various uses . These capab i l i t i e s  i nc lude  ag r i cu l tu re , fo re s t ry .  w i ld l i f e ,  and  r ec rea t ion .
This  analysis  may be considered as the f i rs t  seep for  land “se planning.

A  scheme  fo r  capab i l i t y  c l a s s i f i ca t ion  fo r  o rgan ic  so i l s  was set up and tested lasr summer.
Like al, new classificstloo systems, the scheme has weaknesses and needs adjustments. The
principsl cri ter ia  presently used are organic mstter decompos i t i on ,  wa t e r  conditions, r eac t i on ,
cl imate,  woody condit ions,  surface roughness ,  and thickness  of  peat . Each c r i t e r i o n  i s  evalu-
aced as it applies to the soil ,  and all cri teria are sumnated  t o  a  n u m e r i c a l  v a l u e  w h i c h
es t ab l i shes  t he  so i l  c l a s s . Seven classes are defined.



At the nat‘onal meeting held in October 1970 BL Ottawa, ten subcomlttee reports  were presented.

on the “Classification  of landforms” no agreement could be reached on the approach to be used;
therefore,  i t  was reconmended  that a request be made to the Geological  Survey of  Canada to
either provide or assist our subcommittee in establ ishing a nat ional ly accepted scheme.

The  subcomnittee  on “Soil m o i s t u r e  regimes”  in i ts  quest  for  improvements  in  cr i ter ia  for  soil
drainage classes in the soil classif‘cation  system,  found that  mch  more data  are  required
before firm recommendat ions are possible.

011  “Soil climate” good progress was made. This report will be presented by Mr. Clayton.

The subcommittee on “Soil  survey interpretat ions for  engineering use” reported that suff icient
interest  has been generated by soi ls  man and engineers  in  some provinces to  establ ish coopora-
tive e f f o r t s . T h e  N a t i o n a l  Comittee  considered that  the soi ls  men  should not make  i n t e rp re -
ta t ions for  engineering purposes  without  assis tance from engineers .

The repor t  on “Crop yield assessments” recomrended  a stronger effort by soil workers for gath-
e r ing  s t a t i s t i c s  on  c rop  y i e ld s  on  d i f f e r en t  so i l s  and  a t  d i f f e r en t  manegem?nt  l eve l s  fo r  pub-
l i ca t ion  in  so i l  r epor t s .

O n  “ S o i l  c o r r e l a t i o n ”  t h e  subcomittee reported the necessi ty for  a  much  greater  effort  to
w o r k  out the  so i l  c l a s s i f i ca t ion  problems t h a t  e x i s t . An increase in s taff  is  planned.

In the report  on “Storage and retr ieval  of  soi l  survey data” the need for  faci l i t ies  was
strongly emphasized. It is planned to provide a system in Ottawa  under  the Soi l  Research
I n s t i t u t e  t h a t  will seXviCe  t h e  s o i l  u n i t s  a c r o s s  C a n a d a .

In the discussion on “Soil  reports ,” three recommendations were made:

(1)  Future  soil reports  have two main parts--one part which brings together  general  infor-
mation on the soi ls  and their  interpretat ions of  their  capabil i ty  for  use,  the other
part  describing the morphology and classif icat ion of  the soi ls .

(2)  The interpretat ions for  use be wri t ten by,  or  in c o n s u l t a t i o n  w i t h ,  p e r s o n s  q u a l i f i e d
in  t he  pa r t i cu l a r  d i s c ip l ine .

(3)  The “Style  Manual  for  Biological  Journals” be the standard fol lowed in edit ing soi l
survey reports .

T h e  report on “Soil  famil ies” emphasized the need of  this  category to assist in the sorting
and grouping of  ser ies;  a lso i t  was indicated that  the sort ing would point  out t he  d i s c r epan -
cies in rhe c r i t e r i a  u sed  fo r  s e r i e s ,  f ami ly  o r  bo th .

I n  t h e  raxonomic  c l a s s i f i c a t i o n , some changes were proposed and accepted in the classification
of organic soi ls ;  and some modificat ions were proposed for  80116 in the other orders. The
changes in  the organic  order , seven in  all, are modif icat ions in defini t ions,  arrangement ,  and
naming-- they do not  affect  the basic  s t ructure  of  the scheme. These revisions are to be placed
in the ,,ew handbook. T h e  changee  proposed for the other orders were discussed but were tabled
either for further consideration  or  to  be incorporated in  the handbook at  the next  pr int ing.
Abou t  1100  copies of the handbook,  released last  September,  have been dis tr ibuted.

Active involvement of  the soi l  survey organizat ion appears inevitable,  at least for a period
o f  tim, in the fields of remte s e n s i n g  a n d  i n  p o l l u t i o n . Since the announcement  by NASA of
the intended launching of  the Earth Resources  Technology Satel l i te  (WCS) in 1972, there has
been considerable act ion in Canada to organize interested groups to  combine their  resources
for a remote sensing program. It  is  uncertain at  tbia time w h e t h e r  C a n a d a  w i l l  conttlbute to
the cost  of  the  ERTS  v e n t u r e  or l a u n c h  a satel l i te  of  i ts  own. I” any case.  some remote sens-
ing p r o g r a m s  a r e  u n d e r  way in which the soils men  are r ak ing  pa r t . One group worked in a fsm-
ing area at tempting to identify soi l  features for  mappiw  purposes  and the  other  in  a f o r e s t e d
region with local  areas of  permafrost . Films used were conventional black and white and color,
infrared black and white and color, and mltispectral bands. The areas were photographed at
var ious  e levat ions  ranging from 6,000 to  27,000 feet  ( respect ive scales of 4 inches to 1.2
inches per  mile) . Interpretat ions have not  been completed for  the areas. I t  i s  i n d i c a t e d ,
h o w e v e r ,  that the techniques now available can greatly improve the scope and accuracy of inter-
pretat ions f rom the photographs. It is be l i eved  a l so  t ha t  t he re  i s  a p o t e n t i a l  i n  t h e  u s e  o f
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photographs f rom ERTS  for a broad reconnaissance survey of the Canadfsn  permafrost  zone (about
one bi l l ion acres)  when the resolut ion is  improved. The resolution of photographs taken at
500 miles is reported to be 300 to 500 feet. Other remote sensing experiments under way have
been on cropped areas. At elevat ions of  6000 feet ,  the photographs ( infrared color)  showed
d i s t inc t  o f f - co lo r  a r eas  l a t e r  i den t i f i ed  8s a bllsht on a bean crop, y e l l o w  d w a r f  ( c e l l e d
t a k e o f f )  on barley,  nvanganese  t ox i c i t y  i n  po t a toes ,  and  aphid in f e s t a t i on  on c o r n . InVeStlga-

tiom of  those kinds wil l  be continued.

In the f ield of  pollut ion.  the sai ls  men a r e  expec t ed  fo unde r t ake  t he  r e spons ib i l i t y  o f  p ro -
viding specif ic  information and hard data  on various aspects .  One of  these will be on loca t ion
a n d  m a n a g e m e n t  o f  erodible soils to reduce the anant of sediments carried ta the  s t reams.  The
p r o b l e m  of erosion resulting in pollution of our streams is probably more ser ious than most
peop le  r ea l i ze . The seriousness of the problem could be mrltiplied many times  because of the
possible  contaminat ion of  s t reams with the chlorinated hydrocarbon insect icides,  phosphorus,
and other substances attached LO the  sediments . I t  i s  expec ted  also that  the sai ls  men  w i l l
have to gi”e guidance to locat ion of  feedlots to avoid c o n t a m i n a t i o n  o f  water with nitrate.;
to in”esti’@te  the vicini t ies  of  mining areas for  toxic  substances such as  arsenic ,  fluor‘de,
zinc,  or  lead;  and to work with pest icide expert ise  to evaluate the inf luence of  soil c o m p o s i -
t i on  on the  degradab i l i t y  o f  pes t i c ides . Other kinds of  invest igat ions l ikely wil l  be requested,
s o m e  of which will  be  through p r e s s u r e  from the public . It is h o p e d ,  h o w e v e r ,  t h a t  we will  not
he compelled to spend tinr and money on projects dreamed up by some soapbox orators.

In conc lud ing  t h i s  r ev i ew  o f  some of our ac t iv i t i e s , I wish to add that  there  is  a  gradual  and
c o n t i n u o u s  i n c r e a s e  i n  demands for  soi l  and interpret ive information. In recent  years ,  the
interest  has  been more in  the interpretat ions or end product  of  our  invest igat ions than in  the
bas i c  da t a . Soar users  have no interest  in  the basic  information;  and i f  nothing else is
available,  they wil l  da without. IL is a sign of the times--thinking  my soon  b e  o b s o l e t e .

Since th is  occasion my bc the last time I  wil l  be at tending your work-planning meetings,  I
wish to thank all of you, and your colleagues not here today, for the courtesies and assis tance
received from you over the years.



THE SOIL CLIMATES OF CANADA

J. S. Clayton*

Climate and weather involves temperature, energy, and moisture relationships of the
biosphere in respect to place and time. Weather is a variable and immediate phenomenon
involving these relationships. Climate is a longer term integration of these factors
involving the probability of occurrence  of conditions for a" area and for a stated
time basis. In dealing with the climatic conditions of the biosphere we are particu-
larly concerned with those portions involved with productive growth, ranging in entirety
from a little above the upper height limit of plan growth to the depths in the earth
beyond the extent of significant root penetration, and to the lowest depths to which
daily and seasonal fluctuations remain significant. I" referring especially to soils
we think practically in term5 of a control section of about one metre  to four feet,
although some variability due to soil climate may be found at greater depth. These
deeper effects are more  significant to evaluation of soil for engineering interpreta-
tions, depth of freezing or permafrost, traffic stability, etc.

The co"c"rre"t  developments of the FAD/UNESCO Map of North America, and the Soil Map of
Canada, together with the increasing demand for correlation of capability interpreta-
tions relative to integrated resource management on a National basis, have focussed
attention on the necessity of establishing a comprehensive soil climatic map and a
framework for characterizing the varying climatic aspects of the soil regimes. This
was recognized in 1968 at the 7th meeting of the Canada Soil Survey Conbnittee  when the
first report of the Subcommittee on Soil Climate in relation to Soil Classification and
Interpretation was presented. In this report it was suggested that geographic areas
and soil groups should be defined with mere  precise climatic attributes. The committee
pointed out that a body of climatic data for various regional areas was being accumu-
lated and that sophisticated computational methods were becoming available for applica-
tion.

Since that time we have been progressing towards these objectives. An initial submis-
sion of a Soil Climate Map of Canada and a framework for characterizing regional soil
climates was presented to the Canada Soil Fertility Corrvnlttee  in February 1970.1/ The
map, at a scale of 1:5,000,000  was developed so that it could be easily related to the
map unit areas on the Soil Map of Canada. During the spring and swmner  of 1970, this
was further submitted to the Soil Climate Subconmirtee of the Canada Soil Survey Corn-
mittee for consideration. It was also discussed with members of the provincial and
regional soil survey groups across Canada. Suggestions from these local groups,
particularly regarding the reasonableness and practicality of comparable classes and
boundary separations within and across provincial regions were  received, and after
consideration many of these were incorporated in a revised map.

Currently, with these developments a copy of the initial report and map were given to
Dr. Guy Smith for study. Subsequently we received a letter from Dr. Smith reporting
Dr. Dudal  from FAO as stating, "that we, the United States and Canada would be expected
to suggest a map of the Climatic Regions of North America." Dr. Smith indicated that
your group had studied the Canadian scheme but considered that while it appeared
admirable for Canada, it would have serious limitations for the U.S.A. He suggested
that the scheme could be modified to fit the continental patter" by adding additional
classes and asked for suggestions.

After some study we replied by making suggestions for modification and expansion of the
Canadian scheme to make it more comprehensive in terms of Heat Classes and Noisture
Subclasses, and wide enough to be applicable, as far as could be visualized, to the
North American Continent. We also suggested expanding the concept of Moisture Sub-
classes to include Aqueous and Aquic as well as Hoist and Dry regimes, and prepared
charts to indicate such general relatio"ships.2/

* Soil Research Institute, Central Experimental Farm, Canada Department of Agriculture,
Ottawa, Ontario, Canada.

&/ J. S. Clayton. Characteristics of the agroclimatic envirofunent  of Canadian soils.
Proceedings of the Canada Soil Fertility Comnittee,  1970.

2/ Report of the Subcorrmlttee  on Soil Climate in Relation to Soil Classification and
Interpretation.
Proceedings of the Eighth Meeting of the Canada Soil Survey Committee, Ottawa,
Ontario, 1970.
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The curpent revised map and legend is based on these expanded concepts of class and
subclass and make use of the terminology necessary. These were presented by the
Climate Subcornnittee  to the plenary session of the Canada Soil Survey Committee in
October. It was recommended that the Soil Climate Hap of Canada as presented be
accepted for use on a provisional basis, subject to subsequent revisions within its
broad framework, and with the expectation that it would constitute a segment of a”
overall environmental map of the Soil-Air Eco-System. After considerable discussion
this was approved by the plenary session. It is the essence of this map and report
which I am presenting today. Preliminary copies of this report/ are available to
your committee members.

I am not going into the detail of criteria used in this address except by reference to
the subcommittee report. Rather .I wish to present the Soil Climate Map and legend and
discuss the general relationships involved.

The Soil Climate Map has bee” prepared at a scale of 1:5,000,000  on the Lambert
Conformal Conic Projection which has been adopted for the majority of the resource maps
of Canada including those for Glacial Geology, Physiography  and Soils. A copy of the
legend is included. In a general way it is self-explanatory. Four broad types of
climates ape recognized, i.e., Arctic, Continental, Maritime and Mountain Complexes.
These are separated into ten classes of temperature relationships ranging from various
degrees of Cold, Cool, Mild, Warm and Hot regimes. The last two, Very Warm and Hot ale
not considered as occurring in Canada. These classes are based on consideration of the
length, degree ard intensity of heat conditions during various seasons of the year.

These tempwdtwe classes may be further differentiated into 13 subclasses based on
length and degree of expression of moisture regimes, ranging from  Aqueous with free
water surfaces, through Aquic (saturated), to Moist (unsaturated) and Dry regimes.
The most severely limited of the unsaturated regimes (perarid)  and the three expres-
sions of Dry regimes, Aridic,  Xeric, and Torric  are not believed to occur to any sig-
nificant degree in Canada. A broad spectrum of parameters for these classes and sub-
classes are suggested in Chart 1 and 2, Table 1, 2, 3, and 4 and Figure 1 (pages 2-9)
of the SubcOmmittee  Report.

It should be understood that the combinations of parameters and coding5 suggested ape
provisional and should not be regarded as rigid. They are open to modifications in the
light of further knowledge, study and pragmatic reconsideration.

The selection of these classes and subclasses was chosen as far as possible to closely
identify with or relate to, a number of loosely accepted groupsing  and regional area
separations which have been used at varying levels and degrees of abstraction and
sophistication. These included the consideration of the report and map of Permafrost
in Canada?/,  the report on the “Climates of Canada for Agriculture!/  as prepared for
the Canada Land Inventory, and the provisional reports of Temperature and Hoisture
regimes as suggested for the revision  of the U.S. Soil Manual and the Comprehensive
Soil Classification system. With regard to relationships of Vegetational Associations
with climatic soil areas, the report and map of the Forest Re
studies by Coupla”dg/  on the Grassland Classification in the R

ions of Canad&/  and the
orthern  Great Plains have

Report of the Subcommittee on Soil Climate in Relation to Soil Classification and
Interpretation.
Proceedinas  of the Eighth  Heetina  of the Canada Soil Survev  Committee. Ottawa.
Ontario, i970.
Permafrost in Canada. Prepared by R. J. E. Brown.  Hap and Explanatory Notes.
Geological Survey of Canada. Hap 1246A. 1967.
The Climates of Canada for Agriculture. L. J. Chapman and D. M. Brown. The
Canada Land Inventory. Report No. 3. 1966. Deparhnent  of Forestry and Rural
Development.
Forest Regions of Canada. J. S. Rowe. Forestry Branch. Bulletin 123. Department
of Northern Affairs and National Resources.
A Reconsideration of Grassland Classification in the Northern Great Plains of
North America. R. T. Coupland. J. Ecol. 49. 1961.
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also been considered. The major consideration however was to relate the classes and
subclasses es closely es possible to the well established classical separation of
zonal soils, particularly in the Northern Great Plains where the genetic relationships
of soils, climate and vegetation have stood the test of time and practical interpreta-
tion. Thus, class 1R and 2A, Extremely Cold Arctic and Very Cold Subarctic are close-
ly coincidental with rhe widely used concepts of permafrost and intermittent or dis-
continuous permafrost areas and with Cryic end Tundric  soil and pergelic regimes. In
vegetational association they relate to Barrens, Tundra and Tundra-Forest transitions.
Class 2A when used within  (complexes of) Mountain Climatic types is usually associated
with Alpine soils and vegetation. The Continential  types are characterized by wide
diurnal and seasonal fluctuations. Class 3C and 4C, Cold and Very Cool Continental
climates with very cool summer seasons in terms of accumulative degree days and summer
season temperatures, fall generally into the concepts of Cryo-boreal  climates. it
was considered desirable for practical interpretations of soil capabilities (in Canada)
to make two separations in this grouping. The class 3C Cold continental climates are
of greatest occurrence in the Northern Great Plains and Northern-Interior Plateaus of
British Columbia.

Classes 5C and SC, Cool to Mild Continental climates have warmer summer seasons in
terms of accumulative degree-days and seasonal temperatures than classes 3 and 4, end
correspond generally to Boreal end Frigid regimes. Here again it wds considered
desirable to make two separations within this range.

Classes 7C end 7-SC transitions with moderately warm to warm  continental clim.axs
correspond closely to the coolest types of the Hild  climates with Uesic  regimes, having
annual temperatures greeter than @C, 47oF. These ewe associated with the warmer soil
apeas characteristic of Udolls end Ustolls. Here again two separations are considered
significant in Canada but only very limited areas of Warm Continental, Class SC OCEUP
in Canada, mostly confined to the South West St. Lawence  Lowland, the Niagara Peninsula,
end in portions of the Okanagan end Thompson valleys of the Cordilleran Interior Region.

Smaller areas  of Maritime climatic types with modified diurnal end seasonal fluctua-
tions in comparison to the extreme continental types are indicated as occurring in
the Maritime Provinces, and on the Pacific Coast and Islands. Generally they have
comparable annual and seasonal temperatures and accumulative degree days to the
corresponding classes for the Continental types but the growing seesons  ere longer end
the accumulative degree days per day are significantly less.

The Mountain types are show" es complexes of varying temperature class end moisture
subclasses due to differentiation in vertical zonation and aspect. Most of these
could be separated by more detailed mapping and study into their significant components.
They include the greeter proportion of the Alpine soils and icefields associated with
CoFdilleran physiographic areas but range through the whole gamut of Classes and
Subclasses.

The separation of Moisture subclasses, attempts to recognize the significance of the
Aquic, Moist, Wdic and Ustic), and Dry, Aridic, Xeric end Torric Regimes. As stated
previously, the latter "Dry" regimes ere not considered to occur significantly in
Canada. Of greatest significance In determining the regional OP zonal climates of
moderately to rapidly drained soils, are the moist and submolst  subclasses with vari-
able degrees of unsaturatio" end periods of moisture limitations. Six subclasses in
this group ranging through Perhumid,  Humid, Subhumid, Arid and Perarid  were considered
necessary to s5gnificantly separate such conditions. These were chosen to broadly
relate to the well established zonal concepts of chernozemic  soils associated with the
arid to subhumid  grassland end forest grassland transition, of the Western Prairies end
Interior Mountain ereas  end with the subhumid, humid and perhumid  concepts relating
mope closply to Luvisolic,  Podzolic  end Brunisolic  soils developed on mesophytic
forest ena true prairie sites. The perarid  subclass of greatest moisture limitations,
associated with discontinuous swerd  cover end xerophytic vegetation are of minor occur-
rence in Canada except in local areas of the British Columbia interior. The suggested
parameters for these classes are based on ranges  of moisture deficits and precipitation
indexes derived from precipitation and potential evapotrenspiration, relating to stor-
age capacities es indicated in Chart 2.

The addition of Aquic subclasses was introduced to enable further characterization of
map unit arees  where complexes OP associations of well drained "zonal"  soils with im-
perfectly to very poorly drained Gleysolic 01) Organic  soils associates are know" to



occur. They  are indicated on the map solely by the occuc~ence of such units on the Soil
Hap of Canada, and the subclass is based on a crude estimate of the duration period of
saturation. It is recognized that the occwrence  and classification of these sub-
c1asses  depend on a number of independent factors including:

(1) The accumulation of surplus precipitation in an area, above the capacity of
the soil to readily absorb.

(2) The ability of the soil to remove such surplus either by internal drainage
or surface runoff.

(3) The characteristics Of the land form, topography and drainage pattern of the
map unit, as for example, patterns with dendritic patterns of external
drainage or with patterns of enclosed depressional contours lacking external
outlets.

Because  of such factors, and lack of mapping detail and precise observations, we are
only able to generalize as to the map unit arwas  where significant inclusions of aquic
regimes may be expected to occur.

It is hoped that cwxent work by the Agrometeorology  Branch on calculations of moisture
surplus as well as moisture deficits, will enable us to evaluate these soil landscape
areas more successfully in terms of the microclimatic level of abstraction.

This in essence is the background to the present Soil Climate Hap of Canada. Data for
a soil climatic analysis of a number of selected meteorological stations representa-
tive of the various climatic classes and subclasses is given in Table 5. A series of
Environmental tempwature  charts showing the patterns of degree and gradient of Air and
Soil temperatwe  relationships for selected stations are presented.
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TABLE  1. CHARACTERIiXTION  OF  THE  SEASONS  AND PERIODS

Crowing  Season - t i le  periods when  the soi, t e m p e r a t u r e  ( 5 0  c m )  i s  ,  5% (41OF)

P1: Mild Cmvth P e r i o d
>5”C (41°F) but < 15°C (59OF)

P2: Thermal Growth Period
115% (59OF)

D o r m a n c y  Season - The periods when  the soil temperature  (SO cm) is C 5°C (41°F)

PJ: Cool Dormant  P e r i o d
‘ 5 %  ( 4 1 ° F )  b u t  z 0% (32OF)

p/+: Frozen Dormant  Per‘od
c OOC (32OF)

The depth of the soil frozen during the “Frozen Dormant Period” my be expressed and
coded a~:

Code Depth of Freeze

0 N o  freezing  at 20 cm (S- inch)
1 Frozen  at 20 cm (8-inch)
2 Frozen at 50 cm (ZO-inch)
3 Frozen at 100 cm (40-inch)

Each season or period may be characterized by parameters such as:

- Length of season or period in days
- Accumulated Degree-Days within the respective  temperature levels
- &an soil temperature for the months the temperature is within

the respective defined levels or for Decetier.  January,  end
February as may be stipulated.

TABLE  2 . DESCKIPTIVE  TINE-SCALE TERMNOLCKX

Code DeSCriptiO” Time Period
Number Term Months Days

8
9

NO”e 0 0
Insignificant < 0.5 months < 15 days
Very short 0.5-Z months 15-60 days
Short 2-4 months 60-120 days
Moderately short 4-b months 120-180 days
Moderately long b-8 months 180-240 days
Long 8-10 months 240-300 days
Very long 10-11.5 months 300-345 days
Nearly  co”tl”“*“B 11.5-12 mnths 345-365 days
Conti”uous 12 365 days



TI\BLE  3. OBSCRIPTIVE  TE~ERA1vKE-SCALE  TERMNOl.OCY

COde

1
2

3
4

5
6

7
8

9
10

< 2ooP
2oo- < 3.20

2 32O-  3bo
~36O- 41°

.41o- 470
‘470-  590

.59O- 65o
>65o-  7 2 ”

.,72O- 85O
~?85o

T h e  T e m p e r a t u r e  C l i m a t i c  C o d i n g  rhus i s  based  on  a  combinat ion  of
t h e  C o d e  Numl,er  f o r  a  p a r t i c u l a r  T i m  a n d  T e m p e r a t u r e  f o r  a season
o r  per‘od.

e . g . 4 5  i s  m o d e r a t e l y  s h o r t ,  cool
6 2  i s  lone, v e r y  c o l d
5 6  i s  mrderately  l o n g ,  m i l d

TABLE 4. IESCRIPTIVE  REQUIREHENTS  FOR THE
MOISTUKE S”BCLASS  OF THE MOIST REGIME

STY= -_-Moisture Irrigation Rewiremnt Precipitation I n d e x

:,
Yersrid > 12” c25
A r i d 77.5”  - 1 2 ” 25 - 45

8 Semisrid 5  - 7 . 5 ” 4 5  - 5 8
f Subhumld 2 . 5  - 5 . 0 ” 58 - 73

:
H”WliC 1  - 2 . 5 ” 73 - 84
Perhumld 0 - 1” 84 +

Irrio”  R e q u i r e m e n t  in I n c h e s

Based  on  50% r i sk . S t o r a g e  c a p a c i t y  2” a n d  t r a n s p i r a t i o n  a t  .75 o f
potential r a t e .

P r e c i p i t a t i o n  I n d e x

Expressing  as a %  the contribution  o f  seasona, p r e c i p i t a t i o n
t o  p o t e n t i a l  c r o p  p r o d u c t i o n .



REwRTOF‘IHEL&iDGRANTCOLUcJ:REPFEXNMlTVE
OF ?HE NOPTlEA5T  REGION

D. S. Fannie

I am very pleased to be able to attend this mnference  and to be able to speak to people who
. are  so influential of soil survey  progMns.

I acoeptedthe rcminaticn  to b-em vice-chainran  of the Northeast Soil Survey Work Planning
Conferencewithmiwderrotions,since  Iwillbeaway  forayear’s  s?.bbatic  leave starting
July 1, 1971, H.wa'er,wehweagccd&&w.n in Sid Pilgrim and I pliably  will hardly be
missed, I will be working on ira relationships  in soil drainage sequences in Bavaria
&'estGenrany)  withEn UdoSclwrtmam. While inGenwrry  I shall be participatinginthe
ISSS neatingthis  Septerrber  cm Psuedo-Gleys  and Gleys-4enesis  and Vse of iiymhic Soils.
So if anyone has anything that they would like me to try to find at or bring up at that neet-
ing. I shall be glad to try to obli@.

Next, let me n&e a few remarks abcuttheway  cur soilsweyworkplanning  conferences,both
regional and national, are xun. At au. last Northzast  meeting M followed the style set by
the national  conference in having the cannittees  do nest of their work before the ccnference,
alla&g  rare tim for all the participants to hear and discuss the ccmnittee  reports. 'IMs
worked very well. Mostmrmittee  chaimencamtotheccnferenceanedwith  copies of their
written reports and things p-dedvery  smpthly. Inccntinuingthis  policy, three can-
mittees (1. Miscellaneous Land.&pes,2. Clinnte  in Relatian  to Soil Classification an3
Intewretation,  and 3. Forest Soils) were set in n&ion  this last summer to prepare for the
1972 Northeast Conference.

what I really Want to suggest here, however, is that we consider  making further changes in
thewaywweccn&xtcurbusiness. In particular, I want to rake a plea for greater regicnal
aenc?y. It has beenny  expriencethatmx&ofthewo~  for the regional  meetings is dme
in response  to the charges given to the regicnal  ccnmittees  by their respective naticnal  can-
mittees. This has the effect, I believe, of allwing  too little time  for the workers in the
regions to ccosider  their cwn individual 0~ uniquely regional  prcblene.

You might ask, what would the regional people do if the national  grmps didn't n&e such m
effort to keep thembusy. 'Ibis is a fair question, and I suppose that we at the regional  level
mi&t be in trable  if we had to do rare thinking  for cwselves. However,  then ape things
ttit we could consider. For exanple,  last year Dr. Dick Arnold at Come11  cwrdinated  a
regional  survey of current research and research needs in soil classification, survey, and
land use in the Northeast. He reported to the Northeast Expertit  Staticns  Regional  Research
Carmitteethat5itenswe~~i&~nastirrportant.  lhesewerz:

1.

2.

3.

4.

5.

Need for studies of soils of tidal marshes.

Data collectin, of on-site soil factors as criteria for interpretations of soil
survey for ncn-farm  lard uee, 1nthisregaTdDickba.s  infornedus  thatthel‘ewas
gcalccnsensus  in the research cannittee: a) that we do not have the basic data to
suppat  rany  of CUT1  Ipcamlen &tions,b) thatwe  need to define th? areas inwhich
studies are needed to provide  hi& priority data, and c) that we need to develop
field techniques that give reasonable estimates of pertinent parameters faster and
possibly nae relevant to field conditions than saw precise laboratorv techniques.

Asssssi~  survey data for intemive land use.

Rev&w  of status of soil rninwalo@al  data in rrlaticn  to potential needs in inte*
predation, including classification.

Feviw af SCS research proposals by state representatives.

With regard to soil mineralogy  I have beenpleasedtoseethatin  the last year awregianal
soil mineralogy work grap  (which i6 separate from the soil survey work  planning grcup) has
finally gotten off the grand. lhe grmp  m?t last week in New York and got to the pint  of
really discw&ngthe  soilmineraloRicdlresearchbeinpdoneinthe  x%&n.  OIlrNurtbzast
soil survey t..erk grwp should interact with this gnxp. lhe mineralogy grap is hoping  to

Qepxctrrent  of Agraray, University of MazyLand,  College Park, Kaylead



wt cat som publications on the miwralogv  of the soils in the region and the soil survey
pwple can help with this.

So I am saying that there is business that is rr~lr  strictly r‘egional  in score and that if the
national conferences didn't keep the regi~o~l  ccnferences  so bus?, mx% attention could be
given to it. I supRest that ror% consideration should be Riven at the rwpional  conferences
to bending or shaping our Mtional  soil taxona?!  system to better serve re&nal needs.

I want to finish up, however, bv talking &cut  our national soil claqsifiation  svstem. I
think m>st soil scientists i.n the experirent  stations of the Northeast are quite happy with
the corrp~hensive system and many of us use it in teaching soil classification and survey
ccurses. We like the systentltic  ncnenclature  anl, at least the idea of, exact definitions of
classes. At Kxryland,  and thrcughcut  the regi~on,  SCS people have been very peed in supolyinr
us with maps and other liaterials  to aid cur teaching. Iti. R. W. Sinonson  has been especially
helpful in speak+,  to rm, classes. Each  war he gives his slide illustrated "Soils of the
World" lecture ad it is the highlight of mv soil classificaticn  ccurse.

For teaching, twever,  there is a need that I think b&s rat been fulfilled, and I dcn't knew
whose fault it is. We need sane wall-size soil mals of the U. S. and of the world employing
the nw system. I an sure thw wxld  be exwnsive  because onlv a limited nurrber  cculd be
sold. Wit for those of us teaching soil classification thrcughrt  the countty they wuld be
extrerrely  useful, (and they should  further publicize  and advance the use of the classification
svstem). The  naps themselves are available but not wall-size  versions of them.

oi the conplaints  that I have heard alxut the cl&wification  system in the Northeast, one of
the main ones seerrs  to be that it underwphasizes  soil parent material. Part of this gets to
be a sermntical  question, since me can ar&e  that the oarent  materials  of A and t! horizons do
not exist anylmre. So I think what some of n?z colleagues are swing. is that we need nope
emphasis, at least at the soil series level of classification, on the C and R horimns. In-
terprx?tations  people say that one of the big values of soil suwevs for nm-agricultural
interoretations  is that the soil series (at least as they have been defined in the past) have
given a gcal indication in nany axas  of the kind of material  that is beneath the soil. Thus
they are warning us rot to beccmr  so engrossed  in defining soils in tern? of dimastic
horizon  etc. that we forget some real important uses of the sur~ev, They say let us be the
rulers of the soil classification  system and let's n&e sure that it works for us, not the
other way arand.

In closing, let m? add that I hwen't given rmch attention to the thin* that happened at cur
last Northeast conference. It was a gxd confez%!nce  and those wtn are interrsted  in the work
of specific ccmmittees  nnv, an3 probably  all%@ have, lmked at the written prcceedi~  of
the confereno?. In this regard, I want to request that &cut 15 spies of the prcceedngs
of the conferences in each of the other regions be made available to us in the Northeast. We
xed them particularly so that our cormnittee  chairmen  can be well informed  as tc what is
taking place in their subject matter  are.33 in the other legions. vWe need rrore of this direct
crmnunicaticm  between the regions.



REPORT OF THE LAND GRANT UNIVERSITY REPRESENTATIVE
OF THE SOUTHERNREGION

D. E. Pettry*

The biennial Southern Regional Technical Soil Survey Work-Planning Conference met at
Louisiana State University, Baton Rouge, Louisiana, on May 5-7, 1970, with S. A. Lytle,
Louisiana State University, Ch.drman,  and L. L. Lofton, SC?.,  Vice-Chairman. Some
sixty-five members participated in the conference, representing the land grant  colleges
and experiment stations of most of the thirteen southern states and Puerto Rico, the
Soil Conservation Service, the U. S. Forest Service, and the Tennessee Valley
Authority.

Some thirteen committees with specific charges developed reports by correspondence
prior to the conference. The following cannittees presented reports at the conference;

comnittee  I

cardnittee  II

committee III

Committee IV

committee V

conunittee  VI

committee VII

convnitcee  VIII

Colnnitcee  IX

colmnittee  x

Committee XI

committee XII

conmittee  XIII

Criteria for Family and Series

Application of the New Classification System

Soil Interpretation at the Higher Categories of the
New Classification System

Application and Interpretation of Soil Surveys

Handling Soil Survey Data

Soil Moisture and Temperature

Miscellaneous Land Types and Soil Materials

Realistic Estimates of Soil Survey Laboratory Work Loads

soil Survey Procedures

Soil Surveys for Forestry Uses

Regional Projects

Southern Regional Uap Project

Regional Committee for Reviewing Changes in the
Comprehensive Soil Classification System

Tropical Soils Workshop

Over 50 people participated in the Tropical Soils Workshop held in Puerto Rico and the
Virgin Islands in August 1969. Some 43 participants came from the mainland and one
from as far as Hawaii. The Workshop presented a unique opportunity to study soils,
geomorphology  and land use in a densely populated tropical area.

Considerable interest has been expressed to organize another workshop of the volcanic
axwas  of Costa Rica. It has been suggested that emphasis be placed on the over-all
environmental relationships for such a trip.

Southern Re@onal Hap Project

The Southern Regional Map of Great Soil Groups is nearing completion. Preparation of
the map and legend are essentially ccmnplete,  and the accanpanying  manuscripts are near
completion.

l * Department of Agronomy, Virginia Polytechnic Institute and State University.
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Pollutio"

Recognizing the universal problem of pollution and the role and implications of soil
surveys in this area, the Southern group  moved that a committee  on pollution be con-
sidered. Collection of data and application of research findings toward problems of
pollutants related to taxonwnic  units was suggested as one of the possible roles of
such a committee.

Graduate P~grams in Soi&

There was considerable discussion at the conference in Baton Rouge on the role of
universities in providing educational programs of sufficient flexibility to fit current
student needs. The Southern Work-Planning Conference heartily endorsed a resolution to
encourage and support graduate programs in soil survey studies.

General Comments--~ -

There are a "umber of issues cow" to survey programs in the Southern Region, and
perhaps they are relevant to other sections of the country.  If one could describe the
status of soil survey over the past decade in one word, that word might aptly be
CHANGE. Change from a" old classification system to a new system. Change from the
mchool of thought" to a "new breed". Drastic changes have occurred in our tech-
nical vocabulary which we use to describe and classify soils. Undesirable gaps often
accompany changes.

Rather than a creditability gap, as some may prescribe, OP a technological gap, we may
be plagued with a communication gap. It is ironic that we communicate effectively from
outer space, but encounter difficulty attempting to find out what is going on in the
soil program in the next state or eve" the next county on occasions.

The lack of a" interstate correlator  seems to severely hamper the continuity of mapping
concepts across state lines. These same state lines often act as a termination point
for series delineations. In some instances, the assignment of responsibility to one
state for the revision of a" existing series which OCCUPS  dominantly in other states
leads to confusion and friction. This confusion may be enhanced by the creation of a
new series name to cover a previous error. Haste in making correlation decisions based
on fragmental OF too little data often leads to confrontations that are not easily
resolved.

Much of the confusion could probably be resolved by improved communications; two-way
communication. Procedures inaugurated a decade ago may not be adequate to meet c"rre"t
demands. Rapidly increasing uses of soil survey information for diversified purposes
has opened new horizons. Accumulation of data, proper dissemination, and uniform
interpretation seem essential for proper soil  classification. It seems essential that
we improve cormnunication  litis  among cooperating agencies if we are to properly meet
the growing demands for quality soil information.

The next regular meeting  of the Southern Regional Technical Soil Survey Work-Planning
Conference will be held at Virginia Polytechnic Institute and State University,
Blacksburg, Virginia, in 1972 with C. J. Koch, SCS, Chairman, and D. E. Pettry,
Vice-Chairman.



REPORT  OF NORTH-CENTRAL  REGIONAL  TECHNICAL  CmmlTTEE (NCR-3)
BY THE LAND-GRANT “NIVgRSlTY REPRESgNTATlVE

t. P. Wilding*

This  report  will sum,,arize  activities of the NCR-3 Committee and some concerns  of  experiment
s t a t i on  r ep re sen t a t i ve s  i n  t h i s  r eg ion . Only a very brief resume  of  the  North-Central  Work-
Planning Conference of the National Cooperative Soil Survey is included.

1. A c t i v i t i e s  o f  N C R - 3

The regional  cawiteee has completed two pro,ecLs  end submit ted a research proposal  to
the  NC Board of  Directors  for  considerat ion.

1. A folio of maps  showing publ ished soi l  surveys in  the North-Central  Region of  the
United States has been published in the Sepmrber  1969 issue of Soil Survey Horizons
10(2):4-15. T h e  state map8 show the date o f  i s sue , aveilabilicy. and  d i s t r i bu t i on
s o u r c e  o f  the most  recent  soi l  survey for escb c o u n t y  i n  t h e  r e g i o n .

2. An updating of crop yields as presented in  the NCR research publ icat ion no. 1 6 6 ,
1965, has been published in the February 1970 Crops and Soils Magazine under the
t i t l e  “So i l  Y ie ld  Po ten t i a l . ” A  map i l l u s t r a t i ng  t he  d i s t r i bu t ion  o f  major  k inds  o f
soil suborders  in  the region is  included (nomenclature is  in  terms of the p r e s e n t
classification system with Great-Soil Group equivalents of the 1938 system given in
p a r e n t h e s i s ) . Two  thousand copies  were printed for sale by Crops and Soils.

3. A proposed  r eg iona l  r e sea rch  p ro j ec t  entitled, “Evaluat ing exist ing soi l  surveys and
des ign ing  ne” soil sunreys for  various purposes” was Lransmitted  to the  NC Board of
D i r ec to r s . The  proposal  was considered too broad and encompassing by the directors
and WBB returned to the NCR-3 Comittee  for further disposition. The Commit tee  has
not met since this action was taken. Several  of  the object ives of  this  proposal
w e r e  as follows:

(a) To d e t e r m i n e  c o m p o s i t i o n  of major  napping  of landscape uni ts  cm various lend-
f o r m s  and parent mterlala.

(b) To evaluate  current  and potent ial  mapping uni ts  for  al ternate  agricul tural  and
urban land usea.

(c) To develop and test new techniques for  detect ing basic  soil p~ttems signifi-
cant  for  “~rious  p u r p o s e s  ( r e m o t e  sensing,  s t a t i s t i ca l  app roaches  such 8s f ac -
to r  ana ly se s ,  e t c . ) .

(d) To evaluate the adequacy of the Comprehensive Soil Tsxonomic  System for differ-
en t i a t i on  o f  the s ign i f i c an t  l andscape  un i t s .

I I . Concerns  of Land-Grant “ni”ere.lty  Representatives

1. Are soil s u r v e y  t e c h n i q u e s ,  psrLicularly f ield phases,  advancing in tune with  other
technological  advances in our society7

(a)  Inadequate  use and availability of backhoe and power probe equipment for field
eXplW*tio”s.

(b) Need for  addit ional  sol id research concerning type(s)  of  aerial  photography that
permit most e f f i c i en t  and accu ra t e  i den t i f i c a t i on  o f  so i l  pa t t e rn s . Photography
and timing may vary considerably from one soil region to another .

2 .  What  abou t  t he  p ro fe s s iona l  image ,  e s t eem,  and  p re s t i ge  o f  so i l  s c i en t i s t s ?  Th i s  i s
parricu1ar1y fmportsnt  in r e c r u i t m e n t  o f  nev men. What  about SSSA cert if icat ion of
so i l  scient‘sts “ersus ce r t i f i ca t ion  o f  a so i l  s c i en t i s t  w i th  b road  f i e ld  expe r i ence ,
bu t  l a ck ing  sww of the fomal c o u r s e  t r a i n i n g ?

* Department of Agronomy, The Ohio State University, and the Ohlo Agricul tural  Research and
Development Cenmr,  Columbus, Ohio.



3.

4 .

5.

6.

7.

Most land-grant  ““i”ersiLy  represeotatives are spread too thin and rn”S~ make prior‘ty
decisions  c o n c e r n i n g  their allocation of t ime to the SOI1 survey e f f o r t . I”teXsts
and responsibi l i t ies  in  teaching,  research,  and extension are  varied and numerous.
This often results in problem of interagency conmnication  and  dec i s ion -mak ing
r e s p o n s i b i l i t i e s .

Intra- and in t e r s t a t e  i n t e r agency  f i e ld  t r i p s  on  spec i a l i zed  problenm  a r e  m o s t  b e n e -
ficial  and productive. Greater  use of  this  vehicle  to solve co r r e l a t i on  con f l i c t s
s h o u l d  b e  e n c o u r a g e d  ( i . e .  Niami f ield study in Ohio,  Ind., and Mich.;  Interfingering
field study in Ohio; and Clermnc  field study with Ohio and Ind.).

Greater  need for docuwntatian  of soil variability 88 related Co mapping uni t  compo-
s i t i o n ,  taxonomic  c l a s s  c r i t e r i a ,  and s a m p l i n g  u n i t s . For example, should family
textural  boundaries  be broadbrushed  to encompass w i d t h s  proporCionnl to field snmpling
and laboratory  errors? same q u e s t i o n  for base smcu9,  organrc m a t t e r  c o n t e n t ,  C O L E .
clay mine ra logy ,  and  o the r  de f in i t i ve  c l a s s  c r i t e r i a .

Need for  rapid f ield method for  determinat ion of  base saturat ion with soi ls  in  pH
ranSe o f  4 . 5 - 5 . 5  to d i f f e r e n t i a t e  Alfisols, Ultisols, a n d  Ultic intergrades.

We a re  s ee ing  a redirection of efforts in most o f  t h e  l a n d - g r a n t  i n s t i t u t i o n s  t o w a r d s
wfe ex t ens ive  en”irownental  qua l i t y  comitments. This wil l  fur ther  broaden current
respor~sibilities o f  expe r imen t  s t a t i on  r ep re sen t a t i ve s  and tend to di lute  present
e f f o r t s  t o  the Cooperative  soil Survey Program.

III. North-Central  Work-Planni,x Conference of  the  Caooerative  Soil Survey

This conference n,et March 2-5, 1970, in Champaign, Illinois. The conference worked
through  connnittees,  the reports  of  which are in your possession.  Aspects  of  several  of
the repot-ts  fol low.

organic  Soils

P r o c e d u r e s  f o r  hand,inS organic soils are progressing. Despi te  these advances,  there is
a great  need for  analysis  of  organic  soi ls  within s tates  for  pH, m i n e r a l  c o n t e n t ,  f i b e r
c o n t e n t ,  teeperature, etc .  More descript ions needed. R .  S .  Fernham,  Uni”.  Minn.,  h a s
shown  peat to be an effective sewage treatnrnt  and waste water f i l t e r i ng  med ium-s t rong
ads”rber  of  phosphates . Comit~ee  recomnded react ivat ion of  National  Committee on
Organic Soils.

Technical Soil Mona@a~hs  and Benchmark Soils

No acti”ity except work being done by North Dakota, South Dakota, and Minnesota in Red
River Valley. Commlittee recomended  that  i t  be discont inued and become a subcomittee
unde r  l abo ra to ry  informat~ion  comittee.

Soil  drainage classes not  used uniformly across  state  l ines. P r e s e n t  d e f i n i t i o n a  idc not
allow for placement of soil by moisture regime rather than by morphology when the two
criteria d i sag ree .

Coordinat ion and Dissemination  of Laboratory Information in the North-Central Region

R e v i e w e d  and discussed progress towards implementation of automatic data processing (ADP)
in soil  survey. Comaittee  to be retained but with a change in name and object ives.  The
suSSested  nam is “Comittee  f o r  C o m m u n i c a t i n g  S o i l s  lnformatian  for the Improvemar  of
the  Environrwnt.”

Forest Soils

Comittee  has been very ac t ive . It recommends exploring means for improving comunics-
tions be tween  so i l  s c i en t i s t s  and  fo r e s t e r s . A  fo res t  so i l s  biblioSraphy on f o r e s t
s o i l s  r e s e a r c h  1s in first draft stage b u t  p r o g r e s s i n g . Research to provide bet ter
guidel ines in evaluat ing land productivi ty for  t ree growth is  in progress.  Further
study is  needed to develop guidelines for  mltiple use manaSement  of  forest  lands.



Engineering Applications end Use  of Soil Survey Data for Suburban Planning

committee  reeomoends  more and better guides, better training for soil scientists, sddi-
tional  test data, and the nanw should be changed LO be compatible  with the National
COmn~  ttee .

Criteria  for Series,  Types,  e n d  P h a s e s

Comittee  concerned about grouping of soils into families; particularly the development
of large famflies  with soils of contrastinS  characteristics. Distinctions between soil
series, types, and phases need refinement end clarification. The use of taxadjuncts in
correlations should be more restricted.

Soil ElorpholoSy  and  Soil Pamily  Criteria

The comittee agenda consisted of discussion of following topics: Study of Senesis  of
Mollic  Albaqualfs on contrasting landscapes in Illinois; phosphorus distribution as a
criterion of soil development end moisture flow; mapping  soils with infrared in Nebraska
Sandhills; end correlation of soil morphology with&&measurements  of hydraulic
conductivity. Also problems in classifying shallow-to-bedrock soils and using control
sections were discussed.

Soil Correlation Principles. Procedures, and Rules

Criteria for wet soils need work end improvemnt. Soil moisture regimes are sorely
needed. Correlation rulea  are designed to permit flexibility in correlation. Conmli  ttee
recommended that this comittee  be combined with Soil Series, Types, and Phases.



REPORT  OF l-us WND GRANT  CGLLEGe  REPReSemATIvE
OF THE  WESTERN  STATES

R. .J. Arkley *

The Western ReSional  Technical Work-Planning Conference biennial meeting was held in Las
Cruce~, New Elexico, on the campus of New Hexico  State University, January  26-29, 1970.

In addition to the presentation of ten comnittee  reports, the conference included:

1.

2.

3.

4 .

5.

6.

7.

A discussion of the soil survey program in New Mxico,  by Victor G. Link, State
Soil Scientist.
A discussion of soil correlation and interpretations by Keith YounS,  Ass is tant
Principal Correlaror.  Interpretations, from Port worth.
A talk by J. N. Williams, Principal Soil Correlator, Portland. on recent  developments
in the soil survey pragram.
A report on recent developments end the status of the Laxonomic  soil classification
system, by Dr. Guy  Smith.
A talk by Henry Haman,  Head, CartoSrephic  Unit, Portland, on eutoolsted  mapping by
digit iz ing in the soi l  survey ProSrem.
A tour of part of the Desert Soil end CeomorpholoSy  Project conducted by Jaah  Hawley,
project  leader,  ass isted by Leland  Gile, Soil Scientist. and a report  on the project
by Dr. Guy Smith.
A discussion of “The “se of Soil Surveys in Land Use Planning” dealing with planning
and zoninS  problems in the vicinity of Albuquerque, by Stephen GeorSe, Executive
Director, Middle Rio Grand=  Council of Governments.

These  act iv i t ies  Preceded end were interspersed vith rhe comnittee  reports so that the con-
ference was most interesting and productive. The committee reports have been published end
placed in the hands of the appropriate c-tees of this conference, and I will not attempt
to describe them.

A highlight of the reports was a presentation dealing with the use of 35 m color and infra-
red coka photography in soil surveys. The method is rermrlcably  inexpensive and appears to
be a next valuable tool for improvinS  the accuracy of aerial  photographic  interpretat ion of
s o i l  patterns. Those of you who attended that SSSA meeting in Tucson. Arizona, M doubt 8-u
a similar presentation by C. 8. tiudey, Soil Scientist, Soil Conservation Service. Auburn,
California.

Another  happy development was an inv‘tat‘on  for the Conference to hold it8 next meeting  at
the University of Hawaii and participate in a field trip LO observe and study the soi,s of
the Islands.

As a repreeentative  of the Western Regional Soil Survey Work Group of the land  Grant Colleges,
I would also like to report on BOIIP observations from members of the Work Group who were
solicited by James  “. Anderson, Chairman. The firet  has to do with the editorial handling
of survey manuscripts, and I would like LO quote one paragraph from a party leader from an
experiment stat‘on: “During the past  year I spent 24 days searching o,,t end correcting
erroneous or misleading statements in the ‘Edited’ manuscript. Submission deadlines were met.
When  the galley  proofs were checked. 18 additional days were needed to m&e the _88me  correc-
t i o n s . This time, bowever, corrections had to be compromised end tailored to the existing
space-count  within the l imits  of  l ine  just i f icat ion. Apparently, my corrections at the edited
manuscript stage had been iSnored.” The  author  of  this  let ter  suggests  that regional  or  local
contract editing would permit autlwr-editor  consultation, save time, end avoid an inferior
product.

Gerald Nielsen, Associate Professor of Soils, Hontana  State University, wrote: “I am gener-
ally pleased with workinS  relationships between the SCS, Sxperiment  Station, and Forest
Service in Montena...,,y  major  complaint is the slow rate at which soil surveys are p u b l i s h e d ,
and the outdated interpretations that somerims result. It slao seems that demands for soil
resource information in the state  would justify an accelerated soil s”rvey program. Final ly ,
I believe that publ icat ion of the M Y  U.S. soil taxonomy system should  be given the highest
possible  priority .”

Dept. Of Soils 6 Plant Nutrition, ,hiVeK6ity  of California, Berkeley.
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“amen  Starr, Professor  of  Soils ,  Washington State  Universi ty,  wrote  and l is ted the fol lowing
for  which more information is  needed in published soi l  surveys:

1. Wi l t ing  po in t ,  field capacity,  and ava i l ab le  moi s tu re  capac i ty .
2 .  Temperature.  soi1 t e m p e r a t u r e , and length of growing season.
3 .  Q u a l i t a t i v e  a n d  q u a n t i t a t i v e  data by soil horizons for salinity, where  th‘s  p r o b l e m

OCC”rG.
4 .  Definition of nmiseure  flow and  capac i ty  or l imi t a t i ons  o f  so i l s  fo r  eng inee r ing  des ign

of drainage and waste  dieposal.
5 .  Soil stability values f o r  e r o s i o n ,  c o n s t r u c t i o n  u s e ,  a n d  h y d r o l o g y .

For my own part, I have a suggestion for the conference. As we are all aware, areas of undis-
turbed sai ls  end vegetat ion are becoming increasingly hard to f ind. I ”  California, D r .  Jenny
end his  wife  have found that “here  such areas  exitit on publicly owned land,  i t  is  not  diff icul t
to  have small port ions of  these set aside as n a t u r a l  p r e s e r v e s  t o  b e  l e f t  u n d i s t u r b e d  f o r  s t u d y
a n d  r e s e a r c h ,  simply because i t  costs  l i t t le  to  do this  and does not  involve land purchase.
O n c e  t h e  area ie located,  i t  generally requires only that support ing let ters  be obtained from
i n t e r e s t e d  parties e n d  s u b m i t t e d  as a iustification and that  an ind iv idua l  oursue  the sublect
with  sow vigor with the agency which has  control  of
does not  know what  areas are of scientific value for
the soi l  survey s taff  could f ind such areas and have
SeTYes.

the lend. Genera l ly ,  ;he agency sin&y
such purposes. With B l i t t l e  p l a n n i n g .
them set  aside for  soil-“egetetlon pre-

The las t  time I perticipated in the  Nat ional  Conference was in  1963,  and i t  i s  a  great  p:easure
for  m to meet  with you all again, and I am looking forward to a  met interest ing and educe-
tional m e t i n g .



“SE OF SOIL SURVEYS lJ

I velccme the opportunity to participate in this National Conference dealing with the
Cooperative Soil Survey, bath from my personal interest in soil surveys and their use
and the Extension Service's i"vol"eme"t  in the educatio"al  activities.

Qi approach to the topic of "Use of Soil Surveys," is to discuss educational programs
and activities and relate these to the "S~S of the published soil survey.

I" order to reach a common uderstanding,  let's look at the objectives of an edwntion-
a1 program. For this I will quote from the objectives written in 8 State program.

1.

*.

3.

4.

Establish the soil survey report as the nest valuable inventory of soil resources
in the area, both on the farm and ranch and in the coarmunity.
FU'nish information and assistance in the interpretation and intelligent use of
the reyort.
Establish the soil survey report as a valuable resource related to the county
program in a broad sense such as acreage ad&stments,  conservation needs determi-
nations, land use adjustments, tax assessments and equalizations, rad planning,
house development and others.
Provide information to the public on the availability, distribution and contents
of the report.

Simply put a" overall &Jective of the Ertensio" Service Educational efforts is, "The
Effective "se Of the SOi1 survey Report." We share this with you and we don't want the
soil survey reports gathering dust on people's shelves.

Extension's educational programs are carried out by the Cooperative Extension Service
and the local leadership is assumed by the county or axea Extension agents and specialists.

Methods and tools used to carry out a" educational program may vary to 6me degree from
State to State, but you till note there are similarities in those used by many States.

I want to emphasize that the plan"in~ and carry& out of a" educational proSram is a
joint responsibility. Extansio" ca" be effective in this, but full partners a.re the
Soil ConserMtio"  Service, Agricultural Experiment Station and others.

I" the county it is important to involve the local Extension &e"t 01‘ Specialist, the
District Conservationist, the Soil and Water Conservation District Board of Supervisors,
the Extension Council or Comxittee, other USA Agencies, citizens groups and cormoittees,
units of Sovernment and others.

We are awar'e that the use of published soil survey reports has changed dramatically in
recent years. These chwes present us with opportunities as well as problems. It
means there are many different users, not just agricultural interests. How do you tailor
a" educational program that will reach each potential user? Ihe engineer, the farmer,
the county and reeional planner, tax a8sessor,  sanitaria", realtor, the developer, the
forester, the Same ma"aSer,  the homeowner, the city council, the zoni,,~ board, the ccuty
commission or board and the general public.

One principle we are told in education is - "To be effective is to identify yoo" audience,"
plan your pro'ogram to satisfy  the needs Of t.he particular audience. Also, another princi-
ple to rake an impact is to use a rifle to hit the target or audience, if you please, not
a shotgun.

y Prepared by Harold I. Ovens, Soil and Water Conservationist, Extension Service USDA,
Washi"&on,  D. C. for presentation at the National Technical Work-Plannine  Conference
of the Cooperative Soil Survey, Charleston, South Carolina, January 25, lgn.
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As I review the plans for  eaucationo1 progr@Jm  related to the identification  of the
"User Groups," the audiences, if you please, are usually spelled out. Each "User
Croup" my require different sets of learning experiences. The cornon element in
these experiences is to make the soil survey relevant to each user'8 needs.

The educational cessions, activities, dcmonctrations, tours and others are tailored
to provide the be& set "f learning experiences for the particular audience "I‘
"User Group."

'Pne for cxemple,  in So:Jthcastern  Wisconsin, in a seven-county area on educatioml
project was developed and carried out over D- four year period.

A little aLout the situation in the seven county area. It comprises the Southeastern
Plm:lin(: Rcgi"" "f the State. It includes the city of Milvatiee. It is the mst
intcnsiucly  developed arca of the State. The popnlation  of the region is estimated
at one and three quarters million. ?he area is rapidly becoming a single metro+ite0
cornplcx  of highly concentrated urban land users interspersed with a large area of mixed
rwa.l-urban.

IIov back to the educational project - It made note of the tide variety of "User Croups"
Of S"i~l surveys. Also, each "User Group" my require a different set of learning experi-
ences. County agents identify so11 survey 'User Groupa- and develop an educational
pr"Grm appropriate for each woup. It a150 stated that for maxim impact with the
"User Group," a mjor effort should start about the same time throughout the region.

They identified oix hia priority "User Groups" and developed educational pr"Grm
plans sor each. The "User Croups" identified were:

1. General public
*. Ekgineers and Surveyors

Public Cfficials
7.I. Assessors and Loaning:  &encies
5. j ‘arma-  and other Rural land Owners
5. inrld Developers,  nen1tors and Builders

Each county supplemented the regional plan with a county action plan. Thin educntioml
effort was coordinated  with the Southeastern Wisconsin Regional  PLannine Ccronission,  the
lcxzzll  planning commissions, aeencies and boards, the Soil Conservation Service, the seven
county Soil and Water Conservation Districts, and others to help achieve the full value
of the soil surveys.

Au exmplc of a visual aid or a tool used in this program is found in the Uaukeaha  County
Soil Dcmonstmtion Form ProJect. The information from the detailed soil map ma used to
plan alternative  -uses of the land and the farm includin& agrlctitwe, housing, industrial
development, and recreation.

The soil map was used to develop a far0 conservation plan. 'No large plan maps sh"" how
homes can best be fitted to the fern land. One "as based on the installation of private
veils and septic tanks. The other "as based on the installation of public newerqe and
water lines.

The map identified wet subsoils &here basements must be equipped with amp pumps. Other
iarne plan maps show how the lwd could be used for an industrial park and us a recreation
areit. A zoniw district map fits We soil and topography and intergrateo land uses with
those already existing around the farm.

AZ I mentioned earlier each bf the seven counties developed  educatior'a1  pr"CKun plans.
Accordir~ to their report as of November 10, 1970 ~"PC than 200 educationnl met&s
h:id Lcen held throu($i"ut the reCiori  to acquaint the appropriate audiences with the sU'"eY.
Wlmt results Were "Ltxined with this hind of an cffortl Here me som:



1. me regional planni~ comllissi””  has sold nore than 10,cm soil survey  Imp

Sheets.
2. Five  of the semen counties  have incorporated the soil survey  into sanitary

codes  and aoniw ortinances.
3. There tms been substantial  use of the survey in many types of lands use

deCisi"*S.

Hcrc is the "Soils Development Guide," jointly prepared by the Wisconsin &q$anal
Planning Ccrrvriission e.nli the Soil Conservation Service with financial assistance
fr"ni the U.S. lkpartmerrt of Housing and Urban Devclopmcnt. ?he guide builds on the
ideas presented at the 1$7 conference on "Soil, Water, nnd Suburbia."

ln central New York Sixte a modest evaluation was **rde of the effectiveness of the
educntionai programs on the application of soils infonwtion. A special elucutionnl
effort was carried out by the Cooperative Extension Service, the Sail Conserwtion
Service, planniw groups at the county and regional level and others in the five
county are.3 around SyzaCUSC, lie" Y,,k.

The npecis1 efforts included:

1. Distribution of Cornell Miscellaneous Bulletin NO. 00, "Soils and l3eir
"se in the give County urea ground Syracuse," to 60 key offices for review
and sqgestions.

2. A soils interpretation workshq for the benefit of planners, natunl resou~‘ce
agency people, and Extension CRD egents.

3. A suwnarization  of the workshop, with n distribution of recommendations to We
*rx~rx Memo. IlailinC list of 250.

4. Distribution as a KLINX Nemo., 0 report prepared by the Soil Conservation
Service on the extent and intensity "f soils mappiq~s in central new York.

5. Smll poup discussions with planners, Soil Conservationists and Extension
CHU Agents, on the use of soils information in the land use conflicts.

0. Announcement of the report on Soil and their we around Syracuse in XIUIN
I

Keen"., dcncribiny,  available publications.

Based on an analysis of the requests for soils information by nine categories  they
were raked in the following order:

1. County plannirle  boards.
2. Tow,, plannine boards.
3,4,5. Town bcxwd, reeiorml planning boards, and health departments.
6. ~uiming contractors.
7. Comerciol site developers.
8,y. Industrial developers and others.

From this suvey the conclusion "as reached by the New York people 86 f"oli"ws:  "It
would seem that soils interpretation educational programs, aimed at the several prime
audiences identified, would continue to be a sound investment of time and program
i-es"wCeS.~~

In South Carolina, I noted that besides agriculture uses special uses of soil survey
reports which they identify include:

1. Iand value
2. hngineerirq
3. Zoniw snd location

Kansas has recently publiehed a bulletin entitled, "Soil Surveys are for Everyone."
'This pictorial bulletin presents a description of the uses of a soil survey. !Phis
is e. conipanion  bulletin to the Kansas bulletin,"H"w  to Distribute and Use Soil Survey
Hesu1t.s."



I hope you can get the point from these few examples Of educational programs,  rrctivities,
publications  and  methods  tiiCh I have reported. I anI  enthusiastic about  them.

Our Extension staff in WashinSton,  D. C., has stepped up cur efforts to support the
educational programs. In our plan of "crk you will find that some 70 mn-days are
beiw devoted to imprOtilg Q&hods of introducing Soil Sur"ep arld increase the
utilization of the data in farm and comunity  planning.

Durily  the past year in cooperatio,,  with Roy Hockensmitb and staff of the SCS, Soil
Survey Dl"is1on,  we initiated a notification to state Cooperati"e  Extension Specia11stfi
some $0 days prior to the publication Of a county or area soil survey report. This i!3
a reminder to encowa,~e  them to finalize their educational plans for distribution of the
report. In general, we have received a very favorable reaction to this cooperative noti-
fication arrarqement. At the some time the Hashingtori  office of the SCS notifies the
State Conservationists of the publication status.

We are very appreciative of this close workinS  relationship. I have tried to discuss
with you the Extension Service educational program in connection with the distribution
and use of the soil survey reports and how this effort relates to the effective "se
of the soil surveys by the many various "User Groups" and individuals. It is a cooper-
ative job with the Extension input fulfilling an educational role and utilizing the
technical expertise of the SCS, the Experiment Stations, and others.

It has been my pleasure to participate in this conference. I am expecting lruch good to
cme from our deliberations and recommendations.



STATEWSNT  PRESENTED To
NATIONAL TECHNICAL WORK-PLANNING CONFERENCE

OF THE COOPERATIVE SOIL SURVEY

Ronald L. Kohlman"

We appreciate the opportunity to attend this work-planning conference. The Bureau of
Land Uanagement  is continuing to strive for effective Soils information to assist in
the formulation of management decisions affecting the 450 million acres of public land
under our administration.

I.

l
II.

Recent Accomplishments

Since OUP last report in January 1969, we have made substantial progress in estab-
lishing a position for soils consideration in the Bureau. This includes:

1. The placement of Soil Scientists in four of our State Offices and six of OUP
District Offices. We now have 12 Soil Scientists, compared with 9 in January
1969.

2. We have completed mapping on 530,000 awes in Western Oregon; 78,000 acres in
Idaho; and 90,000 acres in Nevada. We have contractual agreements with SCS
for 85,000 acr'es in Wyoming and 1,165,OOO acres in Montana. These total
1,948,OOO  acres.

3. Instruction Memorandums have been issued to District Offices instructing them
in procedures for preparing contractual agreements with the Bureau of
Reclamation, Soil Conservation Service, OP universities for soils data. It
is anticipated that approximately 41,000,OOO  acres of additional soil inven-
tories till be completed by the end of !=Y 1976. This increase in soils
activity has been brought abOut primarily through the emphasis being placed on
obtaining adequate soils date for use in development of Watershed Project
Plans.. There is a significant need in these plans to relate vegetation and
soils into logical planning elements for multiple use management. Long-term
goals indicate a need for similar work on 160,000,000 acres by 2000.

Cooperative studies

We are continuing to fund research which will assist in the development  of exten-
sive soil inventory procedures through cooperative research studies.

These studies by State include:

Alaska - University of Alaska is collecting and evaluating basic resource data to
develop criteria for the management of permafrost soils.

Colorado - USGS Is continuing to study the Badger Wash Watershed Including its
soil and vegetation relationships.

Idaho - ARS is under contract to intensively study the hydrology of small water-
sheds Including the soils withln the Reynolds Creek Watershed.

Montana - AR.9 is continuing to study the hydrology of frail lands through land
treatment practices and grazing systems on small watersheds having various soil
conditions.

e - University of Nevada has been studying soils in the Eastgate Basin as they
relate to land treatment practices and runoff potentials.

New Nexlco - San Luls Watershed Studies aFe Involved in the hydrology of small
watersheds including their soils effect on runoff and vegetation.

l l Bureau of Land Management, United Stdtes Department of the Interior, Washington,
D. C.



- Oregon State University has ccapleted  a study on Resource Analysis
logy which includes the use of multi-band spectral analysis and its

application to resource management. This also involved a study of the relation-
ship between soils and native vegetation.

OSU has also canpleted a literature review of serpentine derived sails.

&& - Utah State University is studying soils associated with Plnon-Juniper
cover on small watersheds and the effects of conversion of the P-J to range on
runoff and erosion.

Sager Wash Studies by Utah State also include a study of the soils involved in
frail lands.

Wyoming - Stratton sagebrush hydrology studies include work on the soil relation-
ship to runoff and erosion under various management practices.

In addition, the Bureau is also actively participating in the W-89 and W-67
interagency committee.

The last cooperative study we wish to mention is DUP work with USGS in IR
imagery and remote sensing techniques in the EROS program.

III. Cooperative soil surveys Completed

Progress made on intensive surveys is limited primarily to a few instances where
work was completed on a cooperative basis through the Soil Conservation Service
or with the other organizations. Examples are the SCS survey near Lewistown,
Montana; Eugene, Oregon; Duckwater, Nevada; and Bureau of Reclamation studies in
the Snake River Basin in Idaho.

I V . Traininq

We have sent two of our Soil Scientists to the Bureau of Reclamation "Sol1
Scientist Training Institute" at Colorado State University. We hope to partici-
pate in other training sessions sponsored by the SCS, Forest Service, or the
universities as we feel these are necessary to retain their technical capability.

V. Problems

The completion of 0"~ Soils Interpretation Nanual  for use by District Soil
Scientists in the next few months will complete the manual instructions to be
issued by the Bureau. From that point, we anticipate problems in obtaining soil
interpretations for preparation and use by the Bureau. This will be minor,
however, compared to obtaining personnel.

The completion of a soils inventory on 41,000,OOO  acres by FY 1977 is of primary
concern. This will no doubt affect Soil Scientists and cartographic units in
the Bureau of Reclamation, Forest Service, Soil Conservation Service, the
universities, and Bureau of Land  Hanagement and private industry. We, in BLN,
anticipate increasing our personnel to handle a substantial part of this work-
load, but do not foresee the possibility of completing the job with our own
people.

I thank you.



DISCUSSION - USES OF SOIL SURVEYS  IN T"E BUREAU OF INDIAN AFFAIRS

James D. Simpson*

I appreciate this opportunity to again attend the National Technical Work-Planning
Conference of the Cooperative Soil Survey. It is always good to be brought up to date
on the progress being made by the Survey. I" addition, it is a real pleasure to see a
lot of old friends again.

I would like to talk with you today about some of the progress that we in the Bureau
of Indian Affairs ape making. We are experiencing a great change in the role of
India" people as they relate to the management of their reso"rces.  They are taking a
much more active role in the decision processes relating to their own resources. This
factor associated with "no change" budgets has necessitated a" adjustment in the direc-
tion of OUP total program of which our soil and range inventory work is a" integral
part.

The program has changed from one of technlcal  assistance balanced with a small amount
of development funds to one of almost pure technical assistance designed to give maxi-
mum help to the Indian people in their efforts to bring into harmony the physical,
social, and economic factors involved in the use and management of their agricultural
~~SO"~~~S. This adjustment in our program has added greater responsibility to the role
of the soil scientist. Since many of the decisions related to the use and management
of lands are based on a" understanding of the soil itself, the decision maker needs to
understand the basic physical conditions of soil, slope, and erosion--therefore, the
soil scientist's job is self-evident. He must bring about on the part of those making
decisions about use and management of agricultural lands:

1. Understanding of major significant differences in soil, slope, and erosion condi-
tions that relate to their use and management.

2. Understanding of the basic effects of the significant differences in soil, slope,
and erosion conditions in use and management.

3. Understanding of the principles to be followed in maintaining, improving, or
compensating for differences in soil, slope, and erosion conditions when used and
managed in harmony with the environment.

4. Understanding of the application of needed medswes  and the economic and social
effects involved in applying appropriate principles in the use and management
program.

This is a difficult job but one that the soil scientist, because of his basic training,
has a" opportunity to furnish leadership. It is a very fundamental educational job
relating to agricultural resource  use. In the Bureau we are making a special effort
to develop informational training programs that are designed to bring about these four
areas  of understanding. To date, we have worked in two of our administrative areas
and response has been encouraging.

Since our last meeting here in 1969, our soil inventory program has become nvre involv-
ed in the effort the Bureau of Indian Affairs is making to establishIndians'  water
rights throughout the western part of the United States. This has entailed the
development of information and materials relating to soil inventory work for use in
pending law suits. There has been considerable expansion of field inventory work
relating to acres of land suitable for irrigation. In this effort we are using all
available soils information whether of a detailed OP reconnaissance nature  and making
inventories for areas where data are not available. At this point our major effort is
to develop a" estimate of the acres of Indian land suitable for irrigation. These data
ape being classified primarily by the land capability classification system and other
guidelines established by the National Water Resources Council. I expect that the
next two years will see a major effort on the part of the Bureau directed toward w&e=
rights litigation and intensive use of soils information for this purpose.

+ Bureau of Indian Affairs, United States Deparhnent of Interior, Washington. D. C.



During the last two years the mapping phase of our soil and range inventory program
Slowed greatly. In fiscal year 1970, we inventoried less than three million acres.
The major reason for the reduction is that we ape nearing canpletion of the inven-
torying  of all Indian range and crop lands. This work is nearly 9Cr% complete, but we
still have approximately 10 million acres of woodland to be inventoried.

I" the a7e.a  of woodland inventories we have been reluctant to extend our inventory
program because of OUP lack of knowledge concerning highly significant mapping units
within the commercial timber areas. Because of this, during the past five years, we
have devoted most of our efforts relating to timber apeas to a study of soil condi-
tions found associated with continuous forest inventory plots, located on India"
forests. As a result of this work and contracted assistance from the Michigan
Institute of Technology, we now have developed a data processing program  which we
believe will allow us to correlate soils and timber growth using CFI data. From  these
studies we hope to develop significant mapping units for different kinds of forest
growth. We also believe that the data processing program will have application to
better evaluation of range sites. This system of data analysis is based primarily on
establishing individual sites based on their quality as a growth media and stability
against deterioration. Then using data from sites that had equal vegetative canpe-
titian  throughout the measured growing period involving such factors as tree species,
basal aped,  and age of plants, comparative evaluations are made. Results show highly
significant correlations of production  and other differences by site for many different
species of trees. To date, we have only processed data from one reservation, but have
several others ready to be processed as soon as funds are available.

During the last two years we have also been exploring the use of automatic data pro-
cessing as a tool for manipulating soil and range inventory data for farm and ranch
planning. The biggest problem to date has been establishing d system of indexing that
will allow the recall and data change of the smallest reportable unit found on the
ground as related to owership. In cooperation with the EROS Program the Bureau is in
the process of soliciting the expertise of industry to furnish an operational demon-
stration of a resowce  information system utilizing present  available data and related
Pernote sensing data. We are hopeful that this study will produce the needed indexing
system.

In conclusion I would like to give you a short review of our report writing program.
These reports ape designed to help bring about the first three apeas  of understanding
I discussed a few minutes ago and to make a record of the inventory. Our progress is
not as good here as it has been in completing the field work. This seems to be a
cormno"  problem with all of us but we now have completed reports on more than 60% of the
weas that have been inventoried and these are on hand at the reservations for use.

Thank you again for this opportunity to participate in this conference.
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OIAF C. OLSON
FOREST  SERVICE, “SM

I appreciate this  opportunity LO discuss  with you the use of  soi l  resource information in  the
National  Forest  programs. I  am going  to “ se  my  a l l o t t ed  t ime  to (1) revier what we h a v e
l e a r n e d  during  the pest 10 years in the applicat ion of  soi l  resource information to act ion
plans in the Forest  Service,  and (2) to relate how this knovledse  end incressed  u n d e r s t a n d i n g
h a s  caused  UB to modify ce r t a in  a spec t s  o f  our tote .1  aoil s c i ence  e f fo r t .

To begin.  a”  explanat ion about  the general  nature  of the National Forest System action  plan-
ning procedures may be helpful. P l a n n i n g  e f f o r t s  ca” be identif ied at  three major l eve l s .
The f i rs t  or highest level in that which is assaciated w i t h  l o n g  t e r m  p l a n n i n g - - t h e  g e n e r a ,
a l l oca t i on  o f  r e sou rce s  and  l and  u se s  t” broad areas of  land “r t” defined ,.o”es. This  is
the beginning of  our  mult iple-use planning. The second major  pleoning  level is the develop-
ment of short term resource and development  plans. This  is  the planning that  looks ahead
5 t” 1 0  y e a r s . It has beccme clear  that  because this  is  the beginning of  act ion planning,
e”viro”menta1  pratection in Fo re s t  Se rv i ce  l and  managemen t  ope ra t i ons  really begins with this
s t e p . Fa i lu re s  i n  t he  app l i ca t i on  o f  bas i c  r e sou rce  data to the planning effor ts  a t  this
l eve l ,  elrher in regard to kinds of  information or to their  coordinat ion,  ca” be  cos t ly
indeed.  I l l -conceived projects  such as  those that  are  not  general ly in harmony with a” area’s
env i ronmen ta l  capab i l i t i e s  and  l imi t a t i ons  vi11 have tough  going eve” with exceptional  efforts
at  the individual  pro&t design  level, w h i c h  ia the third end last  mafor  planning  level to be
mentioned here. The individual  project  plans,  of  course, r e q u i r e  t h e  most detelled s o i l s
information end the information must  be precise and accurately located for  the s i tes  or  areas
involved. The soil information needs for short term planning should be more generslized--in
fac t ,  g r ea t  de t a i l  i s  no t  des i r ab l e . Both planning efforts are equally demanding, however. as
far  as  t iming is  concerned. The soi l  inputs  to the long term planning effor ts  are the least
specif ic  but  because broad resource allocations are based on generalizations or “ a v e r a g e
condit ions.”  accurate general ized appraisals  consistent ly produce bet ter  decisions.

The National P”rest System contains some 187 million acres of land. We have bee” conducting
detailed soil surveys under the guidelines of and in cooperat ion with the National  Cooperat ive
Soil Survey for the past 12 years in OUT  W e s t e r n  R e g i o n s  and for a eomewhat shorter  period in
the Esster”, Southern, and Alaska Regions. Our accomplishments in these surveys have bee”
appraximately  20 mil l ion acres. In-Service reports  have bee” prepared for  al l  survey areas.
and  add i t iona l ly ,  a few reports  have been publ ished in  the s tandard USDA  ser ies .  Our nat ional
average annual  survey accomplishmenr  is about 2 million acres. At this  level  of  progress,  we
ca”““t hope to “brain coverage of the bulk of the National Forest System lands in anything
a p p r o a c h i n g  a reasonable period of time.

I” looking back for a moment, most of our Forest Service regional people  several  years ago
p e r c e i v e d  that some cambinatio”  of reco”naisss”ce  su rveys  end  de t a i l ed  sma l l - a r ea  su rveys
would be necessary i f  the urgently needed soi l  information was to be obtained at B m e a n i n g f u l
pace. Accordingly, several Regions turned to reconnaissance surveys and designed them individ-
u a l l y  to collect the soil end related terrain data at levels of intensity that were commensu-
rate with the time allowed for the investiSetions  end with the intensity of detail that was
appropriate  for  the  foreseeable  planninS  efforts.

The evolut ion of  these s t rongly management-oriented sai l  resource surveys,  or inventories BR
we prefer to call them, has bee” s low but  the response LO them has bee” very sat isfying.  We
are presently seeing soi l  information get t ing into short  term plans.  We are seeing projects
b e i n g  d e s i g n e d  in full consideretio” of the soi l  factors . We are seeing the land managers
making plans and providing funds to obtain m”re soil resource informaLlo”.  H o w e v e r .  b e c a u s e
information for immediate problems stands high in the eyes of Forest Supervisors. many if not
most of these managers want  to buy soil management services (detailed information) in prefer-
ence LO the broader inventory information. This illustrates clearly that we have an i m p o r t a n t
job to Set the horse in front of the cart on more areas.



There  is no questio”  but that  our surveys end i”“e”t”ries  *re being shaped and molded to
bet ter  f i t  the  t iming  needs  and t h e  i n t e n s i t y  l e v e l s  m o s t  s u i t a b l e  f o r  m u l t i p l e - u s e  a c t i o n
p lann ing  on  the  Nat iona l  Fores t  l ands . W e  are a l so  v i t a l l y  concerned  about  bu i ld ing  a q u a l i t y
i”Je”tory  produc t . T h e  r e c o g n i t i o n  and delineation of the mapping ““its are based o” n a t u r a l
land  pa t terns  a t  photo  sca le s  epproximsting  1 to 2 inches to t h e  m i l e .  T h e s e  “ p a t t e r n s ”  n o t
on ly  inc lude  the  pa t terns  o f  the  so i l s  bu t  a l so  the  a s soc ia ted  pa t terns  and  charac ter i s t i c s  o f
topography ,  geo logy ,  geomorpho logy ,  and  vege ta t ion ,  par t i cu lar ly  a s  the se  re la ted  e l ement s
a f fec t  or  in f luence  the  use  and  management  o f  the  so i l s . D e t a i l e d  s o i l  descriptions  p lus  the
meastirements  and  observa t ions  needed  for  gu id ing  the  in terpre t i ve  group ings  and  ra t ings .  a re
made  a t  se lec ted  loca t ions . Compared  to  de ta i l ed  surveys .  our reconna i s sance  inventor ie s  have
fever  so i l  examina t ions  per  un i t  a rea  bu t  the  ind iv idua l  examina t ions  are equa l ly  in tens i ve .
S o i l  s e r i e s  c l a s s i f i c a t i o n s  are used  where  the  ser ie s  have  bee”  well e s t a b l i s h e d  and are recog-
“lzed. O t h e r w i s e ,  t h e  c l a s s i f i c a t i o n  units  that are e s t a b l i s h e d  f o r  a s u r v e y  a r e a  a r e  i d e n t i -
fied simply by the map symbols but may also carry some descriptive phrase or terms for
narra t i ve  purposes . I” practice, the taxonomic  units  established tend to have somewhat  b r o a d e r
ranges  of  characteris t ics  than the  taxonomic  units of the more detai led surveys .  Special
attent ion is  g iven to  evaluat ing topographic  characteristics and the C and R hor i zons .  To
fac i l i t a te  reg iona l  compar i sons ,  represen ta t i ve  so i l  pedons  are placed vithi” t h e  c o m p r e h e n s i v e
s o i l  c l a s s i f i c a t i o n  s y s t e m . I” the face o f  l imi ted  manpower ,  we have not  bee”  too  concerned
over  the  fac t  tha t  these  repor t s  are no t  formal ly  pub l i shed .  bu t  we recogn ize  that a d d i t i o n a l
advantages would be gained by this step.

So much for the extensive surveys. As for detai led information,  we are getting some of it
through our cooperative detailed surveys and the rest  of it  through our soil  management
acrivities  ,,hicb provide such information on a case-by-case basis 8s arranged for. We find
it  necessary to custom fit ,  so to s p e a k ,  any and all dera i l ed  in format ion  to  the  spec i f i c
needs of the pro,ect. We have learned the hard way that even though good information may be
available in a comprehensive report, this in itself is no assurance that the pertinent informa-
tion gets into management plans. One of  the most  effect ive  ways  of getting  Soil  i”fOrm.3ti””
into  act ion plans  i s  through direct  part ic ipat ion in  the planning effort.  This is one of the
reasons why soil scientists are being placed on Forest Service interdisciplinary planning
teams. The same is true for the other disciplines in the teams. A team approach provides
the interdisciplinary “push and pull” that serves to make sounder plans than are likely to be
made without such coordination and communication.

W e  have in our total soil science efforts still another area of responsibility, and that is
providing soils training to those Forest officers who are responsible for executing the action
plans. These people in order to do their Job correctly must have sufficient tK4i”i”g in soil
and  water management to recognize problem situations before the problem ectually  occ”rs.
It’s a matter of training them to know when to call for help.

A m o n g  our many goals in looking ahead. we are aiming to provide information to all National
Forest planning efforts on a timely basis. We want  to see a more meaningful balance between
detailed and reconnaissance survey activities. We look forward to continuing our cooperative
soil survey efforts and especially on those areas in which other public and private agencies
and parties are mutually interested such 88 RCbD  areas. We are interested in developing
cooperat ion in our soi l  reso”rce  inventories ,  especial ly  in  the area of claasification--
classification of the representarive  pedons--and  perhaps in publication. We have a great need
to develop better mapping procedures and methods end recent advances in remote  sensing  give
considerable promise along these lines. We are shaping our soils program to include more
coordination with the geologists. materials engineers, and hydrologists. We need to develop
new procedures or adapt existing ones for measuring physical, chemical, and biological soil
changes and to set our enviro~lental  soil quality standards. Because more end more management
alternatives are being considered in land and reso”rce  management, the need for providing
quanti tat ive  rat ings .  especial ly  at  the  deta i l ed  in format ion  l eve l s  i s  con t inua l ly  becoming
g r e a t e r .

To summarize this look ahead, we see many advances coming in the use of soil information.
Many  of these vi11 result because of the favorable trend toward the interdisciplinary approaches
to problem solving and to coordinated resource management. For these reasons,  we are aware
that our efforts to provide usable  soil information will have to be flexible and responsive.
In “o other vay will we be able to keep our newly won position in the front ranks.



HEMWCE  S:ENSING  AN”  THE  SOIL S”wEY

Arnold 0. Orvedal’

Hxmte sensing has become  a popular,  gr”L~rsl  term  applied to tbc fIlli rengc OP sctivlties
dlrec!,y  rr1atml  tlJ  sensing from 8 distance. It, of course,  includes  ordiiinsry  panchromatic
photogrephy, rhich *or mhny years ha:; bet" the remcltc sensing tCCh"‘q"f used mOLt.

Another ten,, that has spp?arcd is Earth Hcsourccs survey (PHS) to uean the application  Of
remote sensing to getting dRtB for re6ource6 on t.hs? planet esrth. This tcml eppsrent1y
evolved slang with sp-culstio" about what ca" be sensed by earth-orbiting satellites,  and we
"oi have still ~"other term--6:artb  Resources Technology Satellites (ERTS).

Last July and ::eptembcr the SCS (Orvedsl and Gockovski)  psrt‘cipated in B government-wide
policy st"dy Of the elltil-e field of remote sensing, from sircraft es well FJS frm satellites,
related to earth resource surveys. This study was *de at the request of the Office of
Mnmgement and Budget. The National Aeroneutics  and Spew Council (of the mite House)
provided the chairmen and NASA played B pr'ominent  role; but, potentiel users,  including the
"WA, psrticipated importantly too. Both promoters and suthoritics  rilcognize  and appreciate
met people in sgriculturc, including soil scientists, 8x-e among the highly important poten-
tial users of sdvanccd remote sensing developments.

At the present time thcrc i5 a *ide gsp betvcc" what the optimists my ca" be done and what
the realists (skeptics) ssy is reasoneble to expect. Certainly * great desl of research and
devclopmcnt,  and testing, BL~ "eccssary befor? we will know what is practical to gain frw
rltmotc sensing S"d what is not. Yet, the prospects are good enough, even for Boil surveys,
to justify investigation  of possible spplicstions. Accordingly, some effort is being plsnned,
which I shall discuss, but first a brief word about some of the technology of remote sensing.

Remote Sensing Technology

For more than 35 years convcntionsl  psnchromtic aerial photography has bee" and continues
to be the most widely  used remote sensing technique. hllile this has served us vcll, the
sensitivity of panchromatic photography, which is approxiavltely thst of the visible portion
(0.38-0.78 microns) of the electro-magnetic  spectrum, is narrow mttler recent developments
have expended greatly the range of the spectrum that ce" be sensed from a distance.
No"photogra@,tc techniques have bee" developed along with improving the versatility and range
of photogrsphic  techn‘qucs. ADP procedures  and electronic  equipment 8~ evolving to make
rspid handling of volumes of dste possible. me emphesis  is on Systems--the mtctling  of B
sensor,  or more commonly B family of mz"sors,  "itb data proce~slng equipment, comun‘catio"
facilities, and whatever else is needed to round o"t B system.

With improvements in color photography along with the reduction in relative costs,  color
photography my become a competitor to panchromatic photography for use in soil surveys.
Perhaps more important is t-h. prospect of "Sing more the" one set of photogmphs. Such 8
set might be made up of two or more kinds of photography made 6lmulta"eously--multlbend
photography--or sets of one kind of photography made st different times of the year, or some
combination of these. Kxemimtion of several sets of photographs of the s~,me area is likely
to yield more clues about soils than Just one; whether the sdditionsl  clues 8r.z enough to
justify the extra costs probably will depend on the general  wture of the survey area.

Highly important in remote sensing is the development of "onphotogmphic ~e"eor6. With ttlese,
the spectrum tnat CB" be sensed remotely is extended on both sides of the photographic spectra,
range. Eve" infmred photogrephy CB" sense only a small psrt of the infrared range, 0.78-1.0
microns versus 0.78-l,oOO.O microns. Nonphotogmphic sensors CB" operate in portions of the
electronagnetic  spectrum  from ultraviolet  (wavelengths less than 0.38) the entire infrared
region snd also through the microwave rsglo", the upper wavelength limit of vhich is 100 cm.
Pador is within the microwave range. Table 1 gives the wavelength and frquency  ranges of
operation for remote sensing.



“ecently,  a new dimcnsio”  hSS bee”  added. mrs is remote  sensing from  space. lmt,h-orbiting
satellites CR”  be equipped  with severe1 kinds of  sensors, i n c l u d i n g  CBIWPBS,  to image
ph.‘“ome”a  0” earth.

Imnging  from spew partskes af the 68”~  kinds of problems 86 imaging from aircreft,  and poses
the additional problem  of transmitting the data to receiving stations on earth; but imaging
fro”>  space also has t*o important advantages. Cme  is that synoptic images, including photo-
gr*ptIa,  BE possible l-or large  areas--thousatis  of squarr IoilCS. T”e  second 16 that rrpetitiw
s e n s i n g  of the 58lw  Blt)B  1s possible 0” B regular basis.

Remote  sC”il”g  sys tems  involving  combinntions  of space crs*t, aircraft ,  B”d “n-the gro*.“d
obsorvstions  by people  or instruments CB” be expcted to evolve. ‘,‘“e  possible combinations
BE “any.

DO proposals have  bee” made and, hopcfuily,  will be implemented in fiscal 1972.

n,e objvctive  of ““e proposal is t” determine if, by use of up-to-date rrmote  sensing techniques,
vsys CB” bc fuund to  make soi l  surveys faster ,  more  ?.cc”Ts~~, and st legs cost. The focus will
bc on arras,  such 8s the flatwoods along the Atlantic and Oulf Coasts, where visible clues t”
soil boundaries are obscure or “on-existent, O” the ground and 8s well  86 on co”~e”tiO”~l
panchrouatlc  photography. The  proposal i s :

(1)

I3
(4)
(5)

PBnchrOmatic  photography
Color
Modified infrsred (black end white)
Infrared  (false co l o r )
Also  to consider  sensing by:

( a )  Hsdsr
( b )  Kicrovsve

b. To hsvc  the rrsearch ai-ras sensed several times, at severs1  altitudes and scales, to
determine what time of year, or what combination of dates, will yield the most usable
inl-ornation. Tu have the 81~8s sensed in vinter,  spring, s”nuwr,  ~“d a”tUmn hss
bee” sug@s ted.

c. To make  highly detailed on-the-ground i”“e&.igstio”s  to determine “hat soil bounder-
ies, and/or soil characteristics,  ore revealed by the sirphotos or ccmbinations  of
airph”tos.

The second proposal is to test OutpUts  from the fii-st Earth  Resources Wcnnology  Satellite
(EHTS-A). T~S proposal is to test the “6e of these outputs  “ot ““ly ior p o s s i b l e  “se i”  soil
surveys but for possible “se in other XS activlt‘e~  to”. The  satellite is scheduled to be
se”t aft I” the spring 0f 1972. Tnis satellite will be at a” altitude of “early 500 milus,
will bc in polar orbit, and  .ill  retrace identicsl paths every 18 days for a scheduled lifetime
of 1 year.

Tr,is  sstellite  will  be  equipped ‘wit!, three return beam “idicon cameras  (RBV’6)  end a multi-
Gpectral  sc*nner. mc RBY’S  will  aensc  the follovlng  bands:

l

,475 - ,575 microns (blue-green)
.5&l  - .6&9  microns
.69 - ,830  microns t

red)
infrared)



The  extent. to
to ixlvantsne ,

which remote sensing,  in addition to @m3 pnnchromatic  photogrsphy, can be used
.n soil survsys is yet to be determined. Certainly field work cannot be elimin-

*ted. SOiiS must be cxemined to depths of 5 or 6 feet. These depths 81-e still fsr beyond the
reach Of any i-emote  se"sor or colubibinatio"!,  Of se"sor5. Yet, clues to iTany, pertlsps  mst,
soils do appear st the SurfEKe. It is these clues, nvlny of them subtle and obscure, thst the
field soil scientist searches for and "se6 for drawing soil boundaries. It. is tix,e clues
that enable him to n&e acc"mt~ soil maps uitho"t excessive digging or augrring; and it 1s by
revealing these clues thet remote sensing can contribute most to soil surveys.
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STUDY AREA
TEXAS COASTAL BASINS

u. s. rJEP*RTl~lENT  OF AGRlC”LT”RE

S O I L  C O N S E R V A T I O N  S E R V I C E
TTYILE.T~XII

Figure 1. Delineation in gray is the approximate area proposed
for testing by SCS of ERTA-A outputs.



'Thomas A. Terry  *

Tcdq,more  thanany other time inhistoly, poplearebeginningtorealizethatthere  is a
limited armt of land on the earth fmn which we rmst obtain all of cur needs. tily recently
have we in the United States really felt the pain of losin nuch of CUP f-tier  character.
Because of the value placed on land today for recreation, XK+JS~~~, housing and food,  and
fiber prcduction,  it becures  increasingly iqortant to nanage  public  and private land holdings
as wisely as kxwledge permits.

large  land  holders have fad that nuch respcnsihilitv  pees along witi aming  and -ping
land. No longer can cne do anvthing he wishes with his land. Cne rust  nanage  land t&w
with public as well as private gmls in mind. For a large wood prc&cts  oriented co~anv  like
Weyerhaeuser  Company, managerrent of the land is predaninantly  for weed orc&ction. Because
of the nwn/ other land use pressures, i.e. hosing, industry, agriculture, etc., ale nustbe
aware  of all alternatives.

Weyerhsuser  Company’s wnerrhip  consists of 2.2 million acres in the fir repion  of Dregon
and Washingtcn;  . 6 millicn acres in the western pine region of Oregon; and 2.7 million acres
in the southern  pine region of North Carolina, Mississippi,Alabam3,  Oklaham  and .At+wxsas.
With a land amership of 5.5 million  awes one can see hew iwr-tant it would he to knw as
r;uch abat Company land holdings as possible.

Weyerhaeuser  West Coast  Soil S~wey

Because  of the need for better land ranagement  and higherwocd  yields, Weyerhaeuser has main-
tained a Forestry  Research  Center in Centralid,  Washington. This Research Center is staffed
by sixteen scientists who work cm projects  related to forest nkwagerrent.  foreSt  regeneration,
forest soils and tie genetics (tree inpxwem?nt)  on the Company's  we.stem  holdings.

One of the liujor  ccmtributions  of their research over the years has been the develo,xent  of
a soil survqr system which types the land as to its prc&ctivitv  and groups areax which can
receive similar nanapnrnt  practices.

'Ihe principles cm which the soil survey was n&e axe based on hew the land was forrred,  and
hw its rwks  wee formed. Soils in this area were fonred by either volcanism, sedirentation
or- glaciation. Cwer neny years these lands have been shaned  hv unlifting  ~rwesses, and worn
dcwn by erosion pruzesses  i.e. wind, water and/or  ice, and the effects of @aitv. lhese
land ferns tcdav  are clearly visible. &pending on the soil parent  rraterial,  the prevailing
cliwte  and supporting vegetation, soils of different characteristics have developed on each
of the different  areas.

Extensive soil and site studies thrcu&ut  western  Washinfl.on and Oregon  have shcwn  that
timber prc&ctivity  is highly correlated with certain soil characteristics. lhe four  soil
variables  whidr influence grcwth  perforrranoe  nast are -- soil depth, topsoil depth, soil
texture, and elevation. Knwing these four variables me can vew accurately predict what
the pxdwtivitv  of a given site will be. lhe soil surveyor in a given western repion knows
that  certain soil type; are asscciated  with a partialar  form and he can tyw accordiwly.
Because these fcur soil characteristics are so closely  related to land form, a soil survey in
w.ny cases can he done crqletely  fran  aerial photographs.

Ming what each  ace of Capany  land will P&is a real w-t  tool which can onlv
be obtained through sane tyw of soil survey system. Other types of information  can also be
worked  into a soil survey including,  lard use, harvesting methcde,  thinnability.  soil engineer
ing, end windttra  haurd. When  all of this infornaticn  is wde available to a land wager,
it is easy to see tuw inportent  decisims  can be made with nwre crnfidence.

Weyerhaeuser Conpany's  Soil Sulvev  Needs in the Scuth

lhe only ccnplete  soil survey infonnaticn  that we have on Ccqany land is on our western hold-
ings. Althagh  nuch soil ax3 site wxk has heen dcne in the south, and work is pmpssinp  in
making  wotiland  soil survey interpretations. not nuch of our 2.7 millian  acres in the scuthem
pine region has actually been surveyed. The present soil swvevs also are inadequate for cur
needs. 'Ihey Rive a descriptia  of the soil hut no prcwth  and yield  infotmaticn  is available

* Research  Forester, Weyerhaeuser Ccmranv, Scllthem  Forestry Research Center, Nw Bern, N. C.



to go along  witi it.

Weyerhaeuser Company's High Yield Fo~stn,  prwpramwhich  cc&ines intensive site preparation
with genetically inprcwed  varieties of trees has sh%m the need for a rope cwrehensive  soil
survey, especially in the coastal plain of North Carolina. r1ahorate drainage *"Stem have
greatly improved site pductivity  on certain sites, Intensive site preparatim has rewwed
canpetlng vegetation and increased usable weed yields. Fertilixtim  of sore sites with
phosphorus ha dramatically  inneased  gxwth res~n~e. Sirce "rivate  forestrv  operations have
to n&e a profit, mmagerx need to knew what each land typo wiil pxduce under different site
preparation and mvl%eme"t  system;. A soi~l  survey  which cabined  land  nrchrctivitv,  draimge
requirerents,  fertilxer  prescriptions md hawestiny!  methcds,  etc. cculd  mean  the difference
between rraking  a profit  0~ lmiw mmey m scare sites.

Because we are going to be relying on cur plantations soon for rrmst of our WC& requirerents,
the yields of these "a plantatims  will determine just hw nuch the nwufacturing  plants can
be eqanded and hew rmch can be hwested each year to insure a continuous WC& sunply. If
one knza what each soil type an ptio?,  these decisims can be trade with nuch mn? ce~
tainty.

/\nother  veq irrprtmt soil su~yev  need in North Carolina presently rrslcerns characterizing
those sites whe good  phosphate fertilizer responses have been obtained. On sure sites very
inpressive grcuth increases have been achieved with the application of 300 lbs. triple super
phosphate prior to planting, and in established plantaticns. If we cald m3r.a  acaratelV
identify these responsive sites, a" cperatimal fertilizaticn  prqqwn~would be mrch  rare
efficient.

Soil Survey needs in Mississippi-Al&ma  and Arkansas-Oklahoma  present different pmblerre  from
those in North Carolina but are equally as urgent. Soil Suwevs need to be develqed which
take into accwnt site inprwerrent factors including water conservation practices and fertili-
zaticn. Gxwth and yields need to be expressed m lo-25 year terns in relation to these in+
proverrent  factors and the soil type.

Weyerhaeuser's Scuthem  Forestry Research  per+mnel  in Hot Swings,  Mansas,and  New Bern,
North Carolina, will be trying to solve som of these prcblers. Cwrently, nuch  effort is
being e-n&d in obtaining grcwth  and yield informtim  as related to varicus  site "~pat'a-
tion and cultural practices including draiwge,  bedding, fertilizatim,and  prx?camercial
thirming. The next step is to spread the "hard data," and this canbest  be dme by tving this
gxxrth  and yield inforrmtim to a given  soil +xw.



lAE!oPATQRy CMRAfXZXI7a4TION  OF SOILS IN THAIVWD

ttuold Parkinson"

All of ycu are familiar with the location of Thailand, Laos, Carrbodia,  and South Vietnam.
Thzse  ccun*ies  have  one rescuIce  in camon; and that is the Mekong River-a river which is
larger than the Columbia. 'Ihe  ultimte  goal is to cmtml the Mmg  River with a series of
dams so as to develop hydrmlectric  power, prevent floods, and provide a scum? of water for
irrip,ation.  m first slide (Slide 1) shows the location  of these rmntries and the Mekong
River. It will be of interest to you to bcw that when the Mekmg River is in flood stage
during October and Ncwetier,  mst years, tti flooded  area is 90 miles wide in parts of
Cabaiia  and Smith  Vietnam. A flmti~ rice MS been developed which can gmm in up to 17-
foot  depth of water for use along this river.

In 1964, the Bumau of Reclaratim  was requested to study the feasibility of building a dm on
the Mekcng  River near Vientiane,  Laos, aral  to evaluate the prcspects  for irrigation in this
vicinity. The selected darsite was called the Pa Xong site. Some  slides follow:

Slide 2 - A" artist's reception  of the Pa Ymg Project
Slide 3 - PaM"~  damdatacqmisms
Slide 4 - Contributor to Memory:  Development Frogram
Slid0 5 - Mekong - Chm"oloey of events
Slide 6 - study areamp

In the preliminary studies, starting in 1964 d subreccmaissance  land  characterization was
m&s which indicated that there would be about 5 million acpes of land suited to gmvity imi-
gation.

Following the completion of the subreconnaissance  land characterization study in 1967 wer the
entim potential project area, a feasibility grade land classification study was made on an
area-the Pa tang Dam. This was an area delineated by subreccmnaissance  as having  the
best potential for early developrent, lhe feasibility studies associated with this stage de-
velopnent  plan have bee" temd Sts@ I studies. They en-ass an amble land aped of 5L1,39D
hectares (134,000 acres)  of which 11,990 hectares a located in Laos, and the letining
43,1100  hectatxs  are in Thailand. Exclusive of the storage facilities, approximtely  700 hec+
tares within the Stage I area cculd be readily  irrigated if a pumping system were installed.

The Stage I study -a land is located on natural levees and flood plaihs along the Mekong
River, on the flood plains of tributary rivers, and on upland are=.  The soils occur within
the brrad -pings of Entisols, Inceptisols.  Ultisols, and Alfisols, 'lhe  major land area is
mrqosed  of Ultisols  and Alfisols  and can be characterizd  as strw\ely  weathered,  mttled,
very acid, and containi~ significmt  ants of exchangeable aluminum  in surface horizons
with irrreeasinc axunts  at depth. Bath surface and internal &ai"age characteristics are pox
so that rice is best suited for cmp prcdmtim  on m36t of the area.

Om land classification activities had a &al puqmse. Toe primary  one was to determine the
suitability of the lands for sustailrd  imigaticn;  the other purpase  was to train cantemart
'Ihailand  Nationals on mthxis of land classification. lhemfore,  in rany of the slides, you
will observe OUT auntelpart  workers who were  leaning  though  actual wok assignmnts.

I will "cm show ycu a few slides relating to field conditions and land classification activi-
ties.

Slide 7 - lhrailkill  with super  and plane
8 - Helicopter for remte  area
9 - Girl turning auger
10 - Farmer  holding Cassava  or tapioca Imt
11 - Plantinp,  rice plants by had
12 - Vim of mster  site soil pit
13 -.?a1i"itypr&1em
14 - Aerial Viar 1 - Note bees on ridges
15 -AerialViea 2
16 - Aerial Vie.4 3
17 - Aerial Vim - Closeup shining  paddies
18 - Aimort  at Udon 'Ihani

*BureaU of Reclamticn,  United States Ikpartm?nt  of the Interior, Denver, Colorado



Slide 19 - Typical  farm implerrents
20 - rreshlyplanted rice
21 - Papaya tree
22 - water buffalo - Work hone  of Thailand
23 - Typical brush and tree vegetation
24 - Sum or mxlnd type irrigation
25 - Irrigated Nambers
26 - Sprinkler irrigation
%a- Rat and sprinkler equipnat

~ch of the soil appraisas  relating to suitability for imi@ion  was based on laboratory
data. Pits were dug to 3-mter  or slyly depth thrar&mt  the area to serve.as  raster  sites for
deteminir@  the various physical and chemical soil pmperties  .%sociated  with irrigation Suit-
ability. Rcutine  soil sapling  was also dcme &ring the land classification pmgrdm. Maw
thousand sznples wxe tested.

In addition to laboratory data and field observations relatiw  to productivity and land devel-
opmmt  costs, drainw_e  evaluations were very important in &termining  suitability for imiga-
tion. land areas were separated into classes indicatiw  they were suitable for the irrigation
of rice, irrigation of upland claps,  or not suitable for irrigation. The drainage evaluations
welp partj~mlarly  ivrtant in determining whets%  a soil could be used for upland crops or
whether it should  be relegated to a rice category. Depth to barrier, which muld prevent
&.mmrd percolation  and relate to internal drainage cmtml cast, was an important drainage
factor. If a barrier  layer, such as an indurated hardpan,  dense textural B horizon,  or slcwly
prrreable  clay ocmmd  within 7 feet of the surface, the land was considered as mt suited to
upland crap p&uction  under irrigation. Most of these land;werr  placed in a rice categorv.

Soils l&oratory  data were important  in evaluating,  the anticipated relative  ptictivity  level
for lands ccnsiderrd  suitable for irrigaticn. We were forhmate  in being permitted to develop
an unusually fine soils laboratory in Bangkok. 'Ihislab~~tcwwas equipped tomake rawly
any soils analysis required. The laboratory  has abat  9,500 sq- feet of flcor  spear and is
equipped to make quantitative analyses by fl?rre  emissicn,  and atunic absorption spectruphot-
rretry  plus the usual colorinetric,  potentiometric,  titrirretric,  and gravimetric  techniques.
Illring  the peak of wxk,  the staff consisted of eight soil scientists, six chetists, and eight
labxatory  assistants. All but two were Thailand Nationals. The laboratory didnothave
x-r.zy  and differentia1thenw.l  analysis equiprrent,  so all clay niremlogy tests were conducted
at wr Engineeriw  and Research Center in Denver. I have a few slides sting  interior views
of our Bangkok  laboratonr  which I will shw.

Slide 27 - Yodel  303 Perkin Elmr Atanic  Absorption SpectropFotorreter
28 - Colemsn  Flame Pbtamzter
29 - Frmnted hydraulic mnductivitv equipment
30 - Same as 3, tit closeup - Note tight soils
31 - Settling volurre  equipment  with Thai girl - SMne high volums
32 - Soil extrwtion  equipnt - Thailand
33 - lady chemist in Thailand lab - Particle size  analysis
3u - L?aratay  oven
35 - Water exwaction equipment
36 - Water extraction equipment - Arother  view
37 - Scientific jcnrnal  rack behind frmnted hydralic  cotictivity
36 - &+xl laboratory report form
38a- Routire  analyses run

Clay nineralcgy  was found to be imprtant to soil prr&ctivity evaluations. Except for the
nest Recent soils near the Mekong Riveqsuch as tbz Chiangw.i  and Phiti soil series, the clay
mirrrals of the majority of soils consisted of alout 80 percent quartz, 10 percent kaolinite,
3 to 5 perxxnt  mixhre  of rwVznurillonite  and illite, and the rest miscellawxus. Recent
soils, such as the Phimai, have clays with &at 30 percent quartz, 15 peroent kaolinite, and
around  40 to 50 percent of rmntnorillonite  and illite.

E&case  of the lack of mirxxxlogical  testing e+prn?nt, cur Bangkok  laboratory develwd some
alternative tests to indicate the type of clay minerals. Surface area tests using ethylene
glycol  were found to be particularly useful. I will S!LT+~ yar a fe;r  slides elating to this.

Slide 39 - Specific surface as related to mineralogy
40 - Correlation of surface area veP6us clay mineral
41 - CEC at pH 8.2 (N&z) versus  surface area
42 - 1%bar  peroentage  MPSUS  surface -a

66



Lru  soil  fertility was very iwrtant  in the evaluation of the soils fcr irrigation suita-
bility, becase of such factors as locr-catiowexchange  capacity, low-base saturation, Large
arrmnts  of exchange an3 titratable  acidity, excessive anxnts  of exchan~&le  aluminum,
soarcity  of minerals  capable of realeasing  plant nutrients on weathering, and presence of ses-
quioxides  which can interfeE with nutrient  availability. Tberefore,alargepercentofthe
laboratory testiw  was directed taard an evaluation of fertility.

Cation exchange capacity is a very important factor relating to productivity beczuxe  a soil
nust have the capacity to retain fertility over a reasonable period of tine or every irrigation
wolld require the addition of a nutrient solution. lhe adoptedlaboratoryrrettwdwas  found to
m&e quite a difference on the value of CEC for sore  soils. After an analysis of available
data, it was concluded th?.t the CEC value at soil pH was rot-e  useful than the conventional CEC
at pH 8.2.

Effective CfX,  which is the CEC at soil pll, was found to relate closer to ptictivity  than
other CEC n&hods. The CECinthis  method is determix&  fzwnthe  sumofexcbangeable  calciwn,
~gnesium,  and sodium plus the exchange acidity obtained by leaching a soil with lN KCl, All
of the good prcductive  soils had a high effective CEC value.

CEC cbtain?d  with NaOAc  hrffered  to pH 8.2 was also in on xmst  samples.
ally slightly higkr than the effective CEC.

Its value  is gene-
It was in by saturating a soil with sodium

acetate and rrmxing the sodiwn  with ammnium acetate.

charge  characteristics--'Ihe  "se of bariwn  chloride with  and witbat  triethanolami~ was also
used  as a n%ztkd  tcr evaluating  cation exchvlge  capacity using barium as the index  ion. In
addition, the acidity obtained by titration of extracts from these methods was found useful
in rm33suring  negative-charge sites.
the type  of clay minerals.

These nk?asulPments  wePe particularly useful in evaluating
Concepts were developed  by Dr. Meblich  and his associates.

a. Pe"k3nat-Charp,e  acidity or permanent-charge  cation capaciQ,  tead  CU.+,,  is a
measure of the acxkty assoaoted  mth regatlve-charge sites  resulting from isorror-
phxs substitution. It is determined by leaching a soil pretreated with acid to
renuve  rretal  cations  with 0.6N ~"tral  unbuffered IL&12 solution. lk barium is sub
sequently replaced by calcium and barium is measured. Good ptictive  soils wepe
fcund to contain per 50 pnmnt pemnt-chuge  CEC.

b. Total negative--e aciditv  OP the total cation exchange capacity (CEq), is
m"mdby the arrOunt  Of bariumretained  tron abarium chlorx%  triethanoltire
@ac12 - TEA)  solution buffered at pli 8.2. 'Ihe soil is pretreated with acid as with
the pemwent-charge  caticn-exchange-capacity  test, CR+,.

c. Variable-&arge  acidity OP variable-c&
obtained by subtractng  the CE Cpenrn
charge acidity). It is a rea5k  of &are contribution9 f. __ c mtter,
phx~s  alumin,  silicates, and possibly clay minerals of la.-isonotphous  substit"tion;
i.e., the 1:l type of clay minerals.

d. Tbe naximm+negative  charge  (CEGa), possi~ble  to develop in a soil is determined by
tk barium  retairrd  from a !&Cl2 - TEA Solution by a soil pretiated  with phosphate.
It is an indicaticm  of the influence of bydnxs oxides and possibly of the relative
proportion  of 1:l clay minerals.

e. 'Ihe  anion exchange capacity MC),  was estimated by the anxnt  of 11 PJc retained
titer  saturatinp:  the sanple  with calcium dihymafien  phosphate C&H2 602j2 and thzn
renwing the excess with a C&l2 solution.

Sorre  slides will sk%~ relationships faad to be useful.

Slide 43 - 15-bar pera?ntage  versus effective CEC
44 - Titratable  acidity, &Cl

il
- TEA, at pil 8.0 plus extractable bs;es with

IN KC1 vers"s CEC at p 8.2 (N&c)
45 - Extractable bases plus exchange acidity (effective CEC) versus CEC with

"nhuffered  B&l2 1
46 - Correlation of rice e CEC



Acid base status was a very important cmsideration  in soil suitability evaluations. Except
For the river levees, the soils are generally tm acid for the satisfactory  prc&ction of
acid-sensitive crops. Poor cwp gro.rth  is mt believed to be tie to acidity per se but is
attributed  to aluminum and nlangaxse  toxicities and deficiencies of calcium, rregnesium,  and
rrolybderum.

Because  of an increase in pti  when subrrerged  and under anaetiic conditions, the pH value of
ssils for growing  wetland rice has different  implicatims thQl that of upland soils. Slide
46a shws  changes in pH braght  about by inundation. The change in pll under an;rerobic  cm-
ditims is a result of reduction of ferric iron, 1~1ea.w of hydroxiQ  ions, precipitation of
alumirumhydrxide, and adsorption of ferrous  iran by the clay minerals. Active or easilv
reticible  iron and nunganese  are belieed  to be important in this reaction. Acid sulfate or
"cat" clzys were not found in our project area, Sorre  researchers indicate that they can be
identified by mting re&ctim of pH when hytigen  peroxide  is added.

is the sumof the exchange acidiv  with KC1 plus the titratable  but nonexchange
For evaluatim  of line requirerents,  mxt investigators have cm-

eluded  that only enough  limz shwld be ad&d to neutralizes the exchange aciditv.
we prefer the exchange acidiw measurwrent  to total acidity.

'IYerefore,
It is well known that detrimental

effects can result when coarsctextu~d soils with a law total cation exchange capacity (CEC
and a relatively large variable cation exctige capacity (CEGI  are limed in excess of thsipt

1

exchange acidity. The pH of soils as measured  in O.OlM  CaCl has been found to be stronp.1~
influenced  by r%?latively  srrall  changes in exchange acidity w?wn complete base saturation of
the effective cation exchange capacity is approached. Sam slides will illustrate sore of the
relationships  we have found.

Slide 47 - 0.1we - Percent base saturation versus ptl in C&12
48 -Four axves as ahxe - Pa l+mg, Nam &n, Brazil, and Korea
49 - Curve - Nateal  salt exchange acidity versus  ptl in O.OlN C&12
50 - pH in O.OlM C&12 versus pH in water 1:l
51 - pH in O.OlM  CaCl2  versus  pII in iii KC1
Sla-  pH in C&12 versus three other antes

Special field and gr%enhxse  studies were also rade in support of our land classificatim
X'tlvltieS.  ore-ton  bulk samples fm each of the fwr major soil series have been collected
for greenhouse  studies m rice production. Slide 52 stuw the rice grcwing  in a greenhxse.
These tests are being made to examine  nutrient Dequirements  associated with varies ranges in
exchange acidity and active imn. Data suggest possible detrimzntal effects of active iron.

As a result  of our laboratory  studies and field observatims  of crc~s  grwinp  during the rainy
season, we have developed a set of land classificatim specifications for tropical soils which
we believe to be generally applicable in tropical aas such as Thailand. these  are shown  in
the follcw~  slide, Slide 53.

LGing similar specifications in cur Thailand studies, these land classificatias  result:

Arable lands Percent

class1 - 580 hectares 1.0
Class 2 - 5,590 10.0
class 1R - 16,510 30.0
Class 2R - 31 710

slbpo
59.0

Typically, the Class 2 rice soils, which n&e up the bulk of the arable lands,  bwe effective
cation exchange capacity values ranging fran 3 to 5 meq/lOOg  in the surface soils. Of this
CEC, the exchange acidity varies from 1.5 to 3.0 neq/lOOg, of which all but about 0.5 r;eq/lOOg
is exchmgeable  aluminum. The soil pfl in O.OlM CaC12 ranges fmn 4.2 to 5.0 in the surface
30 anand &crw.seswith  depth.

The very best soils, which make up only 1 percent. have ptlvalues  in O.OlN  C&l vayinp  fmn
6.0 to 7.0. 'lhe  wt zme depth has very little exchange acidity and no exchan$e,eable  aluminum.
The effective cat&m  exchwrge  capacity ezeeds  10 neq/lOOg  in 'de surface horizm. Base satu-
retion  is generally cwep 90 perrent. In addition, the soils are well drained and have no sub-
surface drainage  barrierwithin 210 an.

The rest of the arable lands occurwithintheltits of arability  as shcwrby  the spcifica-
tims just observed.



The next slide (Slide 54 - Bar graph of net incare Versus land classes), shows a bar gzxph of

a

actual net farrr incare  on paddy rice as related to CUP land classes. Results a~ based cn
about 45 sites for which pruluction during the rainy  season was measured.

'MO of cur typical labeoratory  reports are inclu&d  for your infonration. Table No. VIII-9 is
for a high-quality rice soil and the soil series is Chianm. We can discuss these results
as related to some of the slides which have been sham.

USEFUL. COYJ%NTS  ON LAROFATURY  DATA

1. 'ihe  Cl&n@ series is a ptictive and well-aggxegated  soil as evidenced by favors
able hydraulic ccndoctivity  at all depths, favorable settling volum, favorable pH,
fawrable  CEC, and favorable available phosphorus content. Permanent-charge CEC
CCK$),  while less than 50 percent in the upper horizon, exceeds 50 proent  at all
other depths. Siree this is a recent alluvial soil, it rmy man a different sou~cz
of materials for 0 to 16 cm.

2. The unnamed  series "8" soil data on other sheet is CJ.ass  2 because of slowly permxble
and unstable structu~  below 60 cm, low available phosphorus, and low effective catiar
exchange capacity. lhe pnranent-charge  CEC (CE

%l
), is less than  50 percent in three

out of the upper five horizons suggesting a plpp derance of highly weathered clay
mineral.

3. Exchangeable aluminum, except for 2& to 53-cm depth on the unnamed soil, is favor-
able. Cererally,  values of 0.5 neq/lO0g  or less aIF!  favorable  for al1 cmps. Values
from 0.5 to 2.0 have mira  effects, depending on the crcp,  and values atove  2.0 ger-
erally  are quite toxic, especially in uDp+r  rmt lone. Cmps which are verv tolerant
of exchangeable aluminum include sugar cane, casSava,  paruts, kenaf, rmd rice. 7he
arrant of base saturation  and CCC values lplate to aluminum toxicity. Generallv,
soils with over 75 percent base saturation a~? less toxic even in presence of 2 or 3
lreq of a1umilum.

COYREIATION  DATA - UNNAM?Z  SOIL - 19-28  cm - ZIG-

Slide Cornelatim  test Item VdlUSS-

55 1. Base saturation Sum of bases 4.92
"eI%"s Effective CCC 5.3

pll in C&l? DH in C&l, 5.5

56

57

58

59

6 hpdicted  base sat. 95
fromcurve

Actual base sat. 93
2. Exchange acidity pli in C&l2 5.5

"ersus Predicted exchange 0.5
pII in C&l2 acidity

Actual exchan~ cl.18
acidity

3. l&bar percentage 15-ha- percentage 5.0
verslls equation Y = 0.773X + 0.58

effective CEC Predicted CEC 3.9
Actual effective CEC 5.3

4. Titratable acidity plus bases Titratahle aciditv 1.71
"erS"S Extractable bases 4.32

CZt (CEC at pH 8.2 B&12-TM sum 6.63
Predicted CECt 5-6
Ac+JJal value 5.6

5. Titratable  acidity E!aC12-TEA Titratable  acidity 1.71
.plus bases Extnwtable  bases u-92

"eraIs sum 6.63
CEC at pH 8.2 in sodium Predicted CEC 6-7

acetate Actual value 7.0



NATII0NP.I.  TECIINICAL  WORK-PLANNING  CONFERENCE  OF THE  COOPER*Tl”E  SOIL S”R”EY

Charles ton,  South Cerolina.  January 25-28, 1971

REPORT  OF TM COMMlTTEE  ON TECHNICAL  SOIL MONox4PHS, BENCHMARK  SOIL ST”DIES,  AND SOT,.  SURVEY
LA”ORATOKY  INuESTIC.ATIONS

This  is a new committee  formed  to consider  the activities of t e c h n i c a l  s o i l  m o n o g r a p h s ,  b e n c h -
mark soils  and soil  survey laboratory invest igations. These three activities have many “bjec-
tives in common and have bee” combined so that we can jointly work o” problems that are corn”“”
to  all. It i s  w e l l  k n o w n  tliat our total re3ources  for laboratory work in  the National C o o p e r a -
t ive Soil  Survey are l imited. We cannot discuss benchmark soils, technical soil monographs and
s o i l  l a b o r a t o r y  work separately and u t i l i ze  mos t  e f f i c i en t ly  our limited  tote1 r e s o u r c e s  f o r
laboratory work.

Regional Committee  Reports

TECHNICAL scm. MONCGRAPHS

The Northeast Reg<“n was the only committee Lo report on progress on technical soil monographs.
Ten states  that  responded in that  region al l  indicated no progress .  I t  was ind ica t ed  all
states  are  accumulat ing data , some of  which could eventual ly be incorporated in technical  soi l
n~onographs,  but  l i t t le  of  these data are being gathered specif ical ly for  technical  monographs.
Some of  the  etates indicated thaL i t  is  diff icul t  to  know what  addit ional  data are needed unti l
those data avai lable are Pulled together . Some feel that automatic data processing for
l abo ra to ry  da t a  (ped””  data f i le)  may serve the needs in l ieu of  actual  technical  soi l
monographs.

The Northeast Regional Committee  responded favorably to the proposed Monograph of Soil Tam as
set forth in the 1969 National Technical Work-Planning Conference report of the Committee on
Technical  Soil  M”n”grapt~*. This  committee expressed a feeling that monographs of soil taxa
could uti l ize ADP  more readily than technical  soi l  monographs end could be prepared more
e f f i c i en t ly .  ilowever,  t h e y  e x p r e s s e d  c o n c e r n  that this  is  one more program for  which there is
a lack of time and competent  personnel  to  accomplish the job.

Prorress on T e c h n i c a l  Monorraohs

This  report is  largely redundant  of  the 1969 National  Commit tee report  with l i t t le  new develop-
m e n t  t o  r e p o r t .

1. The technical soil monograph of the Nashville Bae.in (Max Edwards, et al) has  been
completed and after  three years  is  s t i l l  in  the Information Di”isi”n  for f inal  edit ing for
publication. The outlook for  an early complet ion of  the edi t  is  very pessimist ic  with the
high prioricy now being placed o” published soil  surveys.

2.  The technical  soi l  monograph of  Central  and Norrb Texas (Oaks,  e t  al) still is in
n e e d  of a complete wri te-up of  the laboratory data. Some parts of this report are now
obsolete and need to be updated. There is  need of  a  modern classif icat ion of  the soi ls .

3. The technical soil monograph of the Red River Valley of Minnesota. North Dakota. and
South Dakota is  s t i l l  in  Progress.

4. A soil monograph  of the so i l s  o f  t he  Miss i s s ipp i  De l t a  i s  i n  progress  a s  a  p ro j ec t  o f
the Southern Regional Soil Kesearcb  Commit tee . The target  date  for  complet ion is  July 1, 1 9 7 1 .



It is the opinion of the National  Camittee,  f o r  a l l  p r a c t i c a l  p u r p o s e s ,  t h a t  t h e  p r o g r a m  o f
technical monographs has reached a dormant stage and that little will be done on the specifics
of  new monograph preparat ion unt i l  the backlog of  soi l  surveys is  published.  This  camn~ittee
‘eels that we should place our  effor ts  (1)  to  publ ish the monographs thae  are complete  and to
complete  the ones now in pi-ogress and (2) to assess Lhe impact of the Automatic Data P r o c e s s i n g
o n  the p repa ra t i on  o f  technical reprxts. I t  is  suggested that  the rechnical  reports  of  four  or
five years hence wil l  consist  largely of pre-formated  information,  most ly retr ieved from the
computer. They will not be so much  wri t ten as  assembled. Through the use of ADP  we will
a s s e m b l e  taxa reports by retrieval of information in computer storage that will  reflect the
efforts of ma”lny  soil scienciscs  over  broad  geographic  areas . The reports will conceivably take
the form of super benchmark soil reports.

Committee Recommendations

1. l’hat the Narional Work-Planning  Conference  o f  the  National Cooperative  So i l  Survey
support  Lhe timely publication of completed rechnical  monographs and the completion and publi-
cation of technical monographs now underway.

2. Thaw  the National  Committee deal ing with technical  monographs evaluate  the potential
application of ADP  in the preparation of tectmical monographs and recommend changes  in  tech-
niques and format where deemed necessary to complement the application of AI@.

T h e  Northeast  Regional Committee prepared an update list of benchmark soils. The list was
a r r a n g e d  to show under  each state the  benchmark ser ies  wieh type location in that state. The
conference adapted the reconmendation  that each state select its benchmark soils f rom the
series for  which iL h a s  the type l o c a t i o n .

The  Southern  and Northeast  Regional  Committees  discussed the relat ion of  benchmark  soils to
c l a s s e s  i n  t h e  new soil taxonon,y. I t  was agreed that  the soi l  classif icat ion system s h o u l d  b e
a” importaot consideration in selecting benchmark soils. The family  level  espec ia l ly  multi-
series families would generally represent large geographic areas and would satisfy the impor-
tant criteria of extent. The Northeast  committee  rejected a proposal that the b e n c h m a r k  s o i l
s e l e c t e d  to represent  a  fami ly  be  ~tie ser ies  that  prov ided  the “short name” for the so i l
family. The rejection was largely based on the belief that the dual use of a word for a ser ies
“ame and as a “short name” for a family should  be confusing to so i l  sc ient ists  not  d irect ly
involved with  so i l  c lass i f i cat ion. Roth committees agreed that generally only one series be
se lec ted  from each multiseries  family .

Roth the Southern and Northeast committees indicated a lack of a” i”ve”Cory  of available
laboratory data. A large amount of data is already collected 0” some benchmark so i ls .  This
v a r i e s  f r o m  v e r y  l i t t l e  deLa  on some so i ls  to “ear ly  complete  data  for  o thers .  I t  was recog-
“izcd  that a complete catalog of available data was needed as a guide to priority of sampling.

The National  C~mittee  agreed chat  general ly only one series  be selected from each multiseries
family.  The  National Committee  also thinks  that  the  def in i t ion  of benchmark so i ls  should
cons ider  wbecber hard-to-get data are available. An example would be in the field hydrology of
t h e  s o i l . It is easy to obtain standard characterization data. But  the kinds of measur~mcnts
obtained at the various ARS
soil on which t h e  s t u d y  h a s
benchmark sail. eve”  though

hydrology study areas are extremely expensive and rare. Unless the
bee”  per formed is  a  “real ly  oddbal l ”  we  should consider it as a
of m o d e s t  area, extent.

The Southern Connittee made
soi ls .  They a r e  a t t e m p t i n g
Committee looked with favor
meodations,

recommendat ions  to update the guidelines for scleccing  benchmark
to get a better representation of soil  families.  T h e  N a t i o n a l
on these recoma~endations  and have incorporated them in their  rccom-

The  report  of the  S o u t h e r n  C o m m i t t e e  on soi l  survey workload contains a  cement  by Dr. Bual  o n
setting aside areas as benchmark sites that will remain undisturbed. Your committee discussed
this proposal and considered it LO be  worthy  o f  cons iderat ion . It ,.,a~  agreed  that  i t  i s  very
di f f i cult  to relocate many  b e n c h m a r k  s o i l s . A few sites are destroyed and lost by disturbance.
The committee  cons idered  the  poss ib i l i ty  of establishing benchmark sires through the geomor-
phology  projects ,  ASS hydro logy  r e sea rch  areas and  Agr i cu l t u r a l  Resea r ch  scations. Cerfainly
these  are potenrial a r e a s . Nethods  of  pinpoint ing type locat ions were discussed.  One method
s u g g e s t e d  w a s  to complement a detailed location description by use of a magnetic d e v i c e .



A metal  block could be b u r i e d  and traced by use of a mine  detector.  Another suggestion  was to
develop a legal descr ipt ion  by use of triangulation survey. A file of photographs taken from
d i f f e r en t  ang l e s  migtrt also prove to be useful in f i nd ing  t he  s i t e .

1. procedure for  select ing benchmark soi ls

1 . 1  E a c h  s t a t e  selecr i t s  benchmark  so i l s  from the ser ies  for  which i t  has  type
loca t i on  and  responsibiliry for  the series  descript ion.

1.2 Each state list should be reviewed and approved by a standing Regional Technical
“ark-Planning Committee.

1 . 3  The  soil  classif icat ion system should generally be used to s e l ec t  benchmark  so i l s .

1.31

1.32

1.33

1.34

Taxa should be selected that  represent  a  large geographic area.  An encep-
Zion would be for  select  soi ls  for  which there are hard-to-get data avail-
able. In such cases, a modest area1 extent  would be acceptable.

Genera l ly  on ly  one series wil l  be selected from each multiseries fami ly .
T h e  s e r i e s  that is  used to name  multiseries families is  a likely caodidate
for benchmark soil.

Taxa stmuld general ly be selected from which data can be projected to the
most  soils. Data from soils  in Typic subgroups,  for  example,  can be
projected to more soils than data from soils in “er~ic s u b g r o u p s .

The number of benchmark soils should be kept small enough to concentrate on
the key soils .  in order to get the data  within a  reasonable t ime.

2.  That  a  s tanding Regional  Comitcee  be established to approve state l is t  of  benchmark
soi ls .  That  this commitfee  check the benchmark soi ls  now on l is ts  f rom the four  regions to 6861
how many different  soi l  famil ies  are represented. There may be big gaps where we have no soils
data  to  represent  broad and important  areas in  our  new classif icat ion system.

3.  That  Regional  Work-Planning Conference prepare an inventory of  avai lable laboratory
data that has been done by The soi l  survey laboratories ,  the experiment  s tat ions and other
sources 80 that a plan of operation can be made to complete the work within the next few years .
(See Attachment  1 far suggested form for reporting benchmark soil characeerization inventory.)

4 .  That  the  Nat ional  Work-Planning Conference cont inue to suppor‘t the preparation and
pub l i ca t ion  of benchmark soil reports and promote the use of ADP in preparing the reports.

5 .  Regional  Conmittees  take the leadership in programing for  benchmark s i tes  and provide
the National Work-Planning Conference with suggestions for implementation, or for rejection of
the proposal .

SOIL SURVEY  LABORATORY IWESTICATIONS

Three 1970 Regional Technical Work-Planning Conference Comitree  reports on Soil Survey Labora-
tory Invest igat ions were reviewed. The Western Region did not have a report.

The three  cami~tecs (S, NC and NE) reviewed the list of laboratory studies developed by the
1968 Regional committees and appropriate amendments made. The Northeast committee recommended
that t h e  e x p e r i m e n t  stations and SCS intensify their  s tudies  of  t idal  marsh.  They ci te  that  in
the  past the kinds of t idal  marsh have not  been differentiated because of  diff icul ty in mapping
and lack o‘ interest or request  to h a v e  t h e  m a t e r i a l s  d i f f e r e n t i a t e d .  N o w  more a n d  m o r e ,
federal ,  s tate ,  and private groups are asking for  specif ic  information an t idal  marsh areas.
It was recommended that the Principal Soil Correlatar for the Northeast and the Head of the
Heltsville Soil  Survey Laboratory take leadership in working with the states  in developing a
r eg iona l  p ro j ec t  f o r  cha rac t e r i z ing  t he  morpho logy  and  compos i t i on  o f  fragipans.  IL is recom-
mended that the project be outlined to make maximum use of graduate students in the study.



The Northcentral committee  d i s c u s s e d  t h e  r e v i s i o n  o f  S o i l  S u r v e y  I”vestigatio”s  R e p o r t  N o .  1
fhaf i s  now underway in  I.*“coln. T h e  p u b l i c a t i o n  p r e s e n t l y  c o n s i s t s  o f  the m e t h o d s  u s e d ,  p a s t
a n d  p r e s e n t ,  b y  the s o i l  s u r v e y  l a b o r a t o r i e s . T h e  c o m m i t t e e  w a s  o f  a ”  agreement  tha t  the  scope
o f  fhe r e p o r t  s h o u l d  b e  b r o a d e n e d  t o  i n c l u d e  a l l  t h e  l a b o r a t o r i e s  i n  t h e  c o o p e r a t i v e  s o i l  sur-
vey. I t  w a s  r e c o m m e n d e d  t h a t  s t a t e  l a b o r a t o r i e s  s u b m i t  m e t h o d s  t h a t  t h e y  a r e  u s i n g  b u t  a r c
n o t  i n d e x e d  in SSIR NO.  1 LO Lincoln. They can be assigned a  n u m b e r  o r  included  under  a”
existing  “ u m b e r  i f  t h e  m e t h o d  i s  s i m i l a r  t o  o n e  in u s e .

T h e  Soother” R e g i o n  r e p o r t e d  n o  i n c r e a s e  i n  r e q u e s t s  f o r  l a b o r a t o r y  d e t e r m i n a t i o n s .  T h e  c o m -
m i t t e e ,  h o w e v e r ,  r e c o g n i z e d  most o f  t h e  r e q u e s t e d  d a t a  t o  b e  r o u t i n e  c h a r a c t e r i z a t i o n  t o  a i d
p l a c e m e n t  o f  s o i l  a n d  v e r y  l i t t l e  o r  a n y  i n v e s t i g a t i o n a l  s t u d i e s .  A d d i t i o n a l  r e s e a r c h  n e e d s
w e r e  d i s c u s s e d  t h a t  w o u l d  s t r e n g t h e n  t h e  u n d e r s t a n d i n g  o f  s o i l  g e n e s i s  a n d  t h o s e  c h a r a c t e r i s -
t i c s  o f  s o i l s  t h a t  i n f l u e n c e  t h e i r  b e h a v i o r .

Discuss ion  and Recommendat ions  by  Commit tee

T h e  N a t i o n a l  C o m m i t t e e  c o n s i d e r e d  t h e  d e t a i l s  t h a t  s h o u l d  b e  i n c l u d e d  i n  t h e  s t a t e  s o i l  s u r v e y
Plan o f  0pcracions. It  was t h e  c o n s e n s u s  o f  t h e  c o m m i t t e e  t h a t  t h e  p r e s e n t  d e t a i l  s h o w ”  o n
m o s t  plans o f  o p e r a t i o n s  i s  n o t  adequate. I t  i s  e s s e n t i a l  c h a t  w e  d e v e l o p  c l o s e r  r e l a t i o n s h i p
o f  b o t h  s o i l  s u r v e y  a n d  e x p e r i m e n t  s t a t i o n  l a b o r a t o r y  s c h e d u l e s  with f i e l d  o p e r a t i o n s .  T h e
p l a n  s h o u l d  i n d i c a t e  s p e c i f i c s  a b o u t  s o i l  s u r v e y  l a b o r a t o r y  i n v e s t i g a t i o n  n e e d s  p r o j e c t e d  over
a  three-year p e r i o d  a n d  s h o w  s o i l s  t o  b e  s a m p l e d ,  c l a s s i f i c a t i o n . p r o p o s e d  s a m p l i n g  d a t e s  a n d
who wi l l  do  the w o r k . T h i s  s h o u l d  p r o v i d e  f o r  a  b e t t e r  m e a n s  o f  p r o j e c t i n g  l a b o r a t o r y  w o r k -
l o a d s  a n d  s e t t i n g  p r i o r i t i e s  f o r  s a m p l i n g  o n  a  r e g i o n a l  o r  n a t i o n a l  b a s i s .  A l s o  t h e r e  a r e  two
especfs o f  l a b o r a t o r y  a s s i s t a n c e  t h a t  m i g h t  b e  k e p t  a p a r t . O n e  i s  t h e  r o u t i n e  c h a r a c t e r i z a -
t i o n  t o  a i d  p l a c e m e n t  o f  s o i l s  in p r o p e r  c l a s s i f i c a t i o n  c a t e g o r i e s .  T h e  other i s  r e s e a r c h  o r
i n v e s t i g a t i o n s ,  w h e r e  l a b o r a t o r y  p e r s o n n e l  m a y  b e  u s e f u l l y  i n v o l v e d  t o  w o r k  o n  t h e  p r o b l e m .

Ken-farm i n t e r p r e t a t i o n s  a r e  b e c o m i n g  m o r e  a n d  m o r e  i n  d e m a n d . T h i s  i s  e s p e c i a l l y  t r u e  w h e n
u s e s  a r e  r e l a t e d  t o  w a s t e  d i s p o s a l , s o i l  a n d  w a t e r  p o l l u t i o n  b y  m i s u s e  o f  p e s t i c i d e s  and f e r -
t i l i z e r s ,  p i p e  c o r r o s i o n ,  a n d  C o  t h o s e  u s e s  r e l a t e d  t o  s o i l  s t a b i l i t y  w h e n  u s e d  f o r  f o u n d a t i o n s
f o r  strLLCt”res, We must  have more  research  d a t a  on t h e  i t e m s  l i s t e d  a b o v e  i f  w e  are g o i n g  t o
m e e t  our r e s p o n s i b i l i t i e s  i n  s o i l  i n t e r p r e t a t i o n s  i n  t h e  y e a r s  a h e a d .  O u r  l a b o r a t o r y  p e o p l e
s h o u l d  h a v e  a d e q u a t e  f i n a n c i a l  s u p p o r t  s o  t h e y  c a n  h e l p  w i t h  t h e s e  i n t e r p r e t a t i o n s . It i s
i m p o r t a n t  t h a t  chcy b e  k n o w l e d g e a b l e  a b o u t  the r e s e a r c h  u n d e r  w a y  i n  t h e s e  f i e l d s  a n d  b e  p r e -
p a r e d  t o  h e l p  s o i l  s c i e n t i s t s  a p p l y  t h e  r e s u l t s .  I” a d d i t i o n , Agricultural  Experiment  stations
s h o u l d  b e  e n c o u r a g e d  t o  g i v e  m o r e  a t t e n t i o n  t o  l a b o r a t o r y  w o r k  t h a t  w i l l  h e l p  t o  m a k e  a n d  LO
i m p r o v e  “ o n - f a r m  i n t e r p r e t a t i o n s .

I t  I s  Recommended

1 .  T h a t  w e  s t r i v e  t o  g e t  m o r e  f i n a n c i a l  s u p p o r t  f o r  o u r  l a b o r a t o r y  w o r k  s o  t h a t  i ”
a d d i t i o n  t o  t h e i r  p r e s e n t  p r o g r a m  t h e  s o i l  s u r v e y  l a b o r a t o r i e s  ca” a c c e l e r a t e  t h e i r  participa-
tie” i n  r e s e a r c h  t o  d e t e r m i n e  s o i l  c h a r a c t e r i s t i c s  n e e d e d  t o  p r e d i c t  p o l l u t a n t  b e h a v i o r  i n
s o i l s  a n d  t h e  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n s  b e  e n c o u r a g e d  t o  g i v e  a  h i g h e r  p r i o r i t y  t o
s t u d i e s  that w i l l  h e l p  t o  m a k e  a n d  t o  i m p r o v e  “ o n - f a r m  i n t e r p r e t a t i o n s .

2 .  T h e  N a t i o n a l  Commiftce  co”curs  i n  t h a t  t h e  D i r e c t o r  f o r  S o i l  S u r v e y  I n v e s t i g a t i o n s
p r o v i d e  l e a d e r s h i p  in a  n a t i o n a l  p r o j e c t  f o r  c h a r a c t e r i z i n g  o r g a n i c  s o i l  m a t e r i a l  a n d  tidal
marsh .

3 .  T h a t  t h e  state s o i l  s u r v e y  P l a n  o f  Operatio~~s  s h o w  s p e c i a l  s o i l  s t u d i e s  o r  inveseiga-
tions p r o j e c t e d  o v e r  a  t h r e e - y e a r  p e r i o d  a n d  s h o w  s o i l s  t o  b e  c h a r a c t e r i z e d ,  c l a s s i f i c a t i o n ,
target da te  and who wi l l  do  the  work ( S o i l  S u r v e y  L a b o r a t o r i e s  o r  E x p e r i m e n t  S t a t i o n
Laboratories),

4. T h e  C o m m i t t e e  b e  c o n t i n u e d .

CommiCtee  Members

.Jaoies v. Drew *Robert R. C,rossma” E. .l. Pedersen
I). P. Pranzmeier “A.  A.  Klingebiel *J. M. W i l l i a m s ,  C h a i r m a n

*Members  present  a t  Charlrston, South C a r o l i n a  J a n u a r y  25-28.  1 9 7 1 .
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Kellogg:

Kellogg:

l Klingebiel:

C,i”e:

Note8  on discussion  by the Conference  following  presentation  Of commitree  report.

It 1s diff icult  to ge t  add i t i ona l  f ede ra l  f unds  fo r  l abo ra to ry  work .  Hope fu l
that  the Experiment  Stat ions provide more research data for  overcoming soi l
limitations.

Rather  than put  emphasis  on benchmark reports, lets put the data on tape and
turn i t  out a s  “ p r i n t o u t s ”  o f  t h e  d a t a .

The committee report does place emphasis on using ADP  LO Set out b e n c h m a r k
reports .  Reports  of  the future  will not he so m u c h  w r i t t e n  a s  a s s e m b l e d .

Some s ta te  funds are  going to research (Pa. ,  e tc . ) .

Ohio has  a  PhD  w o r k i n g  on enSlneering  properties of  sai ls .  We need bet ter  corn-
munications  among engineers and soil scientists.

There is an urgent need for soil scientists and engineers to u n d e r s t a n d  e a c h
ocher  and work together  to  civercome  l imitat ions.

Asked if recommendation 1 (Soil Survey Laboratory InvestiSations) implied that
SCS l abo ra to r i e s  w i l l  be  r e s t r i c t ed  to  cha rac t e r i za t i on .

This was not the intent and the recommendation will be rewritten to emphasize
interpretations  88 well a s  c h a r a c t e r i z a t i o n s .

Recommendation 2 (Soil Survey Investigations) was broadened from the Northeast
R e g i o n  report  to include organic soil  material . I t  is  important  that w e  o b t a i n
data about  organic soi l  material  and t idal  marsh for  inclusion in the Soil Surve)!
Manual.

W e  n e e d  to determine what  is  the cr i t ical  data  and concentrafe  on that .  We can’ t
run all  kinds of laboratory data.

We have a need for more research on non-farm interpretat ions.

Most r e s e a r c h  i n  e n g i n e e r i n g  i s  t h r o u g h  grants for  specif ic  s tudies.  We must
work closely with engineers Co find funds available from HEW. MIT and others
are the leaders  in  this  area. I t  is  urgent  that  we establ ish a c o n t a c t  w i t h
these  people.

The  report was accepted by the Conference.
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REPORT  OF COMMITTEE  2 -

CLASSES AND PHASES OF STONINESS AND ROCKINESS

The initial  work of this  comitree involved a field study vitb a  p r i m a r y  o b j e c t i v e  LO t e s t  clle
current  Manual  c lass  l imits  for  s toniness  and rockiness  and their  signlflcance LO “se and ma,,-
agement. Mr.  Charles  Breeding,  Associate  Professor , Thompson School of Applied Science, con-
d u c t e d  th‘s  ht”dy during the s”rm~r  of 1970.11 study areas  were  located throughout  New liampshire.
An integral part of this study is the interviews conducted with land developers, woodland man-
agers ,  recreat ion area managers ,  and others  to  obtain their  views on the “se l imitat ions imposed
by various s toniness end rockiness condit ions. A secondary objective of the study was to devel-
op f ie ld techniques for  quick and accurate  est imates  of  s toniness  and rockiness  condit ions.  A
copy of  Mr.  Breeding’s  report  is  included as  an appendix to this cormnittee  report .

The  c”rrent work of revising the Sail Survey Manual has given additional emphasis to the work
o f  this conmlittee. Spec i f i ca t ions  fo r  s eve ra l  i t ems  cons ide red  by  th i s  conanirtee  will also
h a v e  to be wri t ten into the manuscript  for  the revised Manual. The camittee proposals, out-
l ined below, are recomnended  to this conference for adoption as proposed or wit,,  mod i f i ca t ion
as needed.

There were no r eg iona l  cormnittee  reports  available for  considerat ion by this  comlttee.

Keconrmendations

A. Proposed Stoniness Classes and Suggested  Phase Names

The need for  f lexibi l i ty in a  system proposing classes for  s toniness became apparent  early in
cormli ttee “ark. The needs of different regions vary widely. The northeast region appears to
need B more sophisticated system than other regions. General ly,  this  region has given higher
priori ty to the study and test‘nS  of classes  of  s toniness  than other  regions.

T h e  cormnittee  proposes that class limirs be expressed in percent  of  surface area covered and
that  s ize and spacing be used as  determining cr i ter ia . T a b l e s  1 and la  present  this  relat ion.
sh ip .

Seven classes of  s toniness are proposed. T h i s  r e p r e s e n t s  one rcore addit ional  class than pro-
vided in  the current  Manual. The existing Class 4 (15 to 90 percent of surface area covered)
would be divided into two classes as follows: (a) 15 to 50 percent and (b) 50 to  90  percent .
Our  experience to dare indicates that  the naming and classifying of  soi ls  brcomcs  very diffi-
cult when surface stoniness conditions exceed 50 percent. The 1970 field study also supports
the need for a separation at 50 percent . Mr. Breeding found that when surface stone cover
exceeded 50 percent, the limitations imposed on land “se were so severe that special planning
meas”res,  the “se of  special  equipment ,  and a much greater  cost r e su l t ed .

Table 1 provides committee proposals  for  classes of  s toniness determining cri ter ia  and P h a s e
“antes. Table la  has been developed for  the metr ic  ““i ts  of  ,was”ren,ent.  A Class 0 designation
has not been used in the proposed system co avoid ambiguity in work with ADP systems.

T h e  conlmittee  reconmends  that agencies conducting soi l  surveys test  the two m e t h o d s  p r o p o s e d
by Nr. Breeding for  f ie ld determinat ion of  surface s toniness , Separate methods are proposed
for  condit ions of  sparsely scat tered stones.

B. Proposed Rockiness Classes and Suxaested Phase  Names

The committee proposes that class limits be expressed in percent of area with rock outcrop
eXpOs”R.

Six classes of  rockiness  a re  proposed . T h i s  r e p r e s e n t s  the same number of classes provided
in the current Manuel. Changes in class  l imits  are proposed for  only two classes .  The upper
l imit  for Class 1 and lower l imit  for  Class  2 are  proposed at  3  percent .

Lt Mr. Breeding is employed by the 6ew Hampshire SCS State Office during the s”,mner  months  to
assist in  s tudies  such as  this  one.



Table 2 provides comnittee proposals for classes of rockiness and phase names.  A Class 0 desig-
nation has not bee” used to avoid smbiSuiLy  in work with ADP systems.

Naming of Napping Units that Involve Rock Cutc=op

Considerable effort was devoted to the coordination of cowittee  recomnendatlons with the con-
ventions for naming of mapping units (complexes and associations) as outlined in Soils
Memorandumbb. Most discussion focused on the following sentence on page 15 of this memorandum
under 2.- Complexes:

“No single component that contrasts sharply with the extensive component soils is
to exceed 10 percent of the whole, etc.”

The comnlttee =ecaSnizes  that the need for rockiness phases in several regions has bee” mlni-
mieed by the 10 percent limit. Areas that have xo=e than 10 percent rock outcrop exposure a=e
handled as a complex (association) of one o= ,w=e taxonomlc units and rock outcrop o= in a
ruptic  subgroup. I” this situation, rockiness phases would be needed only for Classes 1 and 2.

The comnittee suggests that Clase 6 he designated Rock outcrop.

This cowittee has attempted to propose systems with adequate flexibility to accolrmadate the
needs of different =eSio”s.  However, there is still e need for further testing of stoniness
and rockiness class limits relative to their siSnificence  to use and management. In addition,
field personnel continue to need quick and accurate methods for estimating stoniness and rockl-
ness conditions. The cooxaittee  recnrmends that this report be referred to agencies conducting
soil surveys for further testing end evaluation.

Netiership Comnittee

w. E. McKinrie S. raeger
C. A. Moge” B. G. Watson
0. c.  Olson, Secretacy .J. R. cocwer

S.A.L. Pilgrim, Chairman

Attachment.:
1970 Field Study Report
Notes on Discussion of the Report by the Conference



Notes on Discussion of the Report by the Conference

Kellogg : I suggest you r o u n d  off  the  metric f igures in your tables just 88 y o u  h a v e  t h e
o t h e r s . As  they  stand, the metr ic  f igures  give a false ~enee o f  a ccu racy .

Cline : 1 ask that  you provide me with the de f in i t i ons  o f  t he  phase  c l a s se s  i n  tern o f
their meaning to msnagement. We need this for the manual  revision in addit ion
to t h e  definitions of the cla(is l im i t s  i n  pe rcen t age  f i gu re s .

P i lg r im : This  can be provided.

Simonso”: The concept definition of many soil series does “ot include a  rock component .
Rather .  we are  deal ing with an associat ion of a classif iable soil  and rock. We
p r e f e r  t h i s  t o  p h a s i n g  t h e  soil s e r i e s .

Owed81 : I would like to have your report  more clearly different iate  s tone and boulder
s i z e s .

P i lg r im : Separate  tables are included in the report  to  provide diameter  s izes in both
English and metr ic  uni ts .

K e l l o g g  : Are t h e s e  classee sat isfactory to the foresters’!

Olson : On National Forest lands, we are mainly  concerned with character iz ing the mapping
units in terms  of  ranges,  as well 88 m o d a l  s t o n i n e s s  c h a r a c t e r i s t i c s . It’s a
ma t t e r  o f  de sc r i b ing  s t on ine s s  as it occws.  The classes  and class n a m e s  a r e
primari ly useful  for  narrat ive and discussion purposes.

The report was accepted by the Conference.



Proposed Classes of Stoniness, Determining Criteria and Phase Names

Table 1

Stoniness % of Diameter of Stones and Boulders in Feet
Class Surface 0.83 1.0 1.5 2.0 3.0 Il.0 Suggested Phase Names L'- -

Less than 82+
0.01

0.01-0.1 25-82

0.1-3 L-2.5

3-15 1.34

G-50 .3-1.3

SO-90 .O&-.3

Spacing in feet

99+ 1118+ 1981 297+

30-99 116-l&8 61-198 92-297

5-30 746 9-61 lb-92

1.64 2.L-7 3.2-9 l4.7-ll4

A-1.6 .6-2.L .8-3.2 1.24.7

.05-.l4 .08-.6 .11-.8 ~6-1.2

90+ (h% .05 .08 .I.1 .16
than).O&

Narrow Phase Broad Phase

396+ Non-stony

122-396 Slightly stony Stony or bouldery
or bouldery

19-122 Moderately stony Stony or bouldery
or boulder-y

6-19 Very stony or Stony or bouldery
bouldery

1.7-5 Extremely stony Stony or bouldery
ox- bouldery

.22-1.7 Exceedingly stony Stony or bouldery
or bouldely

.22 Flubble land Pmbble land

i/ Bouldery name to be used where more than 50 percent is of boulder size



Proposed  Classes  of Stoniness, Determining Criteria aad Phase Names

Table la

Stoniness % of Diameter  of Stones and Boulders in El&em
Clnss Szrface +C.2> C.3C ".A_" !h 0.61 0.81 1.22 '/Suegested ?!laase Na'les=

Smcing in meters Narrow Phase Broad Phase

1 Less than  25+ 30+ li5+ 60+ 91a 121+ Nan-stony
0.01

2 0.01-0.1 7.6-25 9.1-30 U-L5 18.6-60 28-91 37.2-121 Slightly stony Stony or bouldery
oi- bouldely

3 0.1-3 1.2-7.6 1.5-9.1 2.1-u 2.7-18.6 l,.3-25 5.0-37.2 Moderately stony Stony or bouldery

G
OY bouldery

< II 3-15 .kO-1.2 .hS-1.5 .73-2.1 .70-2.7 l.L-lr.3 1.8-5.6 very stony or Stony or bouldery
bouldery

4 5 15-50 .09-.A0 .12-.lIP .x3-.73 .2L-.98 .37-1.11 .52-1.8 Extremely stony Stony or bosldery
or bouldery

6 50-90 .m-.C9 .02-.32 .02-.18 .03-.2.!, .05-.37 .07-.52 Exceedingly stony Stony 01 bouldery
or bauldery

7 90* (less .02 .02 .03 .05 .07 Rubble land Rubble land
thaa .Ol)

&/ Bouldery name to be used where more than 50 pelrent is of boulder size.



Proposed Classes of Rockiness and Names

Table 2

Percent of Area with Suggested Phase Names
Rockiness Class Rock Outcrop Exposure (Classes 1, 2 and 3)

1 L3 Non-rocky

2 3-10 Rocky

3 lo-25 Very rocky

25-50 Soil-Rock outcrop complex

5 SO-90 Rock outcrop-Soil complex

6 More than 90 Rock outcrop



STUDY OF SWNINESS  AND ROCKINESS CLASSES
JULY-AUNST  1970

Chwles ?I. Breedin@

The purpose of this study was thzwz-fold; first, to examine the effect of varying degrees of
stoniness and r0ckinz.s on selected 14 uses; second, to develq, field techniques for quick
and accurate detetinaticm  of classes and phases of stoniness  or xckiness;  and third, to de-
termine the relevancy of present  stoniness/rockiness  classes to ncmagricultu~l  uses.

For five weeks during July and August, 1970, in the carpany of tbz local soil scientist, I
nade on-site investigations of the effect of degree of stcminess on land used for recreaticm,
woodland  operations. and camrunity  developrrwt.

lhe sizes of indivihal  stones, boulders. or rock outcrops and thz distances betwen  themwere
masured,  and the perant Of land area cOvered  was calculated fron these data. We talked with
land developers, modland  operators  and recreation area -gers to find their views on stony
land and limitatirms  it might *se 00 their partialar use of land.

I dcamented  these studies with color slides and black and white ph%os of specific problem
-as ad of varicus stoniness and mkiness  classes.

At the cutset,  certain  types of uses were excluded from this study. While undcubtedly  a rrcre-
ational  use--athletic fields, playgrwnds--and  sitilar  intensive use areas obviously  tolerate
no surface stones 0~ x&s,  data on stone rerroval  for cultivated crzps a@? obtainable and apply
to these situations.
building sites.

Similarly. urban hxsing  developrrants  have conparable  qualifications for
(In nwy of these uses, the prinary  limit of degree of slope rmst be mzt,

irrespective of stoniness,)

Specifically, the areas studied included fourteen canpsites  and picnic spots, three ski slopes,
twelve vacaticnfretirerrenthw developrents,  five w.ture  study sites, and fifteen logging
operations. Also used were various havfields,  pastures and wo3dlooj,  selected for the degree
of stoniness and rcckin=ss  they typified.
seven of the state's ten canties.

lheareas  studieswere  sc&teredwidelythragMut

FIINDINGS: Initially, one basic opinicm rust be stated: nopremise  fan&d cnpercentof
surface  area covered alone is valid; the average size of stcnes or rock cutcraps  rust be con-
sidered jointly with ma, For ease  of discussi~,  fillings  will be listed by category.

I. Limitations  Inposed  by Stoniness/Rockiness  on Selected land Uses.

A. Campsites and Picnic Spots: Other cglsiderations--sewage  disposal and neelevel
plots tor trailer+-were rnxe restrictive in &oice  of land for canpsites  than s-
face storP%.

Germ-ally, an area  coyerage of nore than twenty peroat  with size of less than five
feet made site preparation costly. 'lhe  presence of bculders greater than seven
feet called for road  relocation ard required greater care in laying out individual
campsites. Rock outcrop  presented no limitation 60 lcmg as it conformed  to the
land surface.

The range in siz? of picnic MS was large; fran single mdside tables to thxe
sites with twenty or nulp  units. So long as there was sufficient space  for parking
and for placing picnic tables, stcnes and I‘ock were rx) hinm‘anoe;  in fact, they
heightened the appeal of a site to picnickers.

B. z; Slly; In all areas observed, balder%  up to six to seven feet in diameter
1lQzed to the side  of ski trails.

Within these siw classes, surface  coverages  of up to fifty percent (based ~1 ad-
joining undisturbed land) wxe clemd for trails. Boulders eight feet in diameter
andlargerwex% too largetormve readily and the trailswere  rrrruted  amundthem.
Several areas witi greater than fifty percent  surface covered by bculders  of variws
sizes were avoided in laying out the trails.

* Soil Scientist, USLM-Soil  Conservation Service, turhham,  New Hapshire



Ledges and rock outcrops present a different problem. In late winter and early
spring, ice form on exposed  bedrock and makes skiing hazardars. Several  spots
were photographed, where the ledge was drilled and blasted to permit water pe-
lation  and facilitate revegetaticn.  with limited success. Other bare spots were
mlched  heavily to a depth of at least one foot, ttireby greatly limiting ice
fornation. Sections of som ski trails were fifty percent  open ledge for two
bndred feetorrore.

Ledges whose surface cmfomd  to the adjoining land pmved no real obstacle to
trail developrent,  within a limit of fifty percent surface ccverage; but bench OP
step-like  ledges welle an imediate  hazard to trail layout  and were  avoided. lhe
pres.2"~  Of 0v.2~  twenty  percent  Of this w ledge  severely  limited &velOpm?"t.

C. Natura  Study Sites: Sites in this class included the stoniest one studied, the
entire surface area being a jumble of boulders. Thenoistabnxphere  fmnastram,
often subterranean, flcwingthrmghthe  middle of this gorge ardthelimited  ex-
posure  to sunli@t, favored a profuse growth of ferns, msses, liclmn  and other
floranot  cmiwnly fcund.

In each instate,  stoniness or mckimss  added an emtic  or wild quality ad in-
creased its attractiveness for people.

D. VacationlRetimmnt  H3m Developmmts:  Stoniness OP rockiness  did not limit th?
use of lard for vacatmn  or retlrewnt  hares, either  within devekpwats  or withwt.

The extrem example was a single lot of am-thirds  of an am.?,  seventy percent of
the surface open granite ledge. The lot itself cost $18,500 and site preparation_-
blasting a hole for the famdation  and extending thz area for the leach beds--cost
a" additional $10,000. Otherlotsw~?  seenwhichappmachedthis  in costof  site
preparation.

Sx'face stones OP kxxlders  usually added to the sale value of a lot, giving tha
lot a unique and picturesque character, with interesting architecturn  and land-
scaping possibilities. Sever4 lots had fifty pelrent  or mre of the surface
cwe=d  with bculders  up to twenty feet in diameter. In fact, bxlc!ers  are pre-
femdto  stones, and large  hxlders  over mall.

Slope of the land nut inwitably  be cmsidered  in nojunction  with stminess.
Most developers,  for this type of buyer, prefer to have a minirum  slope of eight
percent;  this gives every lot a vi=. 'Iherris~upperlimitotherthanthat
which percludes  road building.

The developers' chief problem is areas of ledge and/or  shallw soil which either
require  mad relozatim, or &illiw  ad blasting for reads and water lines. This
conditim  has mt stopped develcpmnt;  it has added to the cost. The extFemly
stony or rocky spots were sections of larger  areas. In no instance did surface
coverage of stones. boulders. or wck cut-p  exceed thirty percent  for the entire
&velopm"t.

E , W&land Operations: Tree gmJthwa.s  found  cmopenledge  andtree  cover  cm land
mth nmety percent of the surface covered by stones OP boul&rs. Site quality was
effected by quantity of stme and shallm.n?ss  to bxlmck,  hrt cur principal interest
was with t?e effect of stones md ledge on logging operations.

Woodlots  of up to seventy peme"t  of the surface covered  with tmlders  had been
loeged. The ccML"atimof  sizeof stoneslbmlders  andpercentccwenage  detexmimd
th? feasibility and type of logging operation.

Felling of tirr&r was not limited; remval  of 105 fm the area--skidding--ard  the
establishrent  of roads for lc&ng  txucks and for skidding were limited by size ad
distrihlticn  of boulders. stones prwe"tnD  1inLitt01.2@inpoperati0"9.  For
mdmical &i&ih~, the imuldem  X”Bt be farencllghapartfor'the  skidjertopass
between readily; be small eraugh  to ride over; op be 80 closely spaced and eve" in
height that the skidder can nm cmr them as on a Foad of giant cobbles.
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Several lots were cbswedwh~ skiddingby  ateanofhorseswasthe only possible
nethod; tti bculdersw~tcolarge and too closely epdced forwchire operatim.
Conversely, there were tw modlots where horses could not work safely &e to the
closespacingandsioeofbatlderr,w~reas.askidderrcde  atopttemtxtFere.asily.

Skid roads have the sam limitations as skidding, plus an additional one, in that
twisting in the md to avoid large baldem  or pmtmding  rode cutcrop limits the
length of log being skid&d. Excessive misting dawges logs being skid&d md
standing trws, and increasir@y  so, as tree length logs are brought wt.

Woods  mads for truck  hauling of logs or bolts ape mre demanding of site. Surface
stones mdboul&rs,exceptthelargest.are  readilybvlldozed  aside and jutting
ledge can be avoided. Slope and drainage present greater limitations to mods read
cmstrwtion than stoniness alone.

It is virhmlly *ssible to set any uniform standards limiting woodland  opera-
tions. ?he size of stcnes and the penxntof surface covered, the mtM of logging,
and the ecmmicvalueof the timber crcpnwtbe considered indetemininglinitb
tions on any given woodlot. Fran  ry observations, if valuable tir&er  is present,
stoniness or rockiness will not pxwent ita harvest.

Field D+xminaticn  of StoninesslFwkiness  Class

It is the experience of mny that field deteminaticn  of stcniness/x&iness classes is
liable to the usual caprices of subjective judgment. Estimating 0~ eyeballing is like-
liest of error.

Several methods involving n'easuremnt have been suggested  for mlp accurate  placenmt.
Measuring the distance between stcnes  and the average dianeter of stcnes  and referring
to a table is recmmaded by the Soil Survey Manual  and by the Carmittee on Classes and
Phases of Stoniness and Rockiness of the National Technical Work-Plting  Conference of
the CcopeMtive Soil Survey. This nett& wo&s  well in the l&w perxntages of sup
face area  coveled  but is not adapted to higher percentages  01) to rockiness.

I have tried several in the field and have settled on three--two  for stoniness and one
for mckiwss--as  being both quick and aocunate. I have enclosed tables giving criteria
for the present Soil Survey Manual classes and for pnposed New Hampshire classes.

First, for sparsely scattered  stones or boulders  the average distance between stones,
edge to edge, and the average diamzter  (assuming square stones) can be readily *ted.
These rreasurerrents  can be co-d with Table bl and will fall within the range of
rreasuneirents  for a particular class.

Shculd apersonwanttp exact pexxentof surface area ccwzed,  he can calculateitfrom
thz fomula A= (D/D+E) x 100. where A = percent of area cowered,  D = average diamter
of stones, and E = distance between stones; all measurerrents  in feet, For exanple,
if the average diamteraf  bxl&rs is found tobe 3Oinches andthe avewe distance
between them is 8 feet, then A = (2.5/2.5+8)2  x 100 0~ 5.7%.

Second, where stones are mxierately 0~ thickly scattered, it is quicker and just as
precise to canpute the average dianrrter  and then cant th? number of staws within a
given arra; reference to Table 1 will give the stoniness class. In the table various
areas are used accotiing  to size and density of distribution.

Again, should the precise percent of surfaoe  area covered be &s&d, it can be cala&
lated frcm the fomula A=N&/As x 100, where A = percent of surface area covered,  N =
tier of stones in the sample plot and As = area of sample plot; all m?asurxm?nts  in
feet or square feet. For exarrple, if a plot 40 ft. x 40 ft. w- rwasurxd ard it car-
tained 7 bwlders with an avew,e diameter of 3.5 feet, then A = 7~3.5~/1600 x 100 or
5.36%.

Third, for use with ledge or rock out-, lay cut three 100 ft. transects randanly.
Along these transects, m?awre the lineal feet of mck trarersed. Obtain the average
of the three and refer this figws to Table 2 for appropriate nxkiness class.
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If the exact percentage is needed, calculate by the following fomla,  A=L */loo,  where
A q pelrent of surface area covered and L = lineal feet of reek per hundred feet of
transect, For ewnple,  if the avenxj?z  lineal feet of mck tmversed  in three  me-
hundred  foot transects were 27.5, ttrzn A = 27.5 2000  01. 7.56%.

Evaluation of Present Classes of Stoniness and Rockiness

For the land uses studied, the Soil Survey &r&ml classes ape to3 fine m the lcw end
and not fine enough where percent of surface area covered exceeds three. It rust be
rr-emphasized  that area alone is a questionable basis for use decisims. 'I& sites,
one with six-foot boulders fifteen feet apart edge to edge and a second with me-foot
stones two and a half feet z&art,  coyer eight percent of the surface area but present
quite diffetxnt  pmblens  for use. In the first, mchine rmwinp is possible; in the
second, it is out of the question.

H&ever,  as a guide, the class plus the size desigwtion,stmy  or- Lr3~ldery,sha1ld  suf-
fice for soil rapping  with the reselvatim  that on-site investigation my be necess?Ey;
this is no departure fm cur handling of other soil properties  in inte*mtations. It
would be helpful and meaningful to divide the tmldery phases into large and smll  with
a break point at six feet. Several cases wsr~ observed where balders cwer six feet
were fad too costly or’ difficult to me, whereas, thxe six feet and under could be
moved.

The fifteen percent banday  sew a valid me in dividinp  lanj suitable  for inqroved
pasture fm other less intensive uses. Several such areas wme docurrented.  Also, the
three percent bxndaw appears justified to spearate the arable from non-arable. Per-
haps the divisim could be placed elsewhet??  but seem workable at this pint. GTE area
was p?otogmphed where lame bxlders, seven feet in diamter  at an average thirty-six-
fmt  spacing or 2.6 percent coverage didnot limit haying.

The fifty pexxxnt division is quite necessary. While there were several instances of
wocdl.md operations and hose building on sites with greater than fifty percent surface
axerage,  each such instanoe  required special measures, replaming,  specialized equip-
mnt, or a nuch greater  outlay of rmney.

I believe this fifty pexent boun&rv serves a valid purpose  in alerting landaaers  and
plmers to a condition of stoniness or rockiness so severe that a imp second look is
demnded. lhe fifteen to fiftv percent class presents problems but not the sam kind
or to the saw degree as the over fifty pexent.

Finally, saw mmnts on rocl&ess are in order. tichdepends  on the typeof bedDock
and the namer  of its deposition and ewur~?~ If the ledge caprises  rock stiata  on
edge, tke soilbetieenmy  be deep and have  great use. With such rock cutcrq,  Class IV
is justified. Rmever, where the art- is bmad, flat expanses  of granite with thin
patches of shallow soil between classes IV and V cculd be reasombly  cmbined.  To
achieve fifty percent surface coverage, one rust cover 70.71 feet of ledge in a CM-
hundred-foot transect; to achieve ninety percent, you have to cover 94.87 feet. The
distinction is academic and appears justified only if one wishes to shcw  sheer cliff
face and hem slope is the factor. Further, I question the necessity of separate
tables of classes for stoniness and rm!&as. In the field, I ccllld find no justifi-
cation for this separation.

Note: Thz dxunentation  of this study includes one hundred thirty seven edited color
slides, and one hundred six 4 x 5 black and white prints.



Distance betreen stones in feet and density @f distribution according to percent of area  covered and the diameter of stones

Average diameter of stones in feet (assuming square  stones)

Percent of Surface
Area Ccwcred 0.83 I.0 1.5 2.0 3.0 Il.0 5.0 7.0 10.0

0.01%
Distance edge to edge 82.2 99 lll8.5Density of distribntion  3/2C,0CCft2 l/lO,COCftz 1,'2o,OOoft2 398 297 396 i?5

I/ho,oooft2 1/9o,oooft2 1/160,000ft2 1/250,000ft2 593 990

0.1%
l/h90,000ft2 1/100,000ft2

Distance edge to edge 25.b
Density of distribution 3/2000ft2

30.6 L6.0
lmooft2 9/20,000ft2

61.3 91.9
5/20,0ooft2 1/10,000ft2 &~;~ooft2  &;j:ooft2 21L 306

2/100,003ft2 1/1oo,oooft2
34

Distance edge tn edge Il." , c
Density of distriSutionii~/lOooft2  3o/y&ft2

7.2
13/looOft2

9.5
15/20ooft2

NJ.3
10/3000ft2

19.12/1000ft2 23.9
12/lo,oooft2

33.L
4/lo,oooft2

117.7
3/lo,oooft2

a
15%

Distance edge to edge 1.3 1.5
Density of distribution 22/100ft2  15/looft2

2.lJ 3.2
13/200ft2 ulooft2

50%
"istance  edge to edge 0.3ll
Density of distribution le/25ft2

0.L
25/50ft2

0.6
w50ft2

0.8
3/25rt2

90%
Distance edge  to edge o.oll
Density of distribation 33,/25f'2

0.25 0.98
23 '25~2 :3/2;:t2

0.11
W5oft2

11.7
5/30oft2

1.2L
11/200ft2

0.16
lo/looft2

6.3 7.9mooft2 11.1h/loooftZ 15.8
3/1oooft2 3/2000ft2

1.73/100ft2 2.12/100ft2 2.9
l/lOoft*

h.1
1/2!?!?:t2

0.22ulooft2 0.27
L/130fC2

0.38
2/100ft2

0.5h
l/lC"ft2

Calculations by C.9.J.  Breeding B/26/70



Table for determining rockiness class based on

measured feet of rock traversed in 100 lineal ft. transect

Feet of Rock
per 100 feet

/ 3.16

3.16-17.32

14.1L-31.62

17.32-38.73

31.62-50.00

38.73-70.71

50.00-70.71

7o.71-9h.87

7 9L.87

Percent of Soil Survey Proposed
Area Covered Manual Class N.H. Class

LO.1 1

12 0

0.1-3 2

2-10 1

3-15 3

10-25 2

15-50 11

25-50 3

50-90 II 5

7 90 5 6

Calculations by C.H.J. Breeding E/26/70

Table #2



National Technical Work-Planning Conference of the Cbopere.tive
Soil Survey - Charleston, South Carolina, January 25-26,  1971

Cmittee  3. Standards for Descriptions of Soil8

This committee UILB  concerned tith standard8 and conventions Toor  the description of soil8 in
the field. It8 objectives were (1) to identify soil properties or features for which it
seems feasible now to improve the standards or conventions provided in the current Soil Survey
M&or  to establish standards for the description of aoil features that are treated briefly
or not at all in the Manual, and (2) present proposals for retised  or nex standards for the
description of euch properties or features. It was hoped that the comnittee  could acreen
existing proposals, probably modieing  them to same extent, or make new ones that could be
adopted with II minimum of testing in the field.

The reports of the 1970 Northeast Regional Camoittee  0” Criteria for Soil Series and Phase,,,
the 1970 Western Regional Coxmittee  on Soil Structure and Fabric, and the 1% National C-it-
tee on Criteria for Soil Series and Phases contained pertinent di8cussio”e and recommendationa
and these were considered during the deliberations of Ccamittee  3.

MoQt  of the work  of the colmaittee  “as handled by correspondence. Following an initial ex-
change of letters, eight subcommittees were appointed the latter part of September 1970. The
subcommittees were to make reconrmendations  concerning particular soil properties or features
commonly included in descriptions of soils in the field. Each member was assigned to three
subcnrmittees. Dx-ing  late November and December aubcanmittee  chairmen sent reporta of the
work of their subcamnittees  to the whole membership of Cmittee  3 for review  .,nd comment.
The report to the conference ,+‘a8 based on the reports of the subcoomittees  plus subsequent
correspondence and discus&ions.

The trubjects  and members of the subconrmittees  were a.8  fol&+,8:

A. Land form, relief, end slope

J. w. Hawley  - Chairman R. I. Dideriksen
R. B. mnieu s. Rieger

B. Parent m*teriala

D. w.  Swanson
M. stout., Jr.

B. L. Matzek - Chairmsn L. H. Gile
J. E. Brown J. w. Hawley

C. Soil horizons, identification and nomenclature

Il. w.  Svs”so”

D. F. Slusher  - Chainaan K. W. Flach
J. A. DeMent L. H. ale
R. I. Dideriksen J. E. McClelland

D. Soil color and mottling

W. D. Nettleton w. stout, Jr.
0. W. Rice
R. w. Simo”son

A. J. Cline  - Chairman G. s. liolmgren
J. A. DeMent A. 0. Ness

E. Soil texture and coarse fTaeple”ts

0. W. Rice
s. Rieger

D. F. Slusher

R. C. Carter - Chairman J. w. Hawley
A. J. Cline B. L. Matzek
K. W. Flach A. 0. Ne88

F. Soil structure and consistence
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The material that was prepared by Cnmnittee  3 end distributed to members of the conference in
Charleston for discuesion  we6 more voluminous than would be practical to include here. The
reports of three subcmittees  were not discussed by the conference because of insufficient
time and they ere not included in this report. They are: A. Lend foolm,  relief, end slope;
B. Parent materiels; and D. Soil color and mottling. Reporta  of those subccrmnittees  were
distributed to each participant in the conference.

The topics included in this report are presented in the order in which they are listed above.

C. Soil Horizons, Identification end Nomenclature

Appreciable modifications Of the current conventions for horizon designationa ere proposed.
The main purpose of the major changes is to provide e more orderly system. The proposed con-
ventions are simpler than the current ones because special ceses  and exceptions to rulea ere
fewer. The proposed system should be easier  to learn and to apply consistently.

Proposed changes are presented approximately in the order in which the topics ere discussed  in
the 1962  Su~lement  to the &Survey Manual, pages 173-188.

Mei” features  Of e proposed systea.  Of identification and “wenclatwe  of soil horizons

1.

2 .

Major assumptions. Assumptions on which the proposed horizon desieplations  ere baeed are
intended to be similar to the ones underlying the 1$62 Supplement. They are es follows:
We should continue the present system of ABC nomenclature, extended to include 0 and E es
master horizons. The horizon symbols ere genetic desig”ations.  Their main purposes ere
to show the relationships emong  horizons within B profile and to allow useful comparisons
of horizons among  different soils. The horizon desigoetions  do not substitute for clear
end camplete descriptions of each horizon. The horizon designations should not denote
diagnostic horizons or features of the soil classification system; but the horizon designa-
tions must be compatible with the diagnostic horizons end features. The former ere defined
largely in qualitative genetic terms, the latter largely in quantitative terms of
morphology and composition.

Conventions governing “se of symbols. In order to provide e more orderly system of horizon
symbols the connotative areblc  numbers in the current system should be eliminated. The
following changes from current conventions would accomplish this and vould simplify the
system.

a*

b .

C.

d.

e.

Substitute capital letter symbol E for A2.

Show transitional horizons by canbinationa  of capital  letter symbols; for example, BC
instead of B3.

LDwer cese letters, when pert of B symbol, will be placed imnediately  following the
capital letters instead of being used ~8 suffixes as in the current syatw.  Ti~ie  will
contribute toward e more orderly system of symbols and to avoidsnce  of confision  be-
tween the current eytltem of symbols  and the proposed one. NO more than two lower cese
letter symbols will be used in a horizon symbol.

Indicate vertical subdivi8ions  within an otherwise undifferentiated horizon by arebic
nlanera1 suffixes. The subdivision8  set apart by this device are numbered consecutively
starting with number 1 et the top of each horizon that is so subdivided. The arabic
numbers are used only if they are required to form unique symbols for each horlzo”  of
a profile.

If the master horizons 0. A, or B are subdivided in a horizon sequence, a lower cese
letter symbol immediately following  the capital letter is required for each subhorizon



3.

I) 4.

f.

symbol. Arabic number8 may not immediately follow the capital letter in symbols in
which 0, A, or B are used singly. Arabic numbers may ilnmedietely  follow E and C end
capital letter coabinationp,  that denote transitional horizons. This convention ie me-
quired  to avoid confllsion  between the proposed uee of arebic  nmber  auffixee  for verti-
ccl subdivision only and the current conootative numbers in the symbols 01, 02, Al, A2,
A3, Bl, FZ, and B3.

Arabic numerals are prefixed to the master horizon designations (A, E, B, C, R) to in-
dicate lithologic diecontinuities. The reasons for this change ere to shorten the
eymbole and to facilitate data processing by computera.

The proposed changes are illustreted  by the following pair8 of horizon sequences.

Pair  1 (Hepludult) Pair 2 ('l&ic  Hapludoll~

All Ah1
Al2 Ah2

AP AP
AZ E
E21t Btl lx? B
%?2t Bt2
B3 EC
c c

Pair 4 (Fragiudalf)

0 1 Oi
Al Ah
A2 E
Bl BE
B21 Btl
822 Bt2
EM I&R
B'21 B'tl
B'22 B'tZ
B'xl BCXl
IIB'x2 2BCx2
IIC 2c

B3 BC
C C

Pair 5 (Entic  Iworthid) Pair 6 (Entic  Haplaquod)

Al Ah
82 B
ClSi CSi

AP AP
A2lg
A22g z
Bl BE
El Bhl

z;
I!h2

z
CE cg

c2sim CSiD
IIA&Beib 2A&Bsib
1182ltcab 2Btbl
IIE22tcab 2Btb2
IIIB3tcscab 3BCcsb
IIICleiCWO 3caim
IIIC2SiCB 3csica1
IIIC3eica
Ivc4sica

Pair  3 (Typic L%strochrept)

AP
B21

AP
BEI

I!22 Ba.2
B3 BC
C C
R R

Lithologic discontinuitx. It ia proposed that the discussion beginning at the top of page
176 in the 19G2 Supplement be modified along the following lines.

A lithologic discontinuity is a significant change in composition, usually a difference in
one or more of particle size distribution, mineralogy, or color, that indicates e differ-
ence in the material fran which the horizon8  have folmed. One purpose of identifying lith-
ologic diacontinuities  is to aid in distinguishing those differences between horizons that
are the result of pedogenesis end those that are geologic. Another is to identify differ-
ences or similarities between presumed parent materials of genetic horizons and c or R or
between C end R. General Btatements of the degree difference in properties that conati-
tute a significant  discontinuity are of limited uaef,xlnesa. For example,  B eman  increase
in percent fine send et the contact between en overlying loess  and en underlying glacial
till or an underlying coastal plain sediment would  warrant recognition of a lithologic die
continuity in most 8itwation.s. But e similar change in Band content within alluvium or
coastal plain sediments rarely would  be significant. As e general guide, therefore, sym-
bols to mark a lithologic discontinuity should be used when that would contribute to the
reader's understanding of the relationshipa Bmong the horizona.

In descriptions of soils  lacking developed horizons other than an A horizon and formed in
stratified sediments arabic number8 to mark lithologic discontinuities  should be used
speringly. In most such instances the differences in material8 should  be strongly con-
trasting in texture or minerel composition end the layer thicker than about 10 inches in
order to warrent  identification of the discontinuity. Differences in texture thet  would
support classification of a pedon in e contrasting texture family ordinarily would warrant
a lithologic discontinuity, but e layer only several inches thick would not, even though
it wes strongly contrasting.

Sequum. It is proposed that item 6 on page 176 of the 1962  Supplement be modified along
the following lines.



A B horizon together with one or more of its overlying 0, A, or E horizons, if one or more
of these ere present, is celled e sequum. Any one of the several kinds of B horizon, to-
gether with its overlying 0, A, or E horizons if present, conetitutes  e sequum. If more
then one seguurn  is present in vertical sequence, horizon designationa of the lower sequum
may be given e prime sccent if the horizon designetions  of the two eeque ere not otherwise
different. In the two examples that follow, prime accents ere needed in one horizon se-
quence but ere not needed in the other.

Ah AP
E Bt.1
Bt Bt?
E' E
B't Bx

Master horizons end layers.

Organic Horizons

It is proposed that the distinctions between organic material end mineral material es de-
fined in the Soil Taxonomy be adopted es the main definitions of the distinction between
organic horizons end mineral horizons. We see no reasonable alternative if the horizon
designations ere to be compatible with the taxonomy. The committee also recommends thet
the symbols Oa, Oe, end Oi be adopted for organic horizons or layers of both mineral. soil8
end organic aoils.  (See the discussion at the end of thiQ  section.) The concepts of Oa,
Oe, end Oi would parallel  the concepts of sepric, hemic, end fibric meterials,  respec-
tively, which follows the recommendation of the 1969  National Technical Work-Planning
conference. Definitions need to be prepared. It we8 not determined whether the defini-
tions should follow closely the definitione in the Boil  classification system or whether
generalized definitions ebstrected  frao  the letter would be suitable. The definitions be
low have not been reviewed by Committee 3 but they ten be treated as proposals for
discussion.

0 - Organic horizons coneiet of soil materiels dcainated by fresh or pertly decomposed
organic materials that either: 1. we saturated with water for prolonged periods, or
ere artificially  drained, end have (a) 18 percent or more organic carbon if the
mineral fraction is 50 percent or more clay, or (b) 12 percent or more orgsnic  carbon
if the mineral fraction he8 no clay, or (c) proportional  intermediate organic contents
if the clay fraction is intermediate, or 2.are never saturated with water for more
than e few days end have 20 percent or more organic carbon.

Organic horizons may be present es the surface horizon of mineral soils oi et any depth
beneath the surface in buried soils  but they have been formed from accumul~tione  of orgen-
ic litter derived from plants end animals and deposited on the arface. They may be very
thin surficiel horizons of mineral soils or many feet thick in organic soils. The 0 hori-
zons do not include soil horizons formed by illuviation of organic materiel in miners1
soils.

Becease  thin organic horizons et the surface may be rapidly altered in thickneas  or be
destroyed by fire or the ac+.ivitieE  of men or other animals, the depth limits  of organic
horizons that ere et the surface of mineral soils ere alway measured upward from the top
of the underlying mineral horizon. Depth limits of organic horizons  at the surface of
organic soils ere meesured  downwerd  fron the eurfece  of the soil. Three major Bubdivi-
eiona  of 0 horizon ere recognized.

Oi - Organic horieons  in which essentially  the origlnti  form of most vegetative matter is
visible to the naked eye.

These are the least decomposed of the Organic horizons. They contei"  large amounts  of
fiber which is well preserved and readily identifiable as to botanical origin. The
former 01 horizons are included.

Oa - These are the most highly decomposed of the organic materials. They have the least
emount  of plant fiber and the highest bulk density values. The remains of parts of
plants end enimele  cmrmonly  can be Identified with magnification but evident plant
fiber lnakea up e small proportion of the aoilvolume. Many Of the folaer  w horieona
are included.



Oe - These are interrnedlate in composition between the less deccerposed 01 horizons end the
more decomposed Oa horizons. They are partly altered both physically  and biochwi-
tally and evident fibers are largely destroyed when the vet organic material is
rubbed. Saole of the former 02 horizons are included.

uinere1 Horizons

Mineral horizons either: 1. are "e"er ssturated with water for more than (L few days end
have less than 20 percent organic carbon, Or 2. ere wxtweted  with water for prolonged
periods or artificially drained and have (8) less than 18 percent organic carbon if the
mineral fraction is 50 percent or more clay, Or (b) leea than 12 percent organic carbon
if the mineral fraction ha8 no clay, or (c) proportional organic carbon  contents if the
clay content is intermediate.

A - Mineral horizons that fonoed or are folrming et OF adjacent to the surface, in which
the feature emphasized is either (1) an accumulation of humified  organic matter
intimately associated with the mineral fraction, or (2) the surface position of hori-
zons lacking features diagnostic of E or B.

In A horizons of organic matter accumulation the mineral particles have coatinga of organ-
ic material or the soil mass is darkened by organic particles; the horizon is ee dark (LB,
or darker than, adjacent underlying horizons. The mineral fraction of ewh horizons may
be unaltered or msy have been altered in a q enner ccmparable  to that of E or B. l?,e or-
ganic fraction is assumed to have been derived fraa plant a"d animal remains  deposited
mechanically on the ~wfe.ce of the soil, Or deposited within the horizon without translo-
cation of humified material through an intervening horizon that qualifies for a horizon
designation other the" A. I" wana arid climates A horizons may be less dark then adjacent
underlying horizons and may contain only slight acctiations of organic matter; the min-
eral fraction may be unaltered or only slightly altered. Such horizons that lack features
diagnostic of E or B are designated A on the basis Of surface position.

AB - A transitional horizon between A and B, and dominated by properties characteristic of
the A but hating scmw subordinate properties of an underlying B.

No distinction is made between the different kinds of horizons that ere transitional from
A to different kinds of B; they obviously may be quite utllike one another but the burden
of characterization rests on the description of the transition horizon plus inferences
that ce." be made from the symbols assigned to the overlying and underlying horizons. The
symbol AB normally is used only if the horizon is underlain by e B horizon. However,
where the profile is truncated below in we3.l places by rock, so ee to eliminate the hori-
zon that would be designated B, the symbol AR may be used for the horizon that is above
the rock.

The symbol AB is confined to those kinds of transitional zones in which properties of the
underlying B are superimposed on properties of A thtoughout the soil mass. Those kinds of
transitional zones in which parts that are characteristic of A enclose parts characteris-
tic of B are classified as A&B.

A&J! - Horizons that would qualify for A except for included parts constituting less then
50 percent of the vol"me  that would qualify as B.

I" soil profile descriptions end in narrative discussions the designation is A&B, never
A and B.

AC - A horizon transitional between A end C, hating subordinate properties of both A end C
but not dominated by properties characteristic of either A or C.

B - Horizons in which rock structur& ie largely obliterated end in which the feature or
features emphasized is one or more of the following: (1) an illutial concentration
of silicate clay, iron, aluminum, or humus, alone or in combination; (2) 8 residual

Y Rock structure includes fine stratifications in unconsolidated sediments or pseudo-
norphs of weathered minerals retaining their relative positions to each other end to
unweathered minerals in saprolite  from consolidated rocks.



concentration  of sesquioxides  or silicate clays, alone or mixed, that has fozmed  by
means other than solution and removal of carbonates or more soluble salts; or (3) an
alteration of r8ateris.l from its original condition in sequa  lacking conditions de-
fined in (1) and (2) such that rock structure is obliterated and silicate clays are
formed, oxides are liberated, or both, or granular, blocw,  or prismatic structure
is formed.

It is necasary  to be able to identify the kind of B before one C(LII  establish that a hori-
zon qualifies as B. lhere  is no camcon  diagnostic property or location in the profile by
means of which all kinds of B can be identified; but B usually ia a sub$urface horizon.
There are marginal CBS~S  in which a horizon might qualify 8s either of two kinds of B.
In such cases the horizon description should indicate the kind of B that characterizes
the dclninsnt  condition in the judpent  of the person describing the soil. Laboratory work
may be needed for identification of the kind of B, or even to determine the given horizon
is a R.

That part of the B horizon where properties on which the B is baaed are without clearly
expressed subordinate characteristics indicating that the horizon is transitional to an
adjacent A, E, or C horizon i6 assigned an appropriate lover case letter suffix. B hori-
zon collectively includes the transitional horizons BR, BE, Bc as well as the parts that
are ui~thout  clearly expressed subordinate characteristics.

BA-

BE -

A transitional horizon between B and A in which the horizon is dominated by proper-
ties of an underlying B but has sole  subordinate properties of an overlying A. The
symbol B4 is confined to those kinds of transitional horizons in which 8ome proper-
ties of the overlying adjacent A horizon are superimposed on properties of B through-
out the mass of the transitional horizon. Those kinds of transitional horizons con-
taining parts characteristic of B separated by abrupt boundaries from parts character-
istic of an overlying A are classified as E&A.

A transitional horizon between B and E in which the horizon 18 dwlinated by proper-
ties of an underlying R but has some subordinate properties of an overlying E.

An adjacent overlying E and an adjacent underlying B are essential to characterization of
a horizon BS BE in a virgin aojl. The horizon may still be recognized in a truncated soil
by canparing the truncated profile with a profile of the same soil that has not been trun-
cated. The symbol BE is confined to those kinds of transitional horizons in which some
properties of the overlying adjacent E horizon are superimposed on properties of B through-
out the mass  of the transitional horizon. Those kinds of transitional horizons containing
parts characteristic of B separated by abrupt boundaries from parts characteristic of E are
claseified  as E!&!S.

I&E - A horizon qualiming  8s I! in mire than half of its volume and including parts that
qualify  as E.

Such horizons may have many thin tongues of E material that extend downward into the B
from an overlying E horizon. They may have thin horizontal bands of E material which lie
between thicker bands of B that are connected with tongues extending from an overlying E.
Many BEE horizons consist of peds of B material having thick coatings of E material. 'The
immediately overlying horizon or the underlying horizon, or both, in these instances may be
a Bt horizon. The EXE designation ehoald  not be used unless the volume of E material 18
roughly 10 percent or more of the volume of the horizon.

In profile descriptions and in narrative discussions the designation is l&E,  never B and E

BC - A transitional horizon between B and C or R in which the properties diagnostic of an
overlying B are clearly expressed but are associated with clearly expressed properties
characteristic of C or R.

The designation BC is used only if there 18 an overlying B; thin applies even thcugh the
properties diagnostic of B are weakly expressed in the pmfile.  Where an underlying mater-
ial presumed to be like the parent material Of the solum  IS absent, (LB in A, B, IIC pro-
files, BC in used below B in the sense of a horizon transitional to an 88sumed original
parent material. "se of the symbol IIC involves an estimate of at least the gross  chsrac-
ter of the parent materiti of the horizons above  it. BC in 8uch case8 is based on this
estimate of the properties of the parent material of the B. BC is not used aa 8 horizon
transitional from IB to IIC or IIR.



E - Mineral horizons in which the feature emphasized ia loss of' clay, iron, or slumin~l
with resultant concentration Of quartz or other resistant minerals in sand and eilt
sizes.

Such horizons ere ccaconly, but not necesearily,  lighter in color than a" underlying B.
In eOme  soils the color is determined by that of the primary aend  end silt particles, but
in many ~0118.  coets of iron or other componenta mask the color of the primary particles.
An E horizon is most ccmmotiy differentiated frcm  en overlying A by color and is generelly
measurably lower in orgenic  matter. A" E is most canmonly differentiated from en under-
lying B in the eeme  profile by lighter or weaker color, or coercer  texture, or both. E
horizons ere c-only "ear the aurfece, below en 0 or A horizon and above e B, but the
symbol E may be used either above or below subsurface horizons; position in the profile is
not diagnostic. For horizons at the surfece  that would qualify equally well either a.8 A
or E, the designation A 1s give" preference over E.

P&B - Horizon6 that would quelim  for E except for included parts constituting lees than
50 percent of the volume that would qualiQ  8s II.

Ccamonl$  E&B are predcminently  E material  surrounding thin columnar-like upward extensions
of the B horizon or wholly surrounding small  isolated bodies that would qualify es B.
Horizons designated F&B conmonly  lie between an overlying E and en underlying Bt or be-
tween adjacent B horizons.

I" profile deecriptions  end in written narratives the horizon designation ie alveye F&B,
"ever E and B.

C - A miner81 horizon or layer,  excluding indurated bedrock, that ie either like or unlike
the materiel from which the solum  is presumed to have  formed, commonly little effected
by pedogenic  processes, and lacking properties diagnostic of A, E, or B but including
materials modified by: (1) weathering outside the zone of major biologjcal  activity,
(2) &eying,  (3) accumulation Of calcium or magnesium carbonstes or more soluble salts,
including degrees of accumulstion  such that noncarbonate  grains are physically moved
"part., (4) cementation by such accumulations of calcium or magnesium carbonates or
more soluble salts, or (5) cementation by elkeli  soluble siliceous material or by iron
and silica.

This definition is intended to include sediments end soft rocks in which rock structure is
little affected by soil forming processes. It is intended to exclude horizons that meet
the requirements of A, E, or B but to include certain kinds of alterations that hiatori-
c&Uy have bee" considered to be little influenced by the activity of organize. These
elteretions  include chemical weathering deep in the soil. Swe soil9 are presumed to have
developed in materials already highly weathered and such materiel that does not meet re-
quirements for A, E, or B is considered C. Accumulations of carbonates, gypsum, or more
soluble salts are permitted in C if the material is otherwise considered to be little
affected by other processes that have omtributed  to genesis of 88societed  horizona. Such
horizons are designated as Cca, Ccs, Csa. Eve"  induration by such materials is permitted
and this ce" be indicated by the 8"ffix m, es in Ccam. Induration by alkali  soluble
siliceous material is altio  permitted and may be indicated by Csim. Induratio"  by iron and
silica does not exclude the horizon from C end horizons or layers thus indurated may be
designated Cm. The C horizon 88 defined is intended to include the diegnoetic horizons
indicated by ca, cs, and 88, end the alkali soluble pans, the iron silica pens, and the
fragipans,  provided these layers do not meet the requirements Of A, B, or E. Soft sedi-
mentary rock, such 88 ~(308  sandstones, siltstones, marls, or shales, that ce" be dispersed
more or less completev  by shaking in water or in sodium hexemetaphosphate  and that, "he"
moist, ca" be dug with a spade are included in C.

Historically, C has often incorrectly been called parent material. I" fact, it is impos-
sible to find the parent material  fran  wbicb the A, E, and B horizons have developed; that
material has been altered. For thie reason C "ever VBB parent material, but VBB merely
presumed to be like parent materiel. As C is now defined, this  assumption is dropped.

R - Underlyi"g continuous, indurated bedrock, such as granite, sandstone, or limestone.

The bedrock is sufficiently coherent when moist to make hand digging with e spade imprec-
tical  although It may be chipped or acreped with 8 spade. Fragments cannot be dispersed
by shaking in water or in sodium hexametaphosphate. The bedrock may contain cracks but
these exe few enough and small enough that there has not been significant displacement of

.&.S



parts with respect to one another. If presumed to be like the parent rock fran which the
adjacent overlying layer or horizon was formed, the symbol R is used alone. If presumed
to be unlike the overlying material, the R is preceded by an arabic numeral denoting lith-
ologic discontinuity BE explained under the heading "Conventione  Governing Use of Symbols."

6. Swbols used to indicate departures subordinate to those indicated by capital letters.

This section of the 1962 Supplement should be edited to make it consistent with changes in
horizon symbols and changes in conventions governing the use of symbols. Other changes
from the items in the 1962 Supplement that are being proposed follow. This is not a con-
plete list; only symbols for which modified definitions are proposed and new symbols are
included below.

b - Buried soil horizon

Add to the definition "The symbol b is not applied unless the overlying material is
more then 25 co. thick."

g - Strong gleying in soils that are saturated with water at some season or are srtifi-
cially drained.

(Otherwise, no changes from 196? Supplement.)

h - Accumulations of partially decanposed organic matter. The symbol is applied: (1) to
A horizons of organic nlatter accumulation, as Ah; and (2) to B horizons with illuvial
organic matter, appearing as dark coatings on grains 011 8s discrete dark pellets of
silt size, as Rh.

Note: The need for guidelines for the use of symbols h and ir for H horizons of
Spodosols  has been noted but the caunittee  has not proposed guidelines.
M. E. Austin carmented on the use of Dh and Rir for spodic horizons as
follows: “As nearly ah I can tell the distinction between the two in the
past has been baaed almost entirely on color. Those horizons that have
value of less than about 3.5 and chrcma  of 2 and less were called Bh; those
of higher value and chrwla Sir. As nearly 8s I can tell the usage had no
relation to chenistry  of the horizon. It now appears thRt many of the
horizons that have been labeled Bir in the past contain organic  matter and
aluminum, but little or no iron. It wauld seem that distinctions made in
the past have little or no meaning, and I doubt that we have enough data
to make meaningPa distinctions. Perhaps we colld u8e Rse sesquioxides."

We could retain h, 8s provided sbzxve and adopt se for "illuvial accumulations
of aluminwn  or iron, or both, with accessory organic matter" to replace the
symbol ir as it has been used in the past for Fi horizons of Spodosols.

m - Strong cementation - Indilration

Add the following: "Cementstion should be strong enough that an air-dry frapent will
not slake or fract,ue  when placed in water, even with prolonged wetting.

si - Cementation by siliceous material, soluble in alkali

Delete the restriction that the symbol si may be applied only to C. R horizons and
buried A and E horizons may be cemented by alkali soluble siliceous material.

x - Fragipan character

Edit to be consistent with the proposed use of E in place of A2 and delete the
special conventions for use of X. Add the following: "Frsgipans  having a significant
accumulation of illuvial clay msy be designated Bxt."

pl - Plinthite

This symbol may be applied to the designation of ew mineral horizon to emphasize the
occurrence of a significant volume of plinthite in the horizon. (Substitute a defini-
tion of plinthite for the definition of laterite that now occurs on p. 185 of the
Supplement.)



ox - A residual concentration of sesquioxides.

The symbol ox is used only with B, 8s BOX.

s - Structure

For use only with B horizons to indicate kinds in which silicate clays  are formed,
oxides are liberated, or both, or granular, blocky, or prismatic soil structure is
formed.

u - Unspecified kind of A or B horizon

Notes on horizon definitions and designations

1. The proposal to use E in place of A2 was supported by a large majority of the c-ittee.
One member conrmented  that neither the present nwenclature  nor the proposed we of E
clearly expresses the genesis of 80118  in which clay translocation  is an important pro-
cess. In such 80118  the E or A2 has lost clay.  but no more than the Al. If lover case
letter e were used with A, instead of E, one could distinguish strongly eluviated Al
horizons from  weakly eluviated ones and sequences of horizon symbols could be more mean-
in&W; for examples: Ah, Bs, C; Ahe, Ae, St, C. On the other hand, the proposed use of
E makes it possible to define A as a BUTface  horizon, which simplifies the notation for
extensive arid soils and e.t the seme time works to preserve the historical A-B-C depth
sequence.

2. K horizon. Vigorous arguments were made for the addition of K 88 a new master horizon
for prominent accumulations of pedogenic carbonate. The subcomnittee  on soil horizons was
equally divided for and against the proposal and they did not make a recommendation. gub-
sequent to the subcamnittee  report a zumber of people expressed an apinion that K should
not be added BS B master horizon and only one argued again for the proposal, The main
argument against use of K is that it represents 8 prominent degree of expression of a
genetic process rather than 8 major kind of genetic departure from parent material. It is
argued  that recognition of master horizons for outstanding accumulations of clay, iron,
silica, gypsum, organic matter, etc., Muld be equally valid. A different syetem of hori-
zon notation than the present one would  be required.

3. The conference should be aware  of one possible alternative to the proposal for K and to
the current conventiona for such horizons. It hne bee" suggested  that a maeter  horizon,
such ah S, be recognized for mineral horizons believed to have been altered chiefly by
accumulation of magnesium carbonate or more soluble salts. It would in a vsy  be analogous
to so(ne  kinds of 8. This would simplify the concept and definition of C and would give
more emphasis to prominent accumulstiona  of the more soluble soil  constituents than the
present horizon designations. There would be problems in determining which takee  prece-
dence 88 between Bca and Sea, or between ACB and Bca; definitions and conventions would
need to be worked out.

4. Note that surface position ia aophsaized in the proposed definition of A.

5. Note that the definition of B has been simplified and expanded to include "structure 8's."

6. Note that the statement concerning C horizon has been changed so that  fragipans do not
need to hsue  distinct clay concentrations to be designated Bx.

7. Some  have thought there is a conflict Ian the use of e and horizon in the discussion
on page 173 of the Manual. The subcanmittee  recamnended  that the term "layer" be restrict-
ed to non-genetic sections. The chairman thinks that draving a firm distinction between
soil horizons and soil layers will c@.use more difficulties in terminology than it is
worth. One can always specify "genetic horizons" if he wishes to exclude other kinds.
Because most elements of horizon designations we defined in genetic terms, a distinction
between genetic soil horizons and layers that have not resulted from  pedogenesia  18 super
fluous  for many situations. A soil horizon could be defined simply 88 a layer of soil,
approximately psrallel to the soil wrface,  with characteristics that differ from
adjacent layers.

8. Reconrmendations  of the subcoimnittee that horizon designations BbJI,  C&R, R&B, and R&C be
added to the approved list have not been accepted. The concepts of such horizons would
conflict with the concept Of R. If they were  accepted, they surely would be used



incorrectly to label horizons composed of rock fragmente in a finer matrix. One CM de-
scribe cracks or fissures in bedrock filled with material like S" overlying C or B, or
tongues of B extending into fissures in R, or proJections  of R into C or B, if the more
simple device of describing an irregular horiSo"  boundary will not Suffice.

9. A discussion of solurn and S proposed definition are in the Appendix.

Discussion by the Conference of the proposals on horizon designations

1.

2.

3.

5.

6.

7.

0.

9.

10.

It was pointed out that the proposal to use qmbols 08, Oe, and Oi for organic horizons of
miners1 soils has not been well tested. A number of people expressed uncertainty or miS-
giving*  about how well those symbols would work for relatively well-drained mineral Soils.
A proposal to use master horizon symbol II for organic horizons of mineral soils  YSS
favorebly  received. R. Dudal  observed that the proposal to "se H for the present 0 hori-
So" would conflict with the current proposals of the International Society of Soil Science.

L. P. Wilding observed that the A&B horizon designation of the present w becomes E&B
in the proposal. The proposed symbol  A&B is a" addition to what 18 provided in the pre-
sent Manual.

The proposed definitions exclude materials that would qualify for S parelithic contact
frcmi  R S"d  include them in C. M. Stout Srgued  that a symbol is needed to designate such
meterial. R. B. Grossman suggested a suffix r for S root limiting layer, such Ss Cr. It
we8 pointed out that this would include Some glacial till and other sediments es well  118
shales and other weakly consolidated rocks. J. E. McClelland argued that a symbol to
designate materials fitting the concept of plvelithic  contact should be added; he would
not be concerned if that Should include Some  glacial till and other meterials.  Guy Smith
indicated there i6 a conflict between the proposed definition of R and the definition of
lithic contact in Soil  Taxoruaoy,  which requires the average spacing between cracks in
rock to be greater than 10 cm. Carlisle carmented that one of the assumptions for the
horizon symbols vSs that their definition=  should be compatible with the Soil taxonomy
but that they should not be eqated  with diagnostic horizons or diagnostic features of the
taxonwy. Thus, the definition of R is conlristent  with the definition of lithic contact
but they do not have  identical definitions.

The phrase "consolidated bedrock" w.8 changed to "indurated bedrock" in the proposed defi-
nitions of C end of R.

J. R. Ccover asked how one Should designate e secondary accumulatio"  of calcium carbonate
in cracks in the upper part of S" R layer. Would Rca be a" acceptable horizon designation?

K. W. Flach Suggested that the definition of the Suffix si be modified to include cementa-
tion equivalent to suffix.m. The" the suffix Si could replace the present sim.

R. B. Groswa"  observed that the Suffix ox wSS likely to be taken aa connotative of oxic
horizon. He suggested that sq be substituted for the proposed ox.

GroSS!x%"  suggested that two lower cue letter symbols be provided for accumuLStio"s  of
calcium carbonate. The symbol "ca"  could be used for accumulations up to 90 percent of
K-fabric and "k" for 90 percent or more of K-fabric. Arguments against  this proposal  were
similar to those against adopting master horizon K. The proposal vSS for S special Symbol
for a" outStanding  accumulation of carbonates, but we have  !vat provided special symbols
for outstanding accumulations of other constituents. We hsve  avoided equating horizon
Symbols with diagnostic horizons.

I,. J. Eartelli  expressed doubt that the proposed symbol  'Ipl"  should be provided for the
occwrence  of plinthite. This ~8s related to the discussion on relating horizon symbols
to diagnostic horizons or featwell.

R. J. Arkley  questioned the desirability of the proposed convention that would limit the
number of lower case suffix symbols to two for any horizon designation. The intent of
that convent is to curb a tendency to try to characterize the horizon in the horizon
designation. Symbols having many lower cese  letter canponents lose their usefulness; they
8.,-e  overloaded.

A. C. Orvedal  observed thet  the lower case letter canponents of the horizon symbols ~111
be e problem for inost coolputer  system printers. The position of the committee ~88 that



@ 11.

12.

the capacity of current computer printers should not limit our alternative*. There ere
*once  problems but these ten be worked out.

R. Dude1 observed that  the system of horizon smbols being proposed by the Internstional
Society of Soil Science would (a) hold the nanber  of lower ce*e  letter suffixes to a
minimum, (b) limit lower case letter symbols to one letter, instead of using two-letter
svrbols  such *s CB, (c) not u8e lower case  letters es part of e master horizon symbol,
(d) not include master horizon symbols K or C. The corronittee considered using only
single-letter lower ce*e letter eymbols end decided the saving in length of symbol*
would not compensate for the changes thet would be required.

Dr. Kellogg caamented that we do not went to be slaves to computer syetems,  but on the
other hand, we do want to be practical. He indicated we should try to get es much egree-
ment es we c*n with other systems of horizon nomenclature. He asked thst we reexarine  the
use of lower ce*e  letter symbols in other systems of hori*on designntions  to *ee if
alternative syrrbols  should be adopted.

The Conference accepted in principle the proposed conventions and definitions with the under-
standing *(me  changes in synbols may be desirable.

E. Soil Textural Classes and Co*r*e  Framents

1. soil texture.1 classes. This camnittee  considered whether the textural classes es defined
in the Soil Survey Manual should be revised to provide simpler relations between the tex-
tural clashes and the limits of the family classes.

The lack of coincidence of family class limit.6  (called psrticle-size  classes in Soil
Taxonomy) with limits of textural classes for descriptions of *oils is inconvenientand
is the *ounce  of seuerel  difficulties. Accurate description* of soils in term*  of the tex-
tural classes commonly do not provide sufficient information on texture to classify the
soils into families or aeries. Descriptions of pedons,  of soil mapping units, and of soil
series must provide information on particle size distribution beyond that provided by the
textural classes in order for the *oil* to be classified accurately in most instances.
Moreover, because the 'particle size clesse~'~  for the family grouping* West the very fine
sand *i*e  separate eh sand  if the material is sandy and 88 silt if finer than that, it is
very  difficult to depict in e diagram the relationships between the two sets of classes;
the units on two sides of the "texture triangle" for the standard te%tw*l  classes we
different than those for the family particle size classes.

On the other hand, e very  large Bmount  of information exists in terms of the present tex-
tural. clesses. If the textural cla*ses are changed very much, much of that information,
which includes series descriptions and published soil surveys, will become "dated" and
obsolete with respect to the description of texture.

Material reviewed by the subcarmtttee  included the Soil Survey Manual, pages 205-223;  SSSA
Cormnittee  Report on Considerations Relative to e C-on Particle  Size Scale of Earthy
Materiels (SSSA  Proc.  31: 579-584,  1967); paper on Evaluating Expressions of Particle
Size Distribution by V. C. Jemison;  and e study by Dr. Flach of field texture determine-
tions and particle size distribution classes for 1600 or so samples  fra! the Western States.

The report of the subcommittee to CQnoittee 3 es e whole we* followed by more correspond-
ence and discussion of proposal*. Dr. Flach made additional studies of relationships be-
tween field texture determinations of soils in the Western States and proposed textural
CleS*e*. The proposal* outlined here are based on the subcommittee report and the subse-
quent correspondence and discussions.

The cwolittee  concluded that the advantages of having standard textural cl*** limit* coin-
cide with fcunily  limits for the le**  than 2 nm fraction would outweigh the disadvantages
of making the chsnge. Of several alternatives considered, the one favored by a majority
of the committee we* (1) to provide standard texture classes that are subdivision* of the
family  limit* for the size fraction less than  2 ran and (2) to adopt the MIT scale for
particle size classes. A second alternative was to change the limits of the texture
classes to conform to the 60 percent clay, 35 percent clay, end 18 percent clay limits of
the family classeb but to retein other cless  limits, including the present USDA-SSSA
particle size clssses. A third titernative  was to continue the present standard texturr
classes and particle size  scale.



A proposed eet of textural classes, es suggested in the first alternative listed above, is
illustrsted  in Figure 1. Additional testing of that set of classes and of alternative
class limits would be needed before chmges in the standard textural classes were adopted
by the Soil Survey. Some results of tests by Klaus Flach  of the classes outlined in
Figure 1 were presented in tables end figures that were included in the report to the
Conference  at Charleston. Those data are not included in this document but copies can be
sent to individuals if a request for them 18 directed to the camittee chairmen. The
tests “ere on soil samples frcm the Western States that had been analyzed at the Soil
Survey Laboratory in Riverside.

Table  1 presents proposed “soles  for the proposed textural classes end a proposed grntping
of those  to provide general texture tense  caaperable  to the ones provided in the present
Manual. The silt loam, silty clay loam, loam, and clay loam c188see  of the present systa
do not have closely similar counterparts in the proposed classes. Using different “cmes
for classes that are eppreciably  different would help to prevent confusion between the
present set of classes and the proposed classes.

Table 1. Frqwsed  Names for Proposed Textural Clesses

Standard textural cless General terms

ccarse San&
median  sand
fine sand

coarse  sandy loa&
sandy lOem
fine sandy loam
silty loam

sandy clay lOam
c1ey.q  loam

silt

clayey  silt

clay

sends

f ine  clays

eands

clays

Y The propoeed  textural classes 0f sands and of sandy loama  were defined as follows:

Coarse sand and coei-ee  sandy loam: 40 percent or mire Of the sand fraction
is coarse sand (larger than 0.6 mm).

b) Fine send end fine se”@ loam: 50 percent or more of the sand fraction is
fine sand (lees then 0.2 mu).

C) Medium sand and sandy loam: other Bends and sandy loams,  respectively.



Figure 1



2. CcJBrse fragments. 'IS.6  section is concerned with conventione for the description of
coarse  fra@ents  in descriptions of horizons and layers of soils. It is not concerned
with naming kinds of soil, 8s when assigning names to mapping "nits.

The subcanmittee  recomnended  that the conventions for including rimes of coarse fragments
86 modifiers of texture class names  that are specified in the 1951 Nanualbe  continued,
with slight modifications. That is, in dehcriptions  of coil  materials the terms gravelly,
channery, cobbly, end flaggy  vould be used aB modifiers of soil texture class names when
that is appropriate; 8nd the term stony ie not to be so uaed. Volume Of stone8 would be
described separately for the pedon. It was suggested that cherty,  slaty, end shaly be
dropped 88 modifiers of texture class  names for descriptions of soils.

The subcommittee recommended  that the modifier gravelly  be ueed for materials containing
between 15 and 35 percent gravel  by volume and that very  gravelly be used for 35 to 70 or
80 percent gravel by volume. Ninety percent by volume Of coarse fra@entB is said not to
OCCUP. By extension, the s8me  limits would apply to the use of channery and very channery,
cobbly and very  cobbly,  and flaw and very  flaggy.

It was suggested that a guide for relating volume percentages to weight percentages should
be included in the revised Eanual.

The followirvr  two alternatives to the subcommittee's recommendation were also "resented
f0,

a)

b)

consideration  by the Conference.

Use the descriptive words for coarse frafgcents  only 88 phase terms in names of kinds
of soils; discontinue their "se as modifiers of texture class names  in descriptions
of soils; describe size and volume of coarse fiaplents  in descriptions of soils.

Permit use of the descriptive terms for all coarse fragments, including stony, as
modifiers of texture class names  in the descriptions of soils. and include in the
descriptions B statement of estimated volume of coarse  fragments.

3. Discussion by the Conference.

a) Soil textural classes. The Conference accepted in principle the cawittee's  hug&es-
tion to provide standard textural classes that are subdivisions of the family classes.
The Conference rejected the proposal to adopt the MIT particle size  scale. It sug-
gested instead (1) that the 0.05 to O.lmm  size fraction (the present very fine sand
fraction) be included in silt so the limit between sand and silt would be 0.1 mm, (2)
that the 0.05 to 0.1 mm fraction continue to be determined in analyses of particle
size distribution, and (3) that the definitions of the family class limits be amended
to coincide with this proposed change.

Most of the discussion concerned the size limits of the soil separates used to define
the textural classes, especially the limit between silt and sand. Alternatives dis-
cussed were the present limit of 0.05 mm, the 0.063 mm limit of the MIT particle size
scale, the 0.074 mm limit used in the AASH and Unified classifications, and 0.1 mm.

The proposed textural classes illustrated in Figure 1 would eliminate the present
distinction between the sand and loamy sand classes, and several people questioned
the wisdom of such a change. The reasons for the proposed change in that part of the
texture triangle were two-fold. First, a simpler definition of the limit between the
sandy classes and the sandy loams "as WLnted. Second, the present classes are rela-
tively narrowly defined and reliability of identification in the field has been
relatively low.

The proposed names for the proposed textural classes were discussed and several
changes were  made. The changes are reflected in the table included in this report.

b) Coarse fragments. The conference was not satisfied with the recommendation  of the
subcommittee with respect to conventions for describing coarse  fragments nor with the
alternatives presented by the committee. The Conference reconnoended  the following
conventions:

The names of all classes of coarse framents,  including stones, are to be
used as modifiers of textural class names in descriptions of individual
horizons when that is appropriate. Materials having 15 to 35 percent by



volume of coarse fragments are to be described as gravelly, cherty, channery,
etc., as appropriate; *or example, gravelly loam. Materials having more than
35 percent by volwne of coarse fre@aents  are very gravelly, very cobbly, etc.
Size and volume of coarse  fra@ents  greater than 10 inches in diameter are to be
described for the pedon if possible. The "se of cherty, slaty, and shaly as
modifiers of textural class  names in descriptions of soil horizons ie to be
continued. It was further recommended  that the term "cindery" be added to the
list of names of coarse frsments.

No objections were voiced to B proposal to provide descriptive names for subdivisions
of the gravel fraction on the basis of size. The propose1  W&B 88 follows:

fine gravel 2-5 mm
mediwn  gravel 5-20  lmn
coarse grave1 20-76  nnn

F. Soil Structure and Consistence

Soil Structure

The following suggestions end comments on standards for describing structure were made by the
ccrlmittee. These were  not discussed by the Conference at Charleston.

1.

2.

One suggestion to the canmittee ~86 for addition of cylindroid as a new type of structure
for cylindrical peds that  form frnn  filled burrows of cicada nymphs. The cylindroids ere
said to occur extensively in soils  in the Western Ststes and to compose the main strut-
tural expression in some soils. The 1970 Western Regional Canmittee  on Soil Structure
and Fabric recwmnended that the term cylindroid be applied to these pede and that they be
treated as special features of soil horizons. Members of the present ccamittee  who re-
acted to the proposal did not think the new structure type should be adopted. The commit-
tee chairman  suggests that the cylindroids be treated as special features of horizons 8s
recommended by the Western Regional Committee.

Participant8 in the November 1970 Correlation Workshop at Lincoln seemingly were  in gener-
al agreement that conventions for the description of soil structure should be used to de-
scribe fragments aa well as peds and to specify when the terms were being applied to frag-
ments. It is understood that fraWlents  refers to "natural aggregates" in the soil that
are thought to be bounded by ephemeral planes which do not persist through seasonal cycles
of moisture or volume changes. Ey "natural aggregates" is meant aggregates that exist in
the soil when the soil is observed and not fisgxents  that are created by the observer.
Other correspondents have expreseed  concern that more attention should be given to the
distinction between fragments and peds in the description of soil structure. The sugges-
tions seem parallel in sane  respects to pwp0se.l~  in the 1968 Western Regional Conrmittee
on Soil Structure concerning a distinction between soil structure and pedality that was
discussed by the 1969 Nstional Committee on Criteria for Series and Phases. The state-
ment in the report of the 1969 Netlonal Committee is reproduced below.

"Proposal to distinguish soil structure from soil peds (pedality)"

"1.

"2.

"3.

Peds or 'natural structure' should be considered a dynamic property (that
varies with) time and moisture.

Structure (no distinction 8.~ to ped, clod or fiaaent)  is the size, shape end
durability-distinctness of whatever aggregates are present at the time the pedon
ia described with specified moisture content.

Structure is reserved for pedon descriptions and pedelity is reserved for
series class definitions.

"The  committee  agreed that it is necessary to observe several  pedons of a series
under varying moisture conditions and over a period of time in order to determine
whether a soil series has peds or pedality becauSe observations on a single pedon
et any one time may not reveal the range in structural regimes present in the soil.

"The National Cmmnittee and the conference agreed to adopt the above proposals for
trial  "6e.n



The foregoing comments indicate a slightly different concept of soil structure or at least
suggest 8 slightly different definition of soil structure than the one given on page 225
of the Manual. Coomiittee  3 did not express  B judgment on this item.

3. Size classes for describing soil structure.

a) The current size  classes for platy structure work well for descriptions of many A2
horizons but the classes often are tw thin for descriptions of B3 and C horizons.
It was suggested that the thickness limits for blocky classes (5, 10, 20, and 50 um~)
be used in place of the current platy class limits (1, 2, 5, and 10 nrm).

An alternative is to retain the current class limits and to specify the average
thickness for plates that are appreciably thicker than 10 nrm, 88 proposed below.

b) The lack of an upper limit for the very thick and very coarse classes of structure
saoetimes  results in incomplete descriptions and a loss of significant information
about soils having very large structural features. For example, it would sometimes
be well to have a record of whether the strong very coBrae  prisms in the B3 horizon
are mostly 12 cm wide or mostly 40 cm wide. Instead Of putting upper limits on the
very cowse  classes or adding classes, it is suggested that a convention along the
following lines be included in the revised Manual: If the dimensions of large
structure units are more than twice the lowxit  of the very thick or very coarse
class, the description of structure should include a statement of the dimensions.
Examples: gooderate  very coarse prisms are 20 to 40 cm wide; weak very thick platy,
plates mostly about 3 cm thick.

4. The recommendation often made in the past that  moisture status should always be specified
when describing soil structure is supported by the present committee. The cOmmittee
suggests that the standards included in the revised w for describiw moisture state
generally be used for indicating moisture content at which soil structure is described.
Suggested conventions for describing moisture state we included in the report of
Cwittee 9. The Appendix to this report includes moisture status definitions proposed
by the 1966 Western Regional Committee for use with soil coneistence  evaluations. These
were recanmended  by the 19@ National Carrmittee  on Criteria for Series and Phases for
trial use, and several of the present camnittee have suggested they would be usefU for
describing the moisture condition at which soil structure is described.

Soil Consistence

W. D. Nettleton studied the relationships between field descriptions of moist and dry consist-
ence and measurements in the laboratory of unconfined compressive strength and between field
descriptions of stickiness and plasticity when wet and Atterberg  limits. Scae  of his data and
suggestions to the committee are given in the Appendix. Kia findings are important to the
design of classes for the description of consistence in the field. They show that, in terms
of unconfined compressive strength, the classes in the lower range of the moist consistence
scale are very poorly differentiated in the field and that the spans of both q oiet and dry
consistence classes increase markedly toward  the higher end of the scales. The data on vet
consistence suggest that few classes may be too many for field estimates of stickiness and
plasticity.

The following proposal by R. R. Grossman for the description of consistence in the field ~86
discussed by Dr. Grossman at the Conference.

The discussion of field class plscement  to follow would be part of three related sections in
the revised Manual. The other two sections would deal with quantification beyond or supple-
mentary to the tests employed for the field placement, and the relationship of the new class
placement proposal to the soil taxoncmic  system.

It is sug&sted  to drop the telTn  "consistence" for the overall subject, restricting its appli-
cation to the tests described under "consistence when wet"  in the present Manual. In its
place, the term "soil Theolow"  is suggested. Rheology is "8 science dealing with the defor-
mation and flow of matter."

The proposal for field cless  placement assumes that  the water status of the horizon would be
part of the description. A set of terms for the water status are given in the appendix to
the report of COllonittee  9. It is proposed to have two standard moisture conditions: air-dry
and at the transition between vet and dry. The definition of taxa and of series concepts



would employ these standard states if they are pertinent. Other standerd states nay be use-
nil. It is recognized that the transition between !,et and dry rarely "ould be observed. Rut
the rheological properties across the transition may be estimeted from observations at vster
tensions above and below the tension stipulated for the distinction between wet and dry. Se-
lection Of the wet/dry transition as a standard state permits the coordination between field
and laboratory determinations, since the laboratory determinations preswnedly would be at 8
tension that marks the transition between moist and vet.

1. UncDnfiWd  failure

I~.1 Strength

1.11

1.12

The specimen should be 3 cm across end roughly equidimensional. If feasible:
the two bearing surfaces should be roughly parallel snd smooth. For the hsnd-
held tests, apply the stress slowly (3 sec. interval) until failure is just
perceptible. Apply the stress parallel to the in-place vertical axis unless
otherwise specified, or the test is performed on equidimensional structursl
types. Stress should be applied only once to B specimen. A minimum of three
specimens should be tested. If all three specimens do not fall in the n8n~e
class, the placement should be based on five specimens.

If grade of structure is weak, report only observstions  on the test specimen.

If grade ie moderate and the structural units are between 0.5 and 3 cm in the
smeller dimension, the failure of both the test specimen Bnd the structural
unit may be reported.

If grade is strong, use the daninant  structural unit 88 the test specimen if
larger than 2 mm in the smaller dimension. Do not shape unless the minimuc
dimension is greater than 3 cm.

To test for cementation, an sir-dry test specimen is plsced in water for one
hour and the strength determined while still wet.

e: Test specimen cannot be obtained because sdhesion between the constit-
particles is too smell; condition related to low clay, not to high water
content.

Very slight strength: Fails under 1 kg (very gentle pressure) exerted slowly
between th"mb and forefinger.

Slight strength: Withstands 1 kg but fails under 2 kg (gentle pressure)
exerted slowly between thumb and forefinger.

Moderate strength: Withstands 2 kg but fails under 4 kg (moderate pressure)
exerted slowly between thumb and forefinger.

High strength: Withstands 4 kg exerted between thumb and forefinger but fails
when placed on B hard surface and 16 kg (gentle pressure) applied slowly with
the foot.

Very high strength: Withstands  16 kg but does not support 80 kg when placed on
B hard surface and stress applied slowly with the foot.

Extreme strength: Supports 80 kg when plsced on a bard surface and stress
applied slowly with the foot.

Weakly cemented: High or very high strength.

Strongly cemented: Extreme strength but breakable with a sharp forearm hammer
blow.

Indurated: Not breakable with B sharp foreanr  hammer blow.



1.2 Yield  behevior

e The manner of yield would only be applicable to soil material* that *re high-moist or
vet, 8s these term* are defined in the appendix to the r*port of Committee 9.

1.21

1.22

l 2 .  Consistence

The test specimen used for placement in * strength class may be used to deter-
mine if brittle. The distinction between semi-brittle and ductile mey be
better determined if the width of the test specimen is twice the thickness.
(Need to describe the test procedure for r-lovable classes.)

Cl***e*

w: Under slowly building stress fail* abruptly into “~erous  fra@ents
or peds with no evident deformstion prior to rupture.

Semi-brittle: Although cracks develop on strain, deformation is observable
prior to ruptwre;  does not remain a single body  when alwly strained to half
the original thickness; a portion crumbles bnd  falls away  if shaken while held
between the fingers.

Ductile: Deforms  without the appeerance of cracks; after strain to half the
-1 thickness the specimen remains a coherent unit; “one flows through
the fingers when squeezed.

Slightly flowable:  Flows with difficulty through fingers when  *queezed  leaving
large residue in hand.

Moderately flowable:  Flows easily through fingers when squeezed leaving small
residue in hand.

Readily flowable:  Flows very easily through  fingers when squeezed leaving
very small or no residue in hand.

The term, consistence, ** employed here pertains to the stickiness and the plssticity  of
thoroughly kneaded or otherwise diseggregated  soil msterial  for water contents above the
plastic limit. Stickiness is the quality of sdhesio”  to foreign objects. Plesticity  is
the ability to change *hape continuously under a stress and to retain the unpressed shape
on removal of the stress. The water content for both the determination of stickiness and
plasticity should be at or “ear that required for the maximum erpressio”  of these proper-
t ies. This is * higher wster  content than the plastic limit employed by soil engineers
and the related plastic thread test (ASTM Designation D 2488-69). B3th  stickiness and
plasticity ccamonly  increese  with increasing degree of manipulation of the sample. The
disaggregatio” should be ** thorough 8s practicable for a field determination.

2.1 Stickiness

Soil material is pressed between thumb *“d finger *“d its adherence noted. Should
greater than 0.5 mm be excluded? Should the “umber of clssses  be reduced?

Non-sticky: After release of pressure, practically no soil materisl adheres to
thumb or finger.

Slightly sticky: After pressure, *oil materisl  adheres to both thumb snd finger but
come*  off one or the other rsther  c leanly. It ia not appreciably stretched when  the
digit* *re separated.

Sticky:  After pressure, soil material adheres to both thumb snd finger and tends to
stretch somewhat and pull spsrt rather than pulling free from either digit.

Very sticky: After pressure, soil material adheres strongly to both thumb and fore-
finger snd is decidedly stretched when they are separated.



2.2 Plasticity

Roll the soil material between thumb and Pinger and observe whether or not a wire or
thin rod of soil ca" be formed. Should greater than 0.5 mm be excluded? Should the
nmber  of classes be reduced?

Nonplastic: NO wire is formable.

Slightly plastic: Wire fomable  but 8oil mass easily deformable. Flattening of 8
-cm long section of B 3-m thick ribbon to one-half its original thickness requires

Gs than _kg.

Plastic: Wire fomable  and moderate pressure required for deformation of the soil
masc. Flatteniw or a -cm long section of a 3-m thick ribbon to one-half  its
original thickness  requ=s _ t" _kg.

very plastic: Wire f"Iolable  and much pressure required for deformation Of the soil
masc. Flattening "f a. -cm  long section of a 3-mm thick ribbon to one-half its
original thickness requ=s  greater than _kg.

Discussion at the Conference of the proposals for field descriptions of aoil  consistence

I" response to questions, two points were emphasized regarding the praposed strength test.
Ihe proposal ia for a standard voluw  elaent having  3 cm dimensions; if grade Of structure is
strong and dimensLons of peds are between 2 w and 3 cm, the dominant structural unit is used;
if grade is moderate and dimensions of peds are less than 3 cm, the strengths "P both the
standard volume and the daoinant  ped size would be reported. The second point "8~ that the
prqposed  standard telms  for describing moisture state would be used to indicate moisture con-
dition to which the field determination of "unconfined failure" applied.

Ten strength classes "ere thought to be too m(Lrly by sOme  people. However, it wa8 pointed out
that the ten classes actually are three separate seriea;  the loose clans  stands by itself, and
three classes  ar.? POT cemented materiel.

It “88 "bserved  that Pew 8eries  are set apart on the basis of conalstenee  ""!a. Two step dif-
ferences in the present consistence classes would be needed if consistence were to be wed in
setting apart series.

Discussion by the Conference indicated support for moving tovard  m"re  quantitative standards
for the description of wnsistence  than are provided in the present B. The report was
accepted.

G. Report of Subcoormittee  0" Roota,  Pores,
Concretions. Nodules, Accretions

The subcommittee considered comrments  in Appendix IV of the 1969  National Technical Work-Plan-
ning CQlmittee  on Criteria for Soil Series and  Phases; the 1970 Northeast Soil Survey Work
Planning Conference; the proposed coding scheme for soil characterization date  in the pedon
data file; and the Soil Survey  Manual.

I" conjunction with other soil characteristics, the characteristic8 of rcots,  pores, C""cre-
tions,  nodules, and accretions have been wed to infer soil genesis. They have seldom  been
used E 8e "s diagnostic criteria. In Soil Taxonaw.  however,  certain of these features are
used as d?&noatic  criteria w, for example, rcota in fragipans.  The subcomolittee  agrees
that guidelines P"r definitions, morphology, amount and distribution of such features should
be stated 8s precisely as possible.

1. R""t8  and pores

It is generally agreed that emphasis he given to the abundance, 81ze and distribution of
roots and pores. I" addition, c"nti""ity  classes and morphology of pores, if sig"ifSca"t,
should be recorded (see item If, belov).



8. Abundance clseses - 'Three abundance clssses are believed Sufficient:

*c&s Pores No./Unit  Ares of Surface*

few fe" 3 or less
C-O* EOnmOll 4 to 14
m*w many more than 14

*Unit sr*s  is s Squsre  inch for very fine snd fine Sizes;
S Square yard for medium and co*&%! Sizea.

This recomnendation  departs fran that of the 1969 NT&T in that the classes very few
and few of that report sre canbined as few. The size of the unit ares  of Surface
might be changed to 10 cm for very fine snd fine roots. This would conform with the
intervals given in Soil l'swonany  for the presence of roots in frsgipsns.

The statement there resds I'... It is characteristic of fragipans that few or many
roots  may be present in the brittle matrix between the bleached Streaks. The fine
roots should not be present at intervals of less  then 10 cm except in bleached
vertical streaks."

b. Size classes - Four  Size  classes sr* believed Sufficient:

very fine - less than lmm
fine 1tozmm
medium - 2to5wn
cosrse over 5 mm

C. Distribution within horizons - The inped, exped proposal of the 1% NlWC is accept-
able. This may need modification to SCCoSmodste conditions in which roots sr* confined
to interfaceS Of cosrS* prisms 86 opposed to interfaces of individual peds within the
prisms. The term "prism  faces" might be introduced to accommodate this condition.

c, Orientation classes - The vertical, horizontal, oblique, and random class definition
given in the 1969 NWPC committee report *rS scceptsble  (see item If, below).

e. Morphology of porS8

1) Type  modifiers - The general consensus is that these (Simple, dendritic, open,
closed) do not sdd enough to justify recording except, perhaps, for Special
research. There is Some overlap in the definition given by the 1969  NT&C
conmittee.

2) Types of pores  - These  (vesicular, interstitial, tubular)  sre useful. Scme sress
have uSed  the term "irregular" for "interstitial" but standardization should
offer no problem.

f. game  members SE concerned 88 to hov much of items s through e above is needed for
minimum Standards in Series descriptions. There  is agreement that these items offer
sufficient consideration for x&S snd porea  snd that recording of additional features
is optional. However, all of these items sr* not presently used snd it is doubtful
that they will be unless, in the judwent  of the field soil scientist, the feature 1s
significant to the problem at hand. For example, present descriptions rarely show
orientation Of w&s and pores (item d). In the opinion of the Subcormnittee,  certain
lsttitude must be assigned the field soil scientiet  in describing such features. This
does not relieve him of the responsibility of recording significant features but does
allow a factor of Judpent  ss to whether the item is Significant. For encoding Soil
characterization dsta,  provisions Shculd  be made for indicating that the item in
question w*S not recorded. The interpretation would be that the field soil Scientist
felt that the item WSS not Significant enough to warrant recording.

2. Concretions, nodules, and secretions

8. There were divergent coraSentS  from members of the subcanmittee  on these items. It is
generslly agreed that the Vanusl should expand this Section and thst clear definitions
be Set forth in conformance  * standard work in Sedimentary petrology. The works
of Pettijohn, Ibewer,  and definitions in the Glossary Of Geolow and Related Sciences



*l-e  suggested for reference materials. The following definitions are from the
Glossary of Geology and Related Sciences:

Concretion - A nodular or irregular concentration of certain authigenic
constituents of sedimentary rocks and tuffs; developed by the localized
deposition of material fraa solution, generally about a central nucleus.
Harder than enclosing rock.

s - Small more or less rounded body generally sanewhat harder than
the enclosing sediment or rock matrix.

Accretion - The process by which inorganic bodies grow larger, by the
addition of fresh particles to the outside.

These definitions of concretion and nodule are unsatisfactory in that they overlap
and also refer to rock instead of soil material. Pettijohn  states that a nodule is
not an ordinary concretionary growth. According to him, concretions are the product
of accumulation of mineral  matter in the pores of the sediment about a nucleus or
center. It seema  feasible, therefore, to differentiate concretions from nodules on
the basis that concretion8 have a morphology consistent with a concretionary (growing
together) process, whereas nodules are discrete bodies that fail this process.

Concretions and nodules both infer objects harder than the surrounding matrix end
some members of the subcanmittee feel that this excludes soft maases of mineral eccu-
mulation. The term  "accretion" is used in saw series descriptions to describe these
conditions. According to the definition in the Gloseary of Geology and Related
Sciences, however, accretion refers to a process rather than a" object. In this
sense the tenr,  has been incorrectly used and some members prefer to Qnit  it from
series descriptions. Webster, however, expands the definition to include % whole
resulting from such growth or accumulation." It 8eems  that in soils literature there
is B" opportunity to define the term as a soft body of mineral material that has
accumulated through the process of accretion and has the consistency of the matrix in
which it is imbedded.

Consistency classes for accretions would, by inference, be the 88me as the surrounding
matrix. Consistency classes for concretions and nodules would be referred to in terms
of cementation, to include the three classes now listed in the Manual (weakly cemented,
strongly cemented, indurated).

It is agreed that size classes for these features be conflned  to fine, medium, and
coarse, the class limits to agree with those now used for mottles. A very coarse
claae for size8  greater than 7.5 cm might be appropriate.

The additional terms of "films and threads" are useful in dee.ling  with lime or salt
veins but outside the realm discussed here. The same is true for individual mineral
crystals such as barium or gypsum that are imbedded In the soil matrix. These features
need separate reference.

b. Summary for concretions, nodules,  and accretions

Concretione - A nodular or irregular concentration of certain authigenic constituents
wlthi"  the soil matrix; developed, a8 evidenced by their morphology, by localized
deposition of material from eolutio",  generally about a central nucleus; a diecrete
body, harder than the surrounding matrix. Abundance and size classes should conform
to those now used for mottle8 except that a very coar(le class might be used for con-
cretions greater than 7.5 cm in diameter. Consistency classes to be determined in
terms  of cementation.

Nm - Dlscrete bodies, harder than the surrounding soil matrix, that lack the
morphology of localized deposition found in concretions. Abundance and size  classes
and consistency the seme es for concretions.

Accretions - Bodies of mineral msterial that have accumulated through the process of
accretion and have the same CO"si8te"Cy of the matrix in vhich they are imbedded.
Size and abundance classes are similar to those now used for mottles.



3. The subcommittee agrees that the proposed acheme for encoding aoil  characterization data
in the pedo" data file should be in agreement with classes stated in the Soil Survey
Manual. Presently the scheme includes classes that have not been approved for general
usage.

Discussion of the subcanmittee  report

The foregoing report VBB not discussed during the regular setlsions of the Conference at
Charleston. &mediately  following adjoumaent  of the Conference the report ~8 diacullsed  by
6ome  members of the Conference who remained for that purpose. The following notes pertain to
that discussion.

a.

b.

Standarde for descriptions of pores. The standards are for description of pores in
field descriptions of soils, and they pertain to feature8  that can be observed with
the naked eye or hand-held magnifiers.

The proposed size c!.asses  for pores seemed acceptable to most of the participants,
but a lover limit for the very fine class is needed. A proposal that the very  fine
class be defined as 0.1 to 1 vm seemed acceptable.

The unit erea  for the proposed abundance classee ia one square inch. It was proposed
that these be cha"ged  to the metric syetem  and the group seemed agreeable to the
following:

few less than 5 per 10 sq cm
CMnmO" - 5-20 per 10 84 cm
maw mire than 20 per 10 r,q cm

A number of the group thou&t the proposal  to describe distribution of pores as "inpeA\"
or "exped"  should be dropped. Their thought we.8 that the "exped"  pores must be the
roughly planar voids that are B function of sail structure, that roughly equidimen-
sional  or elongated, roughly tubular pores are the ""es  amenable to description in
terms of the proposed standards.

One individual objected to the term  "interstitial" for B type Of pore but others
thought  the term w&s acceptable.

Standards for descriptions of roots. Using the same size and abundance classes for
rwts as for gores semed acceptable. It "a8 su~ested  that if roots larger than
10 cm were present, their presence and 8" estimate of their volume should be recorded.

It was agreed that description of roots as "inped"  or "exped"  should be included in
the standards.

If no roots or visible pores ape present in a horizon, the standards should require 8"
explicit statement to that effect.

Descriptions of concretions, nodules, accretions. one suggestion w*.¶  to u*e Brewer's
tern  "glaebules" for the features included in the definition of concretions in the
present Manual.

The recpnmendatio"  of the subcommittee to use the fame  size classes for the descrip-
tion of glaebules as are used for mottles seemed acceptable. The standard consistence
classes would be applicable to descriptions of glaebules.

H. Report of the Subcommittee on Clay Films and Skeletons

The subcamnittee  unanimously supports the need for standards for the description of cuta"s*,
including clay films and skeletans. We recognize that few specific guides are available to
assist the field na" to correctly identify them or to consistently record their importeat

* Cute" - A modification of the texture, structure, or fabric at natural aurfeces in soil
materials due to concentration of particular soil constituents or & situ modification of
the plasma; cute"8  can be composed Of any of the ccmponent substances Of the Soil  material.
(Erewer,  1964)



features. Soil Bcientists hsve developed local *tMd*rds  based on observations in their par-
ticular *re*. Such standards differ widely among states because the ranges in the features of
the cutans in any one st*te are likely only * part of the total ranges in theee  features.

1. Soil fabric characteristics

Several kinds of soil fabric features need to be recognized and described. Clay films
and skeletans  *re two of these. Other coatings or cutans have been recognized that do not
have the definitive characteristics nf either clay films or skeletane. The aubcamnittee
feels that these need to be described. Failure Of a given 8011  fabric to qualify 88 *
clay film should not eliminate the need to recognize and describe the feature.

Clay films  have been defined *s -the  essemblage of optically oriented clay (less than
0.002 mm) with included co*r*er  particles, foxmed on the wslls of interstice* in the soil
and exhibiting abrupt internal *nd external boundaries." (Bun1 and Hole, 1961) Films
knorm to consiat mainly of optically oriented clay ahould be designated *b clay films.
Others should not be so designated. As one subcommittee member pointed out, "I don't
know of * fool-proof wey to know if what looks like * clay film is oriented clay except
to go to the laboratory. We c*n reduce our errors by being stringent in our use of
'clay film' and/or by not claiming more than we c*n deliver when we identify clay films."

Brever defines skeletana  86 skeleton grains adhering to the cutanic surface. Further,
"skeleton grains of a soil q *teri*l *re individual grains which *re relatively stable end
not readily translocated,  concentrated or reorganized by soil-forming processes; the:, in-
clude mineral grains and resistant siliceous *nd organic bodies larger than colloidal
size."

The term skeletan  has been growing in popularity but has not been consistently applied by
all soil  scientist*. It seems  to have utility (18 * term  to designate the "frosting" nf
uncoated mineral grains on peds or the interfingering  of *n albic horizon into *n under-
lying argillic  or natric  horizon.

Other cutans *re ccmmonly  recognized by *oil  scientists *nd appear to be important to our
understanding of genesis of soils and in making interpretations. Some of these cutsns
*I‘* detected by differences in color between the outside of peds and the interior of peds.
Such differences 81‘8 evident when the surfsce  of the ped is rubbed or the ped is crushed.
Other cutans *re "'s situ modificstions  of the plasma  due to differential forces such **
shearing; they are not true co*tings.n Such cutans have been designated *LB stress cut*ns
by Brewer. Examples *re pressure faces, resulting fram  preseure *gain!& surrounding soil
masses, co*rse framnents, etc., and slickensides, * specific type of pressure face that
exhibits striation* due to slippage of one ped *cro*a  another. Some soil scientists have
found cutans that appear to be "silt coats" 8s *n illuvial rather than an eluvial feature.

2. Standardization of characteristics

Standardization of description requires standardization of the conditions under which the
feature is observed. Moisture status, for example, is very important. Films Of moisture
reflect light and appear slick and smooth. Thus, they have some  characteristics camnon to
clsy films and may be confused with them. To eliminate the possibility of confusion with
moisture films, most subcommittee members who responded recommend that the aoil be dry
before clay films,  skeletans *nd other features of the soil fabric are described. One
noted that saw thin clay films may be disrupted by the drying process and q sy be over-
looked in dry soil.

No firm  egreement has been reached on the following proposed classes. These represent *n
attempt to reconcile the views of the subcamnittee members who responded. Several members
emphasized that the description of these features should be brief and should not represent
an unreal c1eim to precision. Since distinctnees  is * result or reflection of *ever*1
features such ** color contrast and thickness and represents the degree of reliability of
identification, thia feature w*s selected instead of thickness.  Thickness of films is
highly variable, even on * given surface of * ped and thickness of that portion that is
optically oriented is often little more than * guees. One member argued for clsssea of
frequency and classes nf continuity, on the basis that the first has to do with the pro-
portion of peds that have coatings or cutens *nd  the second deals with the part of * given
ped or other surface that ia covered with II co*ting or has been modified in *nother way.
He is probably correct. However, in the Interest of brevity, continuity cl***e* *re
omitted in the following proposals.



Another proposal ~88 that no reference to clay films or other such  specific names of fea-
tures be given in pedon descriptions, but that descriptive terms such as rough,  shining,
glossy, and wax-like be used. Inasmuch as the soil taxonomy uses clay filma, slickenaides,
skeletans, etc., it seems advisable to use these in our descriptions whenever the features
can be reliably ident,Med. Cubans that  cannot be identified should be described in
appropriate descriptive terms.

3. Proposed standard classes and conventions for field description of cutans  (clay films,
skeletans and other)

Abundance

Few - on less than 10 percent of the peds or other natural surfaces examined.

Cca"on  - on 10 to 50 percent of the peds or other natural surfaces examined.

MWf - on 50 to 100 percent of the peds or other natural surfaces examined.

Distinctness

Faint - The feature is thin (or thickness i8 indeterminable) or color contrast
is weak; identification is uncertain.

Moderate - The feature is thick enough to clearly identin,  or color contrast is
strong or other distinguishing characteristics are evident; identifica-
tion is reasonably certain.

Prominent - The feature is exceptionally well expressed; usually thicker than .l mm
or color contrast is very strong; identification is certain.

Kind

clay film
skeletan
silt coating
lime coating
mangsnese  coating
salt coating
organic coating
(If the kind of coating or other cutan  is unknown, use the general term "coating"
or scme other descriptive term.)

Location

in root channels
on aLl faces of peds
on horizontal faces of peds
on vertical faces  of peds
on mineral grains
on COarBe fragments
on tops and/or sides of columns
(other locations if needed)

Examples

few moderate clay films on vertical faces of peds
many prominent skeletans on tops and sides of columns
many pressure faces on all faces of peds
many moderate clay films on mineral graina (This would amount to bridging if the

clay  films touch each other.)
common faint shiny coatings on faces of peds

We recognize that color is an important characteristic of cutans. 'Ma characteristic is
commonly described in connection with the matrix color. For example, brown (10YR 5/3)
silt loam, dark brown (1OYR 713)  moist, dark grayish brown (1OYR  4/Z) coating... If not



recorded in this mwner, color should be included in the description of cutans. Example:
many moderate dark grayish brown (10~~ 4/Z) organic coatings on faces “f peds.

J. ELlswOrth  Brown
Subcommittee Chairman

Proposed substitute for distinctness classes for cutans in subcamnittee  report dated 11-30-70,
FJC l/71

This proposal is based on two considerations: (8) definitions Of classes should not confound
degree of certainty “f identification 8s to kind with thickness or distinctness of the feature,
and (b) thickness of some coatings is of consequence and we should  have conventions for ex-
pressing  thickness.

Provide  conventions for description of distinctness and thickness of cutans with the under-
standing that one or m”re  of these may not be suitable or appropriate for the description of
a Fwticu1e.r  feature. Descriptions of diatinctneas  need to be coupled with ststementh  of
mOistwe  wnditio” because distinctness of cutans often changes with changes in moisture con-
tent. The conventions would be used where needed for adequate or complete descriptions of
individual horizons.

a) Distinctness classes:

Faint -

Distinct -

Prominent -

The cwbination  of one or mwe  of thickness and lack of color or texture
contrast with adjacent matrix is such that the feature is evident only on
close examination. Magnification of 10X commonly is required to deter-
mine presence and nature  of the feature. Coatings ueually  are thin and
of 1”” color contrast to the adjacent matrix.

The combination Of one or more Of thickness and color or texture c”ntrast
with adjacent matrix is such that the feature $8 clearly evident without
magnifiwtion,  although magnification or other tests may be needed to
determine the nature “f the feature. Coattngs  cmrmonly  are of medium
thickness and low contrast to adjacent matrix or thin and of relatively
high contrast to adjscent  matrix.

The combination  of one or m”re  Of thickness and color and texture con-
trast with the adjacent matrix is such that the cuta” “I‘ coating is a
conepicuous  feature Of the morphology. Coatings commonly are medium  or
thick and have distinctly different color or texture, or both, than the
adjacent matrix.

b) Thickness classes:

min - Coatings are 80 thin that very fine sand grains, if present, are readily
apparent in the film and/or sand grain are thinly coated with clay and held
together by weak bridges of clay; magnification is required to determine
thickness; thickness co@m~only is less than epproxlmately  0.1 mm.

Medium - Very fine sand grains, if present, are enveloped by the coating or their
outlinee are indistinct; broken edgea  of the coatings can be see” in CTOB~
section with a hand lens; if clay is in bridges between grains, broken
bridges ca” readily be discerned with a hand lens; thickness commonly is
between approximately O.lmm and 0.6 mm.

Thick - The edges of broken ccatings are readily visible in CFOBS  section without
ma@fication;  coetingtl  of clay or silt appear relatively smooth because
fine s8nd  grains, if present, are enccmpaesed  by the coating; c”atiDgs
camoonly  are thicker than approximately 0.6 mm.

c) Where feasible and useful, thickness in millimeters should be described instead of
“sing the standard thickness classes. Thus,  coatings might be described, for ex-
amples, a8 “continuous prominent  light gray silt coatings about 1 llyo thick on coarse



subangular  bloc& peds" or "many dark gray clay skins about 1 to 2 vm thick on very
cowse  prism faces and on horizontal partings."

Discussion of the report of the subcommittee on clay films and skeletans

The foregoing report of the subcommittee was not discusFed during the regular sessions of the
Conference at Charleston. Dmwdiately  foollowing  adjournment of the Conference some members
assembled to discuss the report. The followi"g  notes pertain to that di8cu8sion.

a) It was evident from  the subcommittee report and fraa  the discussion of it that,
although there is wide support of the need for standards for descriptions of clay
films and other kinds of cutans,  opinions concerning details of the standard8 for
such descriptions vary  widely. Most people  thought standards should be provided for
a) abundance OP freguence  or continuity or some cwbination  of these, b) distinctness
or thickness, or both, c) location with respect to other morphological featurea.

b) The discussion  indicated fair support for the idea that standards should be provided
for descriptions of several characterirrtics  of coats  or cutan.v  with the understanding
that one or more of them might not be applicable or useful for the description of e
particular  feature  in a particular aoil. The elements of the conventions would be
used where applicable and needed for complete descriptions.

c) There "88 fair  agreement that the conventions end standards should be for the descrip-
tion of cutsns or costs in general, not for e particular list of kinds that would be
E.pSXifiFd. The kinds of features would be illustrated, for examples: clay  films,
silt co&e,  sand coats, pressure faces, lime coats, manganese coats, costa,  etc.
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Appendix I. Solurn - A Discussion and a Proposal, Prepared by Ben I,. Matzek

Solw.  is a handy term to represent a part of the soil or soil profile, although its meening is
vague. It ia widely used, including appearencee in publications and series descriptions. If
continued, it will need to be reviewed and redefined. The concept that has evolved through
the years ha8 varied and is inadequately stated. This Is seen in solum definitions net forth
at different times beginning with that of Dr. Mar-but  in 1935. They are repeated entirely or
partly in paragraphs that follow.

Dr. Marbut. Atlas of American Agriculture, 1935.

"The true soil is usually designated 88 the solurn and ia usually separated into two parts,
an upper part  called horizon A, and B lover part called horizon B. The true soil may be
defined as foll~,~s:

"The soil consists of the outer layer of the earth's crust, ueually unconeolidated,
ranging in thickness Erw a mere film to a maximum of sanewhat  more than 10 feet,
which differs from the material beneath it, al80  usually unconsolidated, in color,
structure, texture, physical constitution, chemical composition, geological
characteristics, probably in chemical processes, in reaction, and in morphology."

Soils and Men, 1938.

“The upper part of the soil  profile, above the parent material, in which the processes of
soil formation are taking place. In mature soils this includes the A and B horizons, end
the character of the material may be, and usually is, greatly unlike the parent material
beneath, Living roots and life processes are largely confined to the solw."

F. F. Riecken and Guy D. Smith, Soil Science, 1949.

“The term ‘sohm’, coined by Frosterus  and introduced into this country by Marbut, hes come
to be cmrmonly  accepted as that part of the profile in which parent material has been
altered during soil formation."

The 7th Approximation, 1960.

"The solun has been considered the 'genetic soil' that developed by soil building forces....
Solum  is used here to include A and R horizons end, in addition, frsglpans  snd home duripans.
Solum,  86 used in this text, is not a synow for *oil,  which often includes or even
consists of C material."

"Not included in the solum Bre accumulations 01' carbonstes, sulfates, or more soluble salts,
nor zones of cementation caused by silica under strongly  alkaline conditions . . ..I'

"Solurn includes the following diagnostic horizons, defined later: all epipedons, agric,
albic, argillic,  natric,  apodic  oxic,  and cambic  horizona, fraglpans, and duripans either
requiring repeated alternating treatments with acid and alkali to soften or underlain by B
spodic horizon."

Supplement to the Soil Survey Manual, 1962

"The solum may be defined simply as the genetic 8011 developed by soil-building forces. In
normal soils, the solum  includes the A and B horizons, or the upper part of the soil profile
above the parent materiel.
"'Although the concept of solurn  is canmonly  understood by soil scientists, this definition is
deceptively simple. Especially in K,E of the intrazonal  soils, the actual sola are not
easily determined; end in scae  soils their lover limits cnn be set arbitrarily, say at
6 feet or 2 meters, or et the lower  limit of plant rwtB. Used with such soils the term
‘solurn’  may need to be defined in relation to B particular aoil.”

“The common  Cca  horizons of Chernozems  . . . are not within the solun.”

In certain gleyed 80116 the A horizon rests on @eyed C material and “only the upper part
belongs in the aolum.”



Important weaknesses in the statement by m. Marbut  are that most sola have both A and B hori-
zons and all are underlain by the psrent material.

In Soils and Men, "mature" soils with A and B horizona  are emphasized, though one may conclude
fiao  the first sentence that the cwbination  of A and B horizons is not a requirement. This
sentence in the definition indicatea,  however, that the solwn  ie underlain by the parent
material. mere is also the suggestion that the solurn corresponds with the zone  of living
organisms.

The concept presented by Riecken and Smith ia good but should be expanded to enumerate items
that it presumably ccmpri8ea. One is the inclusion of all genetic soil horizons, however
weakly they express the force6  of soil formation. Another ia to specifically include contig-
uous sequums. A third is to exclude deeply buried Boils under a soil layer that 18 not
pedogenic.

The 7th Approximation defines the solum  as the genetic Boil, except for certain horizons thet
may show the effects of soil formation. It restricts the solurn  to A and B horizons with or
without the fragipan  or 8ome duripans. Excluded Soil horizons that may be genetic are those
with accumulations of carbonates, sulfate8,  or more soluble ~nlts.  Examples of such horizons
are layers of carbonate accumulation under Mollisols. Same such layers show enough alteration
of the parent material to be Bca horizons,

The 1962 Sugplement  makes the same  exclusiona  as the 7th Approximation end suggests arbitrary
maximum depths of 2 meters or the bottan of the root  zone, if the solurn is difficult to deter-
mine. It leavee  a question as to whether or not the solum  must have both A and Ii horizons.
As a consequence, interpretations differ. Many require both horizons even though the second
paragraph of the definition and the reference to the A horizon of certain &eyed soils suggest
that both are not neceesary.

The definition of the solve  should cover items enumerated in the sentence that follow. It
should (1) include all genetic soil horizons, even faint or praninent layers that ehov  weak
effects of 8011 fornation,  (2) exclude parent material, (3) not be confined to the zone of
major biological activity, (4) not be limited to minimum or msximum thicknesses, (5) include
contiguous vertical sequums,  and (6) exclude buried genetic soil horizons separated from  upper
horizons by soil layers  that are not pedogenic.

An attempt was made to incorporate these itema  into the statement of the concept in the pars-
graphs that follow.

The solum  comprises genetic 8011  horizons in the outer part of the earth's crust,  that
%re vertically contiguous and whose material8 have been altered from the parent material
by soil formation forces. The horizons included are those qualifying for A, E, and B,
and pedogenic parts of' fragipans, cemented layers, and layers of accumuletions  of car-
bonates or more soluble salts. The number of horizons varies from one to several in one
or more seq"ulns. Vertical sequences of the solum  are unbroken by layers that are not
pedogenic. Sequences below such layers are not a part of the solurn.

The solum vsries in canbinations  as well 88 numbers of horizons. A thin A horizon over-
lying materials that are not pedogenic constitutes B solwn.  The 8ame  is true where there
is a sequence of A, E, and B horizons or where there is an A horizon, a B horizon, and 8
subjacent dwipan. In certain soils with fragipans the solum  includes the bisequwn of
horizons above and within the pan. On the other hand, deeply buried genetic horizons,
which are separated fran  upper horizons are not a part of the solw.

Solurn and soil are not synorprmous. Soil includes parent material and is confined largely
to the zone of major biological activity. Where the solar  is deep or includes the
fra@pan  or cemented layers it extends beyond this !zone.



Appendix II. Moisture Status Definitions Proposed for Soil Consistence hraluations
by the 1968 Western Regional Canmittee  on Soil Structure and Fabric.
es Modified by the 1% National Camnittee  on Criteria for Series and Phases l

A.

B.

c.

Q (used for loose, eoft end hard consistence evaluations): Literally air dried for
severe.1 days or the equivalent field condition.

Moist (used for loose, friable, end firm coneistence  evaluations): Moist enough that
material will show coherence with slight pressure but not so moist that it will show
plasticity or free water surfaces (sandy materials may be lwse and not show  coherence).

Wet (used for plasticity end stickiness evaluations, with no distinctions es to structure
orstructureless):

1c.

2c.

For plasticity: Yet enough so that after thorough kneadiw  it will form e wire  but
not so wet that it will shoW  properties of 2C below.

For stickiness: Wet enough 80 that after thorough kneading it will exhibit maximum
stickiness, i.e., approximately thet moisture content et which the soil will just
show  free water films when sharply jarred.

Appendix III. Excerpts from W. D. Nettleton’s Memorandum 10-28-70
to Subcommittee on Soil Structure end Consistence

We have developed scme standerds  for moist  consistence classes. our data show that the classes
give” in the s need modification. A6 LIM defined the first three classes have  cverlapping
ranges. Unconfined co

T
ressive strengths of the classes loose, very friable, and friable ere

between 0 end 1.2 kg/cm-  (see table 1, atteched). Since clesr distinction has not bee” pos-
sible between the two friable classes I suggest we combine than to give the follaring  classes:

““confined compressive strength (kg/on’)
c1ess 0f soil clods equilibrated et l/3 ber tension

*we= limit Upper limit

0-Iioose 0.5
1 - Friable Z6 3.0
2 - Firm 0:6 5.0
3  - very firm 5.1
4 - Extremely firm 21 4%+

!She  friable class would still overlap the firm class in terms of strength, but the two classes
can be separated O” basis of the kind Of deformation. Firm materials undergo plastic deforma-
tion, f’rieble materials are somewhat brittle. The clase limits have been modified to fit the
results reported by Taylor and Bruce,  lm (“Effects of soil strength on root growth and crop
yield in the Southern  United States,” 9th International Congress  cf Soil Science Transactions
1: 803~8U). Their results and papers cited by then show that penetrolleter  resistances of
lese the.” ebout  2.5 k&m2 do not restrict growth of roots, resistances Of 5 kg/cm2 drop root
penetration to about 60 percent, resistances Of 10 kg/cm2  to 35 percent, and resistances of
22 kg/cm2  stopped root growth  entirely. Their results argue for mare breaka  in the upper two
classes, but do not support further breaks in the lover classes.

Unconfined compressive strength could also eerve  es a suitable standard for dry consistence
ClSSSSS. The standards proposed below ere based on the attached data (see table 1).

Dry consietence  cl.ess Unconfined compressive strength (kg/a?)

Lower limit Upper limit

0 - Soft 0 1.5
1 - Slightly herd
2 - Hard 41::

4.0

3 - Very hard z
4 - Extremely hard 15o+



The operational definitions given in the Manual for classes of dry consistence seem to fit
these classes defined in terms of unconfi~&pressive strengths.

Consistence of the soil when wet is described by operational definitions. Thinking that
standards are needed for vet consistence also, I conpiled  the data we have for field consist-
ence and Atterberg  limit*. The data are Dram  the Western States, Puerto Rico, and Hawaii.
The figure belar gives the relationship of stickiness and plasticity (LB described in the field
and liquid limit and the plastic index as measured in the laboratory. Though there is (t lot
of variability within each class of consistence, the average relationship looks suitable for
choosing values for standarda. Also the classes of stickiness and the Classes Of plasticity
correspond very closely, i.e., nonsticky materiels are also nonplastic. slightly sticky
materials are slightly plastic, and 80 on.

Field description of consistence of soils
when vet vs. Atterberg  limits

0 Plasticity
60.

X Stickiness

50-

0
nonplastic slightly plastic very plastic

plastic

nonsticlty slightly sticky very sticlty
stick

Based on the data I chose the following limits for consistence classes.

Class limits
Consistence class,  frao  field description based on liquid limlth

nonsticky,  nonplastic < 35% Hz0

slightly sticky, slightly plastic 36-@%I$0

st.icQ, plastic 43-49% Hz0

wry sticky, very p1estic >50bR20

Taking these class limits I examined the data to find how many observations fell within the
c1as6  limits for each class. These results eke given below.



Consistence class, Number
from field description in class

nonsticQI 100slightly  sticky 173

stic& 120very sti+f 45

nonplehtic
slightly plastic
pustic
very  plastic

The extraes  apparently are easy to describe, but samples are difficult to place correctly in
the intermediate classes we now have. Some  improvement can be gained by ccmblrnng the Inter-
mediate classes. The result of this combination follows.

COi,SistenCe C1868,

frm field description, Class limits based
intermediate classes were canbined on liquid limits

nonsticky, nonplastic <35%l$O

sti&, plastic 36-49x  H20

very  sticky, very plastic >Soq!%O

Using three  classes  in place  of four equalizes the class intervals. It also increases the
percentage  of correct descriptions.

Consistence class,
fran  field description, Number Number
intermediate classes were caabined in class correct ($

nonsticky 100 78
sticw 293
very sticky 45 22

nonplastic 62 79
plastic 27
very plestic &I

Perhaps the other ccnmittee members can go through the data they have and make so(13e revision of
the class limits I set up for study. It seems certain we have too many classes of wet consistr
ence. Drapping back to three classee would increase o"r score  and still give a reasonable
separation fran the standpoint of use Of the data.

Liquid limit is B crude shear test. Hence is influenced enwang other things by both texture
and mineralogy. Texture could be II useful
is relatively  UrlifOnn. Field capacity or 13 bar water baa been suggested here as another7

ide to wet consistence in areas where mineralogy

guide to vet consistence. I: think our Bubcanmittee  should study the date available, select B
suitable standard, set up class limita,  and recMrmend that they be made part of the new Manual.
We can't expect any improvement in soil descriptions unless universal standards are used.



Table 1. Comparison of field and laboratory measurement of so11 consistence

Unconfined compressive strength*
Consistence Number of Arithmetic Gemetric

class SanQleS mean mean Median Range

mist soil

very friable 5 1.0 1.0 1.1 0.6-1.2

friable 22 1.2 1.1 1.2 0.4-2.6

firm 24 1.7 1.4 1.1 0.6-6.2

very firm 6 11.2 8.5 8.2 0.6-20.9

extremely firm 10 94.4 36.2 41.1 5.4-404.4

my soil

slightly bard 30 3.9 2.3 2.0 0.3-14.6

hard 38 11.1 6.6 7.4 0.5-44.9

very hard 23 31.0 20.0 25.7 1.4-99.0

extremely  hard 11 162.9 73.0 71.0 16.1-839.0

*Measurements were made on one block from  each sample (horizon). Each block was
sawed to a length at least twice the width of its base.
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UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service

1971 National Technical Work-Planning Conference
of the Cooperative Soil Survey

January 25-28, 1971, Charleston, South Carolina

Committee 5 - Engineering Applications and
Interpretations of Soil Surveys

A. Objectives of the National Committee

1. Receive and review proposals made by regional committees.

2. Test and evaluate these proposals for the improvement of soil
survey interpretations.

B. Copies of the regional reports were sent to committee members for
review and comment. In addition, committee members were asked to
comment on specific questions asked by the chairman.

C. Regional Reports

1. Report of the North Central Region

A survey of users of soil interpretations in a small part of the
region was discussed. The guides for making interpretations ara
needed and the consensus favored development of nationwide uniform
criteria. The single-sheet interpretations were discussed.

Recommendations to the National Conference:

a. The committee be continued.

b. The "Guide for Interpreting Engineering Uses of Soils" is in
short supply. The committee recommends that copies of the guide
be made available to potential users very soon by (a) reprinting
and widely distributing the present guide or (b) publishing and
distributing a revised guide at an early date.

2. Report of the Southern Region

The Southern Region worked hard on two objectives:

Charge 1: Assemble and circulate instructions and rating criteria
for the preparation of soil survey interpretation sheets.
Series interpretation sheets were designed and the guides
developed, assembled and distributed to committee
members for review, testing and comment,



Charge 2: Test procedures by preparing soil survey interpretation
sheets for each series with responsibility in the Region.
A procedure was initiated whereby series interpretations
are developed, reviewed, and coordinated among surrounding
states and adjoining regions, The procedure is essentially
the same as that used to review series descriptions.

Committee Recommendations:

a.

b.

c .

d.

e.

That the work-sheet be accepted for use in the southern region
and considered by the Washington office as a national form.

That the guides for making soil survey interpretations be
accepted for use in the Southern Region and be considered
by the Washington office in developing national guides.

That the Washington office make a number of changes in guides
appearing in Soils memorandums 115 and 69.

That the committee be continued.

That specialists in plant science and engineering be invited
to membership in the committee,

3. Report of the West Region

The committee performed well on its two objectives:

Charge 1: Propose uniform criteria for engineering interpretations
of soils. Twelve guide sheets were  proposed, represent-
ing the combined thinking of many individuals, The guides
are for septic tank filter fields, lagoons, sanitary
landfill, local roads and streets, reservoir areas, shallow
excavations, dwellings, pond embankments, probable source of
sand and gravel, source of topsoil, roadfill, and
available waterholding  capacity,

Charge 2: Outline for guide book to engineering interpretations
of  so i ls . An outline was developed, mainly for users
of the soil survey, having these main headings:

I . Foreword

I I . Soil Teninology  and Soil Identification

I I I . Soil Formation and Classification

IV. Glossary of Terms

V. Bibliography



The committee also recommended that moist  consistence be determined
at the moisture percentages of the plastic limit. This will make
moist consistence values morw meaningful to the engineers using the
soil survey information.

The committee recommended it be continued and that one of its
charges be to prepare a draft guidebook.

4. Report of the Northeast Committee

The committee members made excellent progress on their five
charges,

Charge 1:

Charge 2:

Charge 3:

Charge 4:

Charge 5:

Technical Handbook for Soil Survey Interpretations.
The committee considered the format and content of a
handbook and recommends the National Committee review
it and make assignments for writing the various chapters.

Development and testing procedures for ceordinating
soil survey interpretation. The committee recommends
a series of workshops to develop criteria and develop
tables of interpretations by major land resource areas.
These coordinated tables would be the basis for pre-
paring single-sheet interpretations.

Information programs for specialists in other disciplines.
The canmittee  recamended that training and educational
programs be centered around a permanent committee
organized in each state, consisting of at least the State
Soil Scientist, Experiment Station Representative and
Extension Service Specialist.

Testing the broad general ratings for specific land uses.
The committee recommends that the color code system (red,
yellow, green) be retained, that both the degree of
limitation and the soil properties responsible be stated,
and that specific problem interpretations should continue
to be made in conjunction with important soil properties
affecting the indicated land use.

Engineering interpretations which have presented special
problems. A number of comments and suggestions were
offered to improve the interpretations.

D. Discussion of regional proposals.

1. The regional committees have fulfilled their charge of developing
and testing criteria for preparation of soil survey interpretations
These reports reflect a great deal of effort as well as providing
a diversity of thought from which to draw. They were considered in
the revision of the “Guide for Interpreting Engineering Uses of Soi
now being edited, The regional committees are to be commended for
their outstanding work.

.

IS”



2. The Northeast committee recommends a procedure for coordinating
soil survey interpretations. The procedure involves a series of
workshops to develop tables of interpretations by major land
resource *peas, The other regions are coordinating interpretations
by correspondence, sending series interpretation sheets for review
and comment to the states and regions that use the series. The
National committee feels that the method of coordination is of
secondary importance (although a majority of ccmmittee members
preferred coordinating the single-sheet interpretations by
correspondence). More important is that coordination be achieved.
The committee feels that this can best be accomplished by agreeing
on a set of criteria and applying them uniformly. The expanded
“Guide for Interpreting Engineering Uses of Soils,” soon to be
released is a step in the right direction. Guides for the other
disciplines need to be developed, The necessary steps in achieving
uniformity are:

a. Develop criteria,

b. Get local, regional and national 8greament  that the criteria
are meaningful and relate to the interpretations being made.

c. Make the criteria available and understood by those who are
making and using the interpretations.

3. The Northeast and West committees worked on format and content of
a handbook for soil survey interpretations. The Northeast considered
a handbook combining guides for making all kinds of interpretations --
woodland, wildlife, recreation and town and country, as well as
engineering. The West considered a guidebook for users explaining
soil science terms and procedures.

The National committee favors a handbook for all interpretations
mainly for the soil scientist, but not necessarily excJasively so.
The advantages are to achieve coordination and the convenience, to
all who make interpretations, of having all guidance materials in
one reference. It may take awhile to develop all the chapters in
the handbook, In the meantime, guidance on separate classes of
interpretations, particularly engineering interpretations, should
be issued as soon as they are ready.

4. The Northeast committee recommends that states organize to give
training and educational programs to specialists in other disciplines.

The Regional committee favors this approach, inasmuch as communica-
tions is one of the major obstacles to interdisciplinary cooperation.
Individual training or educational programs should be developed for
the professional engineer, forester, or regional, county, or city
planners giving specific information and details on how he can use
soil surveys. These programs should be developed cooperatively by
the state soil scientist, experiment station representative and
extension service specialists.



E. Recommendations to the regional committees:

1. The revised “Guides for Interpreting Engineering Uses of Soils”
will be in looseleaf form and can be revised as conditions warrant.
Regional committees are invited to review and test the guides and
propose revisions. Although regional reports were considered in the
revision, many compromises (hopefully the right ones) had to be made.
Additional testing and revision are necessary for continued
improvement.

Any office sensing the need should submit revisions through normal
channels for approval.

A certain amount of leeway is built into the guides; enough, we
hope, to accommodate the leeway most states need. After all, the
interpretative ratings must be the same across state lines; and,
hopefully, by prudent application of the criteria, the inter-
pretive ratings will be uniform across the country. We must
recognize that exceptions may need to be made for some soils in
some states. If field observations clearly indicate that, by
applying the criteria strictly, the interpretive rating is
obviously wrong, the state, with approval from the principal
correlator,  will bc authorized to give the soil the rating judged
most appropriate when compared to a large number of soils rated
according to the criteria,

2. Regional committees are invited to develop and test new interpreta-
tions not previously covered. The usual channels for approval
should be used.

3. Develop an outline of a Handbook for Soil Survey Interpretations.
The outline developed by the Northeast Region is attached
(Appendix 11 to stimulate thinking on possible content. The
objective of this handbook is to supplement the discussion in
the Soil Survey Manual, The chapter on Soil Survey Interpretation
in the Manual will deal mainly with the principles and perspective
of the subject. This handbook will deal with the specific guides.

4. Some of the estimates we make of certain engineering properties are
in need of refinement. Regional committees are invited to deal with
the following problems and others they may have:

a .  Permeability: This has reeeived a good deal of criticism in the
reviews of the revised draft of the engineering guide. Some
say we have too many classes. Others ask what do we really mean
by the estimates and still others say that engineers don’t (or
can’t) make use of the estimates we provide.



b. Corrosion: An in-depth study is needed on the relationship of
corrosivity to kinds of soil. Our criteria for corrosivity
of both steel and concrete are not as sound and applicable as
they ought to be. The Soil Survey Laboratory in Lincoln has
been accumulating data on resistivity of saturated soil paste
as related to the conductivity of water extracts from
saturated paste. These data may help us make better estimates
of corrosivity.

c. Allowable soil pressure (load-supporting capacity):
Engineers quite consistently have advised us against offering
quantitative estimates of allowable soil pressure. Yet there
is need and demand for such interpretations and our response
today is poor. We need scme way of interpreting allowable
soil pressure and expressing it in such a way that planners
and builders can make use of it even though we may stop short
of giving quantitative values.

d. Subsidence: Subsidence of the soil surface can occur from
several causes, but most of them in humid areas come about
because of drainage, and, in arid areas, from wetting of dry
subsoils or substrata. Rough estimates of potential subsi-
dence in many situations can be predicted from soil survey.
With further study and development of appropriate guides,
we can improve our capability of making sound predictions
of subsidence.

e. Landslides: There is need for interpretations about suscepti-
bility of soils to sliding downslope. Insurance against mud-
slides or mudflows will be possible in connection with flood
insurance, and the people who administer  the National Flood
Insurance Act will be looking for information that will be
helpful in evaluating risks of mudslides. Claims have been
made that something about susceptibility to mudslides can be
interpreted from soil surveys, but we don't have any specific
guidance about how to deal with this.

f. Dispersion: Dispersion has been arather misunderstood soil
property. A test has been developed which appears to give
consistent results. Classes of dispersion need to be devised.
Engineers are interested in working with us on this.

F. Recommendations to the National Committee

1. The National Committee should be continued.

2. Charges for the National Committee:

a. Receive and review proposals made by the regional committees.

l



b. Test and evaluate these proposals for the improvement of
soil survey interpretations.

c. Evaluate the advantages and disadvantages of Regional versus
National handbook for Soil Survey Interpretations,

G. Discussion from the floor of the Conference.

Dr. Gerald Olson -- New York State is printing all interpretations
of each series together with the criteria sheets. These will be
the actual interpretations -- not the guide on how to make them.

Bartelli, Orvedal  and Klingebiel each made comments concerning the
use of the revised guide for engineering interpretation. Klingebiel
indicated the revised guide is now in the hands of the Information
Division for editing.

Johnson questioned whether there will be overlap and duplication
between the guide and the revised Soil Survey Manual.

Young responded that the guide is a “how to do” for soil scientists,

Cline stated that it is intended that the Manual should give the
general approach to making interpretations and the principles
involved. It would refer to the guide for details of how to do.
However, Dr. Cline indicated there is a problem that all users of the
Manual will not have copies of the guide.

Drs. Kellogg, Bartelli and Flach each discussed the complications
involved in predicting the Gptibility of steel and concrete to
corrosion. Dr. Kellogg pointed out that there are many factors
influencing corrosion other than other than soils.

Grossman stated that acidity and resistivity (conductivity) are the
principal soil features mostly influencing corrosion of steel in
soils.

Flach said we can give data showing hazards to corrosion -- but we
et indicate degree of limitation.

Young asked whether the matter of interpreting for corrosivity  should be
referred to the regional committees for further study. The conference
consensus was “yes.”



Dr. Kellogg pointed out that the committee report did not list frost
action susceptibility as a key interpretation, He indicated that this
interpretation should be kept in the foreground for many regions of
the country. The end of allowed time precluded further discussion.

It was moved and seconded that the conference accept the Committee 5
report.

The motion carried.

Committee Members:

*Keith K. Young, Chairman, Port Worth, Texas
*R. C. Enderlin, Recording Secretary, Washington, D. C.
*L. E. Garland, Upper Darby. Pennsylvania
R. H. Jordan, Lincoln, Nebraska
L. N. Langan, Portland, Oregon
W. C. Lynn, Lincoln, Nebraska
J. T. Haletic, Denver, Colorado
*A. C. Orvedal, Washington, D. C.
*Adrian Pelzner.  Washington, D. C.
Harold Rib, Washington, D. C.
R. D. Yeck, Beltsville, Maryland

*Pressat at conference



Appendix 1

- First Approximation -

HANDBOOK FOR SOIL SURVEY INTERPRETATIONS

Chapters to be Considered

Part I. Introduction

Chapter 1

Philosophy and Principles Involved In Soil Survey Interpre-

tations

(This chapter could consist of the paper written by Dr. Charles

E. Kellogg issued in April 1961 or could be similar material

prepared by sOmeone else. Land use patterns and soil related

problems could be reviewed and exemplified.)

Chapter 2

Soil Survey Interpretations For Small Scale Haps

(The book "Soil Surveys and Land Use Planning" published by

SSSA and ASA in 1966 contains information about use of soil

surveys in county and regional planning. There is a great

deal of information which is now available to develop this

chapter.)

Part II. Farming Interpretations

Chapter 3

Soil Survey Interpretations For Cropland

(This chapter could contain an explanation of the capability

classification system, such as that in Agriculture Handbook

210, and guide sheets with criteria for classifying the land

into capability classes and subclasses. Also, a discussion



of yield estimates for defined levels of management should

be included. The committee felt there is still a need to

settle on a system for converting our Capability Classes

into a three-color interpretive system for intensive cropping

for uss by planners.)

Chapter 4

Soil Survey Interpretations For Pastures and Range

(Than is no national classification system for classifying

soils according to suitability for pastures.)

Chapter 5

Soil Survey Interpretations for Woodland

(This chapter could draw from revised Soils Memoranda 19

and 26 and other criteria developed by regions for making

soils-woodland interpretations.)

Chapter 6

Soil Survey Interpretations For Wildlife

(The Northeast Region for several years has used a system

for making wildlife interpretations. This chapter would

contain an explanation of the system and provide guide

sheets of criteria for rating soils for development of

wildlife habitat elements and rating them according to

suitability for classes of wildlife. The wildlife

interpretive system still needs some work.)

Part III. Nonfarming Interpretations

Chapter 7

Soil Survey Interpretations For Recreation



(This chapter would discuss sane of the principles and

assumptions involved and could draw from the guide sheets

attached to Soils Memorandum 69.)

Chapter 6

Soil Survey Interpretations for Town and Country Planning

(This chapter would have a discussion and contain guide

sheets for such uses as foundations for houses, streets

and low cost roads, septic tank filter firlds, sewage lagoons,

sanitary landfills, excavations, trees for windbreaks, shade

trees. plants for screening, ornamentals, etc.)

Chapter 9

Soil Survey Interpretations For Engineering Uses

(This would consist of a nvision of our present guide.

Mr. Oreedal, Assistant Director of Soil Survey Interpretations,

is presently preparing a revision of the Guide for Interpratir.

Engineering Uses of Soils.)

Chapter 10

Soil Survey Interpretations For Tax Assessment

(Many areas are now basing tax assessment on soil surveys

and several systems have been developed.)

Part IV. Coordination of Soil Survey Interpretations, their use in

Legislation, and limitations.

Chapter 11

Coordination of Soil Survey Interpretations



(Interpretations for comparable phases of soil series

require coordination across state and regional boundaries.

Methods for getting this job done might deserve discussion

in the handbook. As we are getting into automatic data

processing, we might want some discussion of using the

computer to aid us in coordination.)

Chapter 12

Legislative uses of soil survey interpretations

(A discussion of how surveys can and have been used in

developing zoning, ordinances, legislation, etc., may

deserve attention.)

Chapter 13

Interpret&e techniques for special objectives

(A number of special interpretive tables and example

interpretive maps and overlays are available fran various

states. Perhaps this could be included in Chapters 1 or 8.)

Chapter 14

Interpretive and cartographic limitations

(It should be pointed out that soil interpretations can

only go so far. Also cartographic limitations on color

work, scales, costs, etc.,should be considered.)



wport of ~ommittec 6.-Sn"dll"g Soil Survey data (for more complete  and accurate syntheses of
dElta on soils to improve classification  sndpredictlons by use or- electronic equipment).

A. I”trod”ctI”“.

1. A+_ the ~snusry  196-f  ~ork-~lnnn~n~  conference  of the ~ationel  cooperative  roil  survey
(NCSS), B suggestion ~85 msde that this Survey "should teke B serious look at poten-
tisl uses end practicality of ADP methods in its activities." his look ~8s take".
The conclusion ~8s that the NCSS indeed had much to gsi" from appropriate US* of ADP.
By January 1969, the concept of B soil data system (SDS) had bee" developed, B first
draft of a system for coding pedo" date had bee" written, and a new national committee
made its first report.

B. Objectives of this committee are restated.

1. me broad, long-range objectives of this committee is to consider, evsluate,  s"d
recommend vays and means for achieving more complete  B"d accurate Rnnlyses @."d
synthesis of data o" soils for th? improvement of soil clsssificatio" and soil pre-
dictions by "be or electronic equipment.

2. me immediste and limited obJecti"e is to report 0" developments  to date, to evaluate
the present status, and to recommend sctio" o" B "etional system for ceding data
shout soil pedons (profiles).

C. Developments  and Present Status.

1. The soil data system (SDS), 85 originally  conceived,  18 oriented more toward storege
and retrievnl than computation, slthough  many computations, including multiple
correlations, must be possfble. T"is orientation remain:;  unchanged; but the msJor
parts, originally termed files, 8re "0~ more appropriately considered 8s subsystems.
Descriptions of thes: subsystems, slightly revised, "re restntFxl.

8. Pedo" data (PD) subsystem contains individual pedo" (profile) descriptions and
laboratory data (chemical, physical, and blologicnl) for the described pedons.
'Ihis subsystem may contsl" descriptions without leborntory data but not the
reverse.

b. Soil classification (SC) subsystem contains a record for each soil series which
gives its placement, if know", in the soil taxonomy system. it else shows the
ststus  of each series s"d the state "hich hat the type location. Computer
programs in the subsytitem will list all series in alphabetic sequence with the

above information ~"d also Hst sll sail families and their included series.

C. ?ecries description (SD) subsystem will contain all of the current scriei
descriptions.

d. SolI interpretstions  (SI) subsystem will contain the data on soil survey ‘"ter-
pretations (predictions) including estimated yields, limitation ret‘ngs, etc.;
and it slso will contain deta on 5011 use (or experience).

e. Cartogrsphic soil data (CSD) subsystem ~4.111 contain data about the gcogrsphic
distribution of ~.0116 so BL. to be retrievsblc in both tabular and graphic forms.

2. Status of the subsy:;tenis

a. Pedon data (PD) subsystem: ','I,2 "ational code Pruposed 2 years ago hns just bee"
revised to reflect, insofar 8s fensible, the suggestions Of reulcuers,  reiu1ts
of limited AUP experience with p&o" data at D fcv titstc univerhitiej  8"l two
soil survey Isboratories, B"d SlSO to confoIl!  with certein regulstions  of the
Federal Infornatio" Processing Standards (FIPS). As our commlttcc concerned



itself mlnly  v1ttl the pcdon datB  subsystem,  it is treated  in SOme detail  later
in this report.

b. Soil clsasificatio"  (SC) subsystem: Because the "se Of computers for handling
dsta for "ol"nle 2 of the soil Tanonomy Manuel seemed particularly  advantageous,
work on the 5"il rlaa6lficatlo"  SUbSyStem Y85 given high prkxity. It tn.5 tIeen
developed to the operational stage and September 1970 marks B milestone. The",
Ye had l-or the firit time in me UnLWd states, a "early complete 11st Of soi1
series shouI"g both their status and their plscement  in the soi1 taxonomy system.
me second part Of this printout show all the 5011 series grouped into soil
l"emi1ies. A:; copies of this mnterIal *re being checked in the field, this draft
16 not final; but, preparation of the fins1 drsft Will be rather easy S"d incx-
pensive; it will demO"strate how rev'sions--new  editions--can  be made 85 needed
in the future.

C. Series description (SD) subsysteln: NO developmental wxk has been done yet, but
much Of the materlsl  prepared *or the pedon dets subsystem will bc spplicRble to
the so subsystem.

d. soi1 interpret?.tims  (SI) subsystem: Development or B part of this subsystem is
VCll along. IhiS part has to do vim recording  interpretations already made,
such 8.5 expected yields Of crops, lend apnbility classificetio", B"d limitation
rstings for selected u:iee. Work 15 underway  at tuo places.

0"e is st the SCS Regional wctlnica1 service Center st Ft. Worth where the
subsystem is being developed olain1y  for the plrpose of streamlIning the prepam-
tion Of coil survey n!anuscriptL? by "sI"g the computer to assemble and print
interpretive tablet.

The second plsce is the :itatistical  Imborstory at IOva state University,
Ames, Iowa, vbcre a" effort is undermy to expsnd  the information deducible from
the original data collected for the Conservation ,ieeds Inventory (CNI). This
involves the augmentation of the o:'iglnsl date, I" two steps. First, the SC.5
state offices Bre adding soil names--series names "herever possible--tO the 5011
symb3ls sr,ovn 0" the area CNI samples. (me origi"e1 cm mv data do not stlov
the serieu names although they do stlov surface texture, slope, and erosion class).
The second step of the Bugmentatio"  cmes *ran the addition of Interpretive data
--estimate* yields, limitation ratings, etc. By ccmblning these a"@ne"ted dnta
with the acreage estimates already made for the CNI dAe3, mRny statistical
studies i""oluLng  the areel extent of selected so11 interpretetions  Vlll become
possible. Such studies Will become possible for any interpretive i"fomtio" ttmt
tlss bet" related to "nmed kinds of SO118 l-or 8 variety Of BreeS such 85 states,
land resource e.reas. regions, a"* the entire nstion.

Essentisl to the operation at both Ft. worth and *IlIes 1s a data bank of
interpretations show" on the single interpretive sheets for soil series. Data
fomts at the two places will be identical so that dupaxtc card punching CA"
be ovoided.

e. Cartographic S>il data (CSD) subsystem: De"elopmc"ta1  work on this WbPystem is
rCIAted to, O"li controlled by, development  Of the SCS Advanced Mspping system
(AEOEI).  Excellent progress is being mde; but most equipment Is yet to be
acquired B"d ca"aldcrable progranlming remains to be done. Early 197* 1s the
target dntc for hR"i"g the sdvanced mapping system 0pcrstiansl;  S"d, once this
become:.  opcmtio"nl, wc vi11 begin to get geogrephic soil dots for the data bank.
A "copy= of every soil map processed by this AMS system "ill be placed in the
dnta bank.

D. RegIoml committee r*po*: Tnree regional conferences trld con!mittceS  dealing speclfi-
cslly with hanlling so11 survey data. The fourth (North Central) dlscusscd ADP in its
camittcc on Coord‘natlo" sn3 Disseminntio"  of lnboratory I"fomatio". Highlights of the
regional rqrorts follow:

1. AL1 co!mitt"es urged that the NCCS mow aheRd OrI de"eL,pi"e, stank3v~ ways Of handling
:.0il survey date. This &'otnins particularly  to the pcdo" date subsytitem.



2.

3.

4.

l 5’

b. The North Central  Comittec did not make  any specific recommendations about  the
pedo” date coding  Eystem,  but did note  that efforts  should  be dir‘rcted  toward the
improvement  Of it, e s p e c i a l l y  in the BITBS  Of describing th2 hndscspe,  end the
strstigrsphy  Of parent materials. The North Central cummittee  did recommend
thst  states developing ADP programn for hanaling  soil  information should  coor-
ciimtc  their ~mrograms with the Federal systca RS much RS possible. Incidentally,
the North Central Committee reccmmended  for its oiln 0bjectl"es the development
of systems for describing landscape units and parent material stratigraphic
units suitable foi- ADP.

Two regional committees (Western and Northeast) reported on B survey of the use of
AUP in hsndling soil su~ey data. Most Of the uses involved selected so,1 data in
combinntion  vith data on vegetation or other phenomena which were being related to
soils. A third committee (:'outhern)  noted that severe1 lwsl 8"d regional planning
units are using ADP to handle data, including soil interpretive deta.

8. In the Western Region, at least five universities (2 in California), the Forest
Service, and one state department of natural resources BR raking substantial
"se of ADP; and, in the Northeast, at least 4 universities and the Forest
Se,-"ice are doing the some.

The rcgions1 COmmittees reflected 811 urgency for developing codes and forEats that
need to be standsrdized nstionvide. This urgency applies particularly to the pedon
dsta subsystem.

Tne -kcstern Ccmmittee recommended the establishment  of a nation*1 clearinghouse  to
maintain tapes Of Soil Survey data, relevant computer progranE.,  and to seP"Ice the
NCSS with infor%Yltion on the use of ADP.

The North Central Forest Soils Committee also had an item about ADP. mis committee
recommended, in regard to forest, site queuty 6tudie6,  that  closer vorking reletions
be established betveer, data collection agencies, research agencies, ark.3 statisticians
familiar with advanced computer  techniques.

E. Other developments  relsted to ADP in the Soil Sw"ey.

1.

2.

3.

4.

It is now ccounonplace  to have Soil Survey laboratory computations done by electronic
computers. (The same probably  is true Of meny land grant universities). At tile
soi1 S"Ney laboratory in Riverside,  8 data bank Of laboratory dFJt,.s, on disk, has
been started. Also, B program has been wr'itten to meke ccap"ter  printouts of lsbors-
tory data such thst, after photographic reduction, they are ready for direct inclu-
sion in soil survey Investigation Reports.

cwe1opment  Of 8 woodland data Bystem (IDS) is we11 along end detailed  instrUctions
hsve been issued for coding the woodland site index records. TtliS system is cornpat-
ible with the soil date system, so that data from one can be drew, for use in the
other. The woodland site index records include the soil name end certain 6011
features, but they do not include detailed pedon (profile) descriptions that vel-e
made at meny of the tzites. The descriptions of acceptable q~slity "ill be put in the
so11 data system.

Development of B range data system (RBS) slso is far along, and it 16 compatible with
the soil date system too. The plant yield records vi11 indicate the name of the
soil snd hence till be usable with records in the soil data system.

Stites  are being ssked (Soils Memorandum in Weft) to set up end maintain B register
of soil site numbers. The objective is to have B unique number, "Ithin a county, for
every site from which soil or soil-related data are collected that end up in ADP data
banks. Once a number is assigned, it ~111 be used vhenever  additional data 8,x
gathered from the s@.me site. This number, along with the established cede for
county and state, will be entered in all ADP records and will be helpful in recall-
ing data for any given site.



5. The South REX st 8%. Worth, in addition to its developmental work with soil survey
interpretations (CX), is developing ways to exploit ADP for several other soil survey
procedures,  including soil correlations.

6. The Northeast RTSC at Upper Dsrby is developing, for the SCS Connecticut stste office,
procedures for printing O"t selected ineeryrrtivr information,  along with acreages,
for kinds 01' soils show,, on 6011 maps of areas such as towns a,,& planning districts.

F. Di?.c"SSiOn.

1. The revised coding system for pedon data is basically like the system described in
the report of this committee two years ago, but, in addition to numero"s  minor changes,
some I@aJor ones "ere made:

8. The complete set of data for a pedon, instead of making up one long record, has
been divided into three. The first will contain information provided in pedon
CkSC~iptiO~S. The second will contain laboratory data like those issued by Coil
Survey laboratories. The third will contain laboratory data like those issued
by the highwy engi,,eerIng  Isborstorles. (me coding system at this stage does
not yet have instructions end codes for the engineering laboratory data; these
will need to bc added later).

b. It is BE.S""E~ that many, perhaps most, offices or lsboratorles prepsr‘ng  pedon
data records till want some date in addition to those specifically provided for
in the nrttional  code. These dsta "y be about items s"ch 8s y‘elds of crops,
more details about vegetation or physiogl-sphy,  or the names of geologic few-
tions. Accordingly, the revised format provides reasonable BDOU,,~S  of space for
such sdditional dets. I" sharing the tspes "ith others, tvo options BE possible.
The more coarnn one will bc for the second office to program the romputer to
ignore the "local" data added by the originating office. The other option is for
the second office to obtsin the relevsnt  codes from the originating office so
thst the date. can be used.

C. A third major change is the provieion for Indicating the upper and lover limits
of the control section, and also to indicate whether the traditionally recog-
nized horizons (Al, BL't, etc.) also belong to diagnostic hoi-lzons or contain
diagnostic  features, such Bh durinodes, that nay not be routinely included In
descriptions. As this information norrally is not included in soil descriptions,
it will need to be added by the soil scientist who does the coding. SUCh infor-
nation will make pedon data records more useful in soil classification;  but,
perhaps more importent,  it will make much easier the retrieval of data on con-
trol sections, diagnostic horizons, or other diagnostic features.

d. Tne document setting forth the deteils of the cOdi"g system, being long--about
100 pages-- is not a part of this canmittee report; but Appendix I attached to
this report descrlbej the document and explains important feat,,res of the coding
system.

2. Interest is great in the "se of ADP for soil survey interpretive dsts; end, 8s ncn-
tioned in CZd, developmentsl  work is underway. Nearly all of this work, however,
deals with handling interpretations already made, or about to be made ~ccordlng to
firm crlt~ri~.  Another aspect of soil survey interpretations needs attention too.
This has to do vlth making full use of available data for upiating or verifying inter-
pretations. Among such deta may be results of yield studies, fertilizer  trials,
tillage studies, and records of obse~ations  of the perfonnrlnce of soils used for
septic tank absorption fields, foundations for houses, and many other US~G. Research
is needed to find practice1  ways to update repeatedly the so11 survey interpretive
data in the data banks.

3. A cations1  clearinghouse, or 60me kind of a system or facility, is needed to maintain
records end provide ser"ice5 and infonwtion  on ADP for the iBtiona1 Cooperative  soi1
survey. Ouestior~s  sbuut "hat data ere in data banks, "here the data arc stored, what
programs have been vrltten,  etc., are important questions to which up-to-date ~niiwcrs
will be needed repeatedly. Also, procedures for "pdatlng  nntional cod?s "ill be
needed--for  tw reasons, Dnc is that w.ys for improving the codes will unfold 8s
experience IS gained. The Second is that the new edition of the Soil Survey Hsnunl
will make some changes n,:cesssry.



1. That  the  coding system I-UT pedo” data,  85 revised, be releesed  with  the understanding
that its “SC for  the first year or two  “ill  serve to test the  code.  A need  *or some

revision is nntiripatecl  after testing by actus use  e.nd  after issuance of the  neu
edition of the soi1 arrey mKlue.1. (Note that this system still lscks the instruc-
tions snd codes for data from highway engineering laboratories).

3. That B procedure, perhaps involving a clearinghouse of sonic soi-t, bc established for
servicing NCSS with ADP infcmnation relevant to the soi1 dets system SrId other systems
compatible with it. Tne procedure needs to be such BE to make easy snd con"enient  the
exchange or Sharing Of dsta in the 6011 data bank(s); to know vhat I‘elCYBnt computer
progrnnis  ha"c been written, tested, and ai-e available; to update natioml codes; and
to pmm"te liaison am""g people using ADP i-or handling soi1 survey delta.

4. 'Met state cxpcrirent stations be encouraged to develop progrems for making full use
of experience data (yield studies, fertllizcr trials, observation of engineering
behavior, etc.) for updating or verifying soil survey interpretations.

5. Thst  this ~omittee be continued. Proposed activities ore:

a. To monitor and evsluste  continuing efforts to improve handling and use of Soil
survey dCltFl.

b. To csll the attention of tbc Xational Cooperative Soil Survey leadership to new
techniques, procedures, or rquipment  far data handling thSt merit evslustion  and
testing for possible use in soil surveys.

6. That regional comittee~  survey the use of ADP at state and regional levels, eveluate
the coding system for pcdon data, evaluate other parts of the soil data system as
they are developed, snd suggest addItIonal  practical uses of ADP In the handling of
so11 survey date.

H. .J. Arkley R. B. Grossnan
“J. R. Fehrenbacher +.rotln 4. Hal&y
K. W. Flach P. E. Lemmon

+D. P. Franzmeier Olaf c. Olson

XG. w. Petermn
R. H. Rust
D. w. swanson
I.. P. Wilding
A. C. Orvedal, Chairman

*Not  present st the Chsrleston  Conference.

Conference Action

This report Y86 excepted WithoUt change.



Appendix  I

Coding  system  for Pedon Data

The document (about 100 pages) describing the coding system for pdon data (PD) is msde
up Of the following:

Part A - General. A brief discussion of the concept, purpose, B"d structure Of the PD
records.

Fart B - Item list. A listing of the items and subitems in the PD records shxlg vittl

*art C - Instr"ctions  and codes. A listing snd discussion of the codes and entries for
each item and subitem in the PD records. This part 16 subdivided into 2 sectiars
--the first for field descriptions (FD) and the second for data like Soil Survey
laboratory (SL) data. (A third section for highway engineering laborstory date
is to be added later).

Part II - Appendix. Mainly  illustrations of the PD records, a discussion of probable
record length;, and ill"stretions of sets of coding sheets for data cards for
inputting the data.

The broad spectrw" of informstion  encompassed by the tePm "pedon data" hns been divided
into three records. Tnc first, field description (FD), is to contain information pro-
vided in pedon (profile) descriptions. The remaining two records "Ill contain laboratory
dnta. Results  like those obtained in Soil Swvey laboratories will be 8ccommoilated  in the
second record, Soil Survey laborstory  (St) data; end results like those obtained from
highway cn@neering  laboratories (HI,) data, will be in the third. The coding system has
been dcvclopcd  for the first two records, but not yet for the third.

The FD and SL records are rather long, but long records seem unsvaidsble  if the complete
range in descriptive material end laboratory data for soils of the entirr  United  States
is to be sccorwodatcd. For no single pedo" are there likely to be entries in all data
fields, snd a device fur shortening,  the records in many phces is provided.

It is 8sSUmrd ttlnt nearly every office Inputting data will wr.lnt  somil dRLB entered in
addition to those called for by the national  code. A modest amount of space :s provided
for such "locsl-imtcrestV data, entered Bcccrding  to local codes rattler thn the rk¶tions1
codr and for locel use rattler than interstate or nstional use.

Partly bccsuse  the FD records are long, the code is designed "it,, the assumption that this
rccorii will be put an tape. To use cards is possible, but because of the record lengths,
$0 many cards will bc needed that their use for PD records will be cumbersome.

The rwords Eli-e deagned to facilitate  computer progranaling  for searching for and
retrieval  Of any desired itcms Of informntlon or any canbination of such items.

Insofar as posslblc, the records arc designed to sccommodste information cxsctly 8s it is
given in sail descriptions and laboratory reports, but sort interpretation of origins1
information, particularly  of soil descriptions, will be necessary to fit the information
into classes pro"Ided in the record. !T,,ile clerks can be trained to enter most of the
data, the services  of soil scientists will be needed for some of the coding.

To encode descriptions and laborstory data directly 8s specified for the PD records is
possible  but is not recommended. For parts of the PD records, the procedure can be sim-
plified by encoding orlginsl  infolmstlon  mare nearly as it 16 in descriptions snd using
the coo~puter to make the conversions to the codes specified for the P" records. For
example, i"stcad of having the encader enter "5" for yellow, he could enter the Munsell
notation  "Y" snd the computer can be used t" convert the "Y" to "5". Errors can be
reduced and considerable edit-checking accompl‘shed by thts procedure. The procedures
developed and followed for getting data into the PD records are expected to "sry somevht
from office  to office depending upon help and facilities avaihblc  locslly, and complete
standnrdization of such procedures is not proposed. wlat is proposed is that the P"
records--the records for starage, retrieval, and interchange--conform  to R rigid format
rcrznrdless  of how this conformity is attained.

1.

2.

3.
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This  is the  first repatt  prepared  by this comadttee  s i n c e  the conmittee  was reactivated. The
last  Kational  Technical  Work-Phnning  Conference was prepared  inr the January  1965 c o n f e r e n c e
in Chicago.

The  p r e p a r a t i o n  Of this repor t  foll~oved  the sari,,, p r o c e d u r e  that  was  used by  other  conialittees  at
t,ie p r e c e d i n g  National Technical Work-Planning  Co”fere”ce. Thf chaima”,  i n  tt,e  for”,  o f  a
“icmorandunl  to a l l  con-aittec  nmbers, b r i e f l y  o u t l i n e d  rhe status of the c l a s s i f i c a t i o n  o f  o r g a n i c
soils,  w o r k  t,,at has been done to d a t e .  a n d  e x i s t i n g  problems.  Regional r e p o r t s ,  s u g g e s t i o n s
submitted for  cons iderat ion , and proposed  tests  for  organic  sa i l  InaCerials  were also furnished
t,,e con:aittee  members  for their  r e v i e w  and c o m m e n t  along with  a requesr for additic’na1  iten,
ti,at sb0uld be considered  by t,,e c o m m i t t e e . Except  for working  i n  the f i e l d  w i t h  tile conlnlittee
nmbers  who rece ived  test ing  k i ts  for  t r ia l  use . the report was based  on correspondence.

This is the first report since react ivat ion  o f  the  committee . Based on the p r e s e n t  StatUS of our
knowledge Of o r g a n i c  s o i l s , t h e  C”“mittee  s u g g e s t s  that the charge  be as follows:

To stimulate activity in this field of soil science and to rfceive  a n d  e v a l u a t e  p r o p o s a l s
and reco”m,endations  s&mittcd  by  regional  com”~ittees f or  ttlc improvenen~ “ f  m a p p i n g ,
c lass i f i cat ion  and interpretat ions  o f  organic  so i ls ,

Rcg i ona 1 KeJ_?_rx?

The North  CfnLral  Region  was the only reg ion  that  s u b m i t t e d  a  r e p o r t . IL reconlmended:

1. ti,at the National  Co”l”:ittee  0 ”  o r g a n i c  soils be reactivated;

2. timt as soon as possible all srates p r e p a r e  s o i l  s e r i e s  d e s c r i p t i o n s  o f  t,,e ,iistos*ls that
a r e  presently  being “lapped;

3. tt1at each s t a t e  determine  a t  l e a s t  the pH, fiber c o n t e n t , mineral content and bulk d e n s i t y
of  their  pr inc ipal  organic  sa i ls ;

4 .  that States  e n c o u r a g e  research  on hydrology  and g e n e s i s  Of their  o r g a n i c  s o i l s  and o n
the  relationship o f  o lder  research  to  the  present  so i l s  c lass i f i cat ion  system;

5. that StaLeS collect  soil t e m p e r a t u r e  data in  organic  soils;

6. that the terms “muck, ”  “peat,”  and “peaty  m u c k ” not be used in describing the layers of the
t y p i f y i n g  pedon  or in other sections of the standard series descr ipt ion  but  these  term  may
be used to designate phases such as “Carbondale muck” ;

7 .  that  t i e r s  rattler  than depCbs b e  uSed  in the r a n g e  o f  ctlaracteriscics  i n  dis‘:assi”g  tile t,,rce
p r i n c i p a l  subdivisions  of cbe contro l  sect ion  for  example , “The middle tier is dominantly
hentic  nlaterial”;

8. that the National C o m m i t t e e  abcain taxonomic  keys of organic soils fron, each region  and prepar
a consolidared  key .

Conlnlcnts  a n d  sg&~sti<l”s fronl C_o_m$mittce  Members.__~..____

1. Terminology :

Mr. Austin proposed that the  following  terms s h o u l d  h e  used  as subsrantives f o r  t h e  k i n d s  o f
nzateria  describe‘,  i n  o r g a n i c  soils:



2.

3.

4 .

Dr. DeWent  pointed  out the need for a means  o f  p r e d i c t i n g  subsidence p o t e n t i a l  f o r  Histosols
a n d  SubmitLed  a  c o p y  o f  “Criteria  for Rating SOil,S f o r  Subsidence Yote”tialS*  LhaL w a s
p r e p a r e d  i n  ,.ouisiana. ( C o p y  a t t a c h e d . )

Research:

D r .  Gerhard  L e e ,  W i s c o n s i n , f u r n i s h e d  e a c h  c o m m i t t e e  m e m b e r  a  r e p r i n t  f r o m  t h e  S o i l  S c i e n c e
S o c i e t y  o f  America P r o c e e d i n g s  o n  “ C h e m i c a l  D i f f e r e n t i a t i o n  o f  S e l e c t e d  W i s c o n s i n  Histosols’*
in  which  he  was  a  coauthor . T h i s  a r t i c l e  d i s c u s s e s  a  p a r t  o f  h i s  vurk  o n  c h e m i c a l
d i f f e r e n t i a t i o n  o f  o r g a n i c  m a t e r i a l s  i n  t h e  l a b o r a t o r y  a n d  r e l a t e s  the use o f  s o d i u m
pyrophosphate  a s  a n  extractant.

coarse f r a g m e n t s .  P r e s e n t l y ,  w o o d  f r a g m e n t s  g r e a t e r  t h a n  2  c m  i n  cross s e c t i o n  t h a t  d o
not b r e a k  d o w n  u p o n  r u b b i n g  a r c  c o n s i d e r e d  c o a r s e  fragmenls. A  b reak  a t  4 .75  mm (No. 4
sieve)  or 2 mm w o u l d  allov  a more r e a s o n a b l e  subsampling fnr f i b e r  a n a l y s i s .  T h e  2  c m
b r e a k  r e q u i r e s  s u c h  a  l a r g e  s a m p l e  t h a t  i t  i s  d i f f i c u l t  to r u b  out.  O n e  o t h e r  a s p e c t ,
the b r e a k d o w n  o f  woody  p e a t  LO  pass the  100-mesh s i e v e  h a s  n o t  b e e n  t e s t e d  s u f f i c i e n t l y .
P e r h a p s  w o o d y  p e a t  a n d  n o n - w o o d y  p e a t  n e e d  to b e  t r e a t e d  d i f f e r e n t l y  f o r  e s t i m a t i n g  f i b e r .

Fiber (volume) c o n t e n t . T h e  f i b e r  c o n t e n t  i s  n o w  d e t e r m i n e d  a s  a  p e r c e n t a g e  o f  the o r g a n i c
“olunle. P h y s i c a l l y ,  Histosol~s  h a v e  a  f r a g m e n t a l  o r g a n i c  s k e l e t o n  w i t h  i n t e r s t i c e s
i n c o m p l e t e l y  fil~led w i t h  m i n e r a l  m a t e r i a l  ( c o n s i d e r i n g  o n l y  t h e  s o l i d  p h a s e ) .  Mineral
content must  be a r o u n d  80 p e r c e n t ,  i . e . , a  m i n e r a l  s o i l ,  b e f o r e  t h e  intersLices  c a n  b e
f i l l e d ,  e”en t h e o r e t i c a l l y . I n  o t h e r  w o r d s  t h e  b u l k  v o l u m e  o f  t h e  o r g a n i c  p o r t i o n  a n d
t h e  b u l k  v o l u m e  ot t h e  n a t u r a l  m a t e r i a l  a r e  s y n o n y m o u s .

F r o m  a n  o p e r a t i o n a l  s t a n d p o i n t  i t  i s  i m p r a c t i c a l  i f  n o t  i m p o s s i b l e  to m a k e  f i b e r  estimates
e x c e p t  v i s u a l l y  t h a t  e x c l u d e  m i n e r a l  m a t e r i a l . P r o b l e m s  p a r a l l e l  t h o s e  o f  e x c l u d i n g  live
roots. For these  reasons  f i b e r  c o n t e n t  s h o u l d  b e  g i v e n  on t h e  b a s e  o f  the t o t a l  volume
o f  m a t e r i a l  .‘I

5 . Aids  to M a p p i n g :

S a m  Rieger,  A l a s k a .  dlscusscd  t h e  need f o r  a  v i s u a l  a i d  to h e l p  f i e l d  s o i l  s c i e n t i s t s  make  a n
a c c u r a t e  e s t i m a t e  o f  the f i b e r  percentages. Ne s u g g e s t e d  t h a t  a  c a r d  i l l u s t r a t i n g  t h e
a p p e a r a n c e  o f  f i b e r s  a t  v a r i o u s  p e r c e n t a g e s , p e r h a p s  a t  c r i t i c a l  p o i n t s  o f  10, 3 3 ,  4 0  a n d  60
,xrcent. s h o u l d  b e  p r e p a r e d .

l
fl,
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It is ~econmended  that t h i s  Comitree bc Continued_:__--__~.~

1. review and  evaluate  proposals  and reconmendations for the i”ipra”emcnt  of c l a s s i f i c a t i o n .
“lapping  and  interpretations of organic  soils recei”ed  f r o m  the regional committee;

2. furuish  g”ida”cc.  as needed, 20 states  using Che organic field  te*ts, Based  on additional
experience and  data,  improve  and revise procedures as needed.

* Present at c o n f e r e n c e

A g r e e d  with Bartelli  tha t  the  Hydraquents  s h o u l d  b e  i n c l u d e d  w i t h  Histosols a n d  t h a t
f u r t h e r  s t u d y  i s  a l s o  n e e d e d  on t h e  H y d r a q u e n t s . T h e  c o n f e r e n c e  v o t e d  to a p p r o v e
ttw r e c o m m e n d a t i o n . (Thus  the  commit tee  will  now be  renamed “Commit tee  on  Histosols
and Hydraquencs”.)

Asked h o w  a  snil would b e  c l a s s i f i e d  i f  c o a r s e  f r a g m e n t s  c o m p r i s e d  more t h a n  80 p e r c e n t
o f  the volume  - -  m i n e r a l  or o r g a n i c ?

Pointed  out t h a t  f r a g m e n t s  o f  wood t h a t  a r e  l a r g e r  than 2 cm i n  c r o s s  s e c t i o n  a n d  t h a t
a r e  s o  undccowosed  t h a t  t h e y  c a n n o t  h e  c r u s h e d  a n d  s h r e d d e d  w i t h  t h e  f i n g e r s  a r e  n o t
c o n s i d e r e d  f i b e r s .

Q u e s t i o n e d  M a r l i n  Cline a b o u t  the a m o u n t  o f  m a t e r i a l  on f i e l d  t e s t s  t h a t  s h o u l d  h e
i n c l u d e d  i n  t h e  M a n u a l . Cline said items that are  being measured should  be  i n c l u d e d .

The report was a c c e p t e d  b y  t h e  c o n f e r e n c e .

A t t a c h m e n t s  - 3

C r i t e r i a  f o r  R a t i n g  Soils f o r  S u b s i d e n c e  P o t e n t i a l .
Some Labora tory  Methods  of  Analyz ing  Organic  Sa i l s .
F i e l d  T e s t s  f o r  O r g a n i c  S o i l  M a t e r i a l s .



CKITERIA FOR RATING SOIIS  FOR SUBSIDENCE POTENTIAL

S u b s i d e n c e  p o t e n t i a l  retcrs to Ltrc~  m;lxiroum  poss ib le  loss o f  sur face  e le -
vat ion  f rom organic  so i l s  or  so i l s  wi th  sc-mifluid  mlrwral  l a y e r s . Estimiltes
are made as to chal,ges that take place as a result of dra inage  and  ox idat ion ,
or oxidation alone if  the soil  has already been drained. This does not take
into  account  geo log ica l  subs idence . Subsidence of  organic soils after drainage
is  at tr ibuted  mainly  to  four  factors : (1) loss of groundwater  b u o y a n c y ,
(2 )  conso l idat ion ,  (3 )  compact ion , and (4 )  b iochemical  act iv i ty . Elevat ion
loss  due to the  f i rs t  three  factors  i s  termed in i t ia l  subs idence  and i s
normally accomplished in about thtec years after lowering the water table.
I n i t i a l  s u b s i d e n c e  o f  vz~ganic soils wfll  t y p i c a l l y  rrsu!t  in  a  reduct ion  o f
thickness of the organic materials above the water table by about one-half .
Af ter  in i t ia l  subs idence , shr inkage  will continue at fairly uniform rate due
to biochemicdl  ox idat ion  o f  the  organic  mater ia ls . This is t e r m e d  c o n t i n u e d
subsidence and will  progress until  mineral nlaterial  or the water table is
reached. The rate of continued subsidence depends upon the depth to water
table and increases with depth to water table.

So i l s  wi th  semif lu id  mineral  layers wi l l  have  in i t ia l  subs idence  due to
loss of  water and consolidation after drainage and will  have l ittle i f  any
subsidence thereafter.

Subsidence of  organic  soils~can  be stopped by maintaining the water level
at the surface. It can be slowed by maintaining the water level as high as
possible for the land use. Four subsidence potential  classes are to be used
in making soil  interpretaLions.

-_-- -

Class

Low

Medium

High

Very High

Subsidence Potent___~ ._ _~_,~.----
Sut,sidelice
Potent ia l

(incbcs)

o t o 3

3 to 16

16 to 51

> 51

ial a s  ;L Result  o f  DrainaRe

Soi 1s

_-_--

(1) ~irwral  s o i l s  w i t h  o r g a n i c  s u r f a c e
accumulations 0 to 3 inches thick.

( 2 )  Mineral  s o i l s  wit11 swliiluid  l a y e r s
(greater  than 1Dil percent  saturated
w i t h  w a t e r ) .

Mineral  so i l s  with  organic  sur face
accumulations 3 to 16 inches thick.

- -

Organic soils with organic accumula-
tions 16 to 51 inches thick.

-.--

Organic soils with organic accumula-
tions greater than 51 inches thick.
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SOME LABORATORY METHODS  FOR ANALYZING ORGANIC SOILS

R. P. Farnhsm,  J. L. Brown, and H. R. Finneyi’

The laboratory methods described below represent some techniques that have
been used for several years in the Department of Soil Science, University of
Minnesota, as well as others that have been used only recently. Most of the
methods sppenr reasonsbly satisfactory to us, but further improvement is need-
ed on the measurement of fiber content. Also, methods need to be developed to
messure  fiber content in the undisturbed condition and after rubbing and fiber
den8it.y. Any suggestions for improving  or modifying any of these m&hods
be welcomed.

l
1. Fiber Content

Presently, fibers sre considered to be the particles of plant tissue that

will

sre
retnined on a 100 mesh sieve (0.15 mm openings). However, 60 and 160 mesh
sieves have been used. A 10 t.0 3@ g sample of organic soil or limnic material,
as received from the field (moint ueiabt). is veiehed and added to one of theI -.
following solutions:

a. 200 ml of 0.025 2 sodium pyrophosphste
b. 200 ml of 0.025 3 sodium hexsmetsphosphate
c. 20C ml of 0.5 N hydrochloric acid

If the material is sspric, s larger sample (about 30 g) is used, Use a 1C g
sample of fihric mstcrial. Concurrently, a 50 to 100 g sample (preferably two
or three) from the ssme material is obtained to determine moisture content.
(These samples can be used subsequently in the determination of mineral content
and calcium carbonate equivalent.) The results of this analysis are used 8s s
basis for determining the content of fiber since the nonfihcr material is de-
stroyed. Solutions of either sodiurr  pyrophosphste or sodium hexsmetsphosphate
yield the most reliable results. Presently we Prefer sodium pyrophosphste.
Further, spprecisbly  lower values of fiber content ere obtained hy use of hy-
drochloric acid. The sample and solution are mixed slightly with a stirring
rod end mixed for 5 to 10 minutes in a “milkshake” mixer. The slurry is left
undisturbed for 12 hours, restirred  briefly wfth s stirring rod, end slowly
poured onto the sieve. If tha sample contains s mineral fraction larger than

l/ The first two sre with the Dept. of Soil Science and the latter is with
SoiT Conservation Service.



t h e  o?cnings  oi  the  sieve, the f ibers should be docanted  from tho remainder of
the  s lurry . Mntcri.nl  remaining on the si.evc is washed with R stream of writer
until the water passing through the sieve  appears clenn. If the material  on
the sieve contains fragments of  shells, nn ndditionnl  washing with a 10 percent
KC1 solution can be used. fol lowed by n brief washing with water.  The material
retained on the sieve is removed with water,  placed  into R weighing can, end
dr ied  to  constant  weight  at  100 to 110 C. (ahout  12 hnure a r e  r e q u i r e d ) .  T h r
fiber content on oven-dry weight basis is computed as follows:

Xn = sample f o r  f i b e r  annlysis
Xrn  = sample for moisture determination
Xf =  f i b e r

%if = ovcndry wt. Xf
m o i s t  w t .  X o  (ovendry  wt. X&moist wt. Xm)

x 1no

In the f ield the content of  f iber is estimated both in the undi,sturbed c o n d i t i o n
and a f ter  rubbing . In the former, vert i ca l  cross  sect ions  o f  the  so i l  mass  are
observed  with  a lox-hand  lens and the f iber content estimated on the basis of
v o l u m e  o f  total soil , Pieces of  the soil  arc then rubbed about ten t~imes  be-
tween the thumb and forefinger. The soil  is  formed into R sphere ,  broken in
hal f ,  and  the brolren  faces  observed  us ing  the  hand lens .  The  f iber  i s  estimated
again on the basis of  volume of the total soil . There fore , an attempt should be
mndc  to convert the fiber content on the ovendry  weight basis to a volume basis.

For  mater ia ls  with  a low mineral c o n t e n t  (<IO%),  the percent fibers on the oven-
dry weight basis approximates the volume of f ibers.

An example for converting the content of  f iber on the rvendry weight basis to
volume basis follows:

=.

b.

Measured values:

Db = 0 .4  g/w.’
Organic  matter  =  40  percent
F i b e r  = 10 percent
T o t a l  a s h  = 6 0  p e r c e n t
Snluble a s h  = 10 percent
Sample is  free of  rerbonetes
All  values are bared on total  ovendry weight ,  except  for  so luble
ash:/ which is computed as follows:

wt. soluble ash
wt. organm matter l soluble ash

(inn) *

Computations:

Soluble ash is consi.dcred  a component of  the organic fraction. Since sub-
sequent computations are based on nb for individual components,  adjustments
in the amount of mineral material and organic material plus soluble ash are
made as follows:

l
2/ Refer to the section on “Mineral Content ” for  the  reason  for  do ing  th is .



(1) Convert percent soluble ash on basis of weight of organic matter
to basis of entire snnple. If the sample weighed 10.00 g, organic
matter weighed 4.00 g, ash weight 6.00 g, and the soluble ash
weighed C.44 g, the 0.44 g would be added to the weight of the
organic matter and the percentage would be recomputed. In this
case, the percent of organic matter plus soluble ash would be 44.4
and mineral matter minus soluble ash would be 55.6.

(2) A value is needed for the bulk density of the mineral fraction
mi~nus soluble ash. We used 1.5 g/en3 for samples that are car-
bonate free. For samples high in content of free carbonates
(75 percent calcium carbonate equivalent or more), a figure of
0.7 to 1.0 g/cm3  might be more realistic. The computation is
as follows:

% volume of mineral matirial minus soluble ash =

(0.556)  CC.4 g/c.n31  (loo) =
(1.5 g/cmJ)

15g0

Ry subtraction the percent volume of organic matter plus soluble
ash = 100% - 15% = 85%. Assuming that the fiber and nonfiber
material have the same bulk density, then:

% fiber on volume basis =

‘.a’; (.W  (100) s 1%
( 44)

Refer to Figure 1 for correction factor for converti~ng fiber on the oven-
dry weight basis to the volume basis, Values were. derived in the manner
shown above.

A simpler method of approximating the content of fiber on the volume basis
would involve only the bulk densit of the f ibers . Perhaps these values would
be on the order of 0.05 - 30.1 g/Cm for moss fibers and 0.1 - 0.2 g/cm3  for
other fibers. Presently we are in the process of experimenting with methods
of measuring th,e bulk density of various kinds of fiber. If these values were
used, the only other values needed would he the bulk density of the sample and
the content of fibers on the basis of ovendry weight. The computation would be
as follows:

a. Measured values:

Cb e n t i r e  sample = 0.4 g/cm3
Fiber content (percent ovendry weight) = 40
A s s u m e d  I.lb value for herbaccous fibers = 0.2 g/cm3



b. The computations:

( 0 . 4 )  ( 0 . 4  g/cm3) = 0.16 g/cm3 fiber in sample

0.16 g/cm’
0.20 g/cm3

x 100 = 80% fiber by volwe

1n the analysis for determination of the content of fiber, some points need
special emphasis. Complete mixing of sample is essential. For example,
samples mixed by har.d wLth a stirring rod give somewhat higher and more vari-
able results. Perhaps some fibers disintegrate in mechanical miring, but the
amount does not seem significant. Also, the samples  that are used for deter-
:nination  of fiber content and moisture content must be homogeneoos, and both
sets of samples should be weighed as near the saw time after removal from the
original sample as is possible, Some analysis of fiber content by boiling in
0.5 N l!Cl indicate that considerable fiber is destroyed.

In summary, we believe that by using either sodium pyrophosphate or sodium
hexametaphosphate as dispersing agents, the values obtained fall somewhere be-
tween the actual content of fiber Ln the undisturbed condition and the content
of fiber after rubbing and probably closer to the latter condition.

2. Bulk Density

The detwxination  of bulk density in the field by direct sampling has been
attempted by several methods. A description of three methods that appear to
give more reliable results follows:

a. Extraction of a core using a double-walled cylinder

This consists of the following: an outside stainless steel cylinder
with knife edge; inner components of one sample cylinder are two end
retaining rings, an upper end fitted with a removable cover, and re-
tai~nLng  pin; a standard hollow T-shaped handle; a 2 kg ram which fits
the handle and drives the sampler into the peat. The ram is used to
minimize distortion &nd compaction which often occurs when inserting
a sampler by hand. The retainLng rings were Lnstalled so that the
sample endswhich are often slightly compressed and/or distorted can be
cleanly removed, leaving the relatively “undisturbed” sam le in the
larger center cylinder. The volume of the core Ls 327 cm II .

Steel  o:itre-box

This consists of a box with four adjustable sides in which a sample of
organic scil material can be placed and cut as an equidfmenaional cube.
A rough-cut cube is taken from the soL1 using a doubly-serrated knife,
trimmed and placed Lo the mitrc-box for final cutting. Samples can
either be cut in the field or wrapped and transported to the laboratory
for final sizing. This method may be used to advantage with ffbric
materials easily compressed by conventional coring devices.



c. McCauley peat auger

-

a

On the basis of values obtained by the previous two methods, reliable mea-
sures of bulk density can be obtained by using the McCauley peat auger.
The auger remcves  a arc-half cylinder of material that is relatively un-
distllrhed. A segment of the material is cut with a sharp knife, removed
from the auger , placed in a sample bag, and the length of the segment re-
corded (the volume  can be computed later). In the laboratory, both the
sample weight as received and the cvendry weight are recorded. When the
former values are compared with volume, estimate6 can be made with regard
to degree of decomposition, especially if the samples were at cr near setur-
ntion. The latter value is used to compute bulk density.

An excavation is required to obtain samples by the first two methods dc-
scribed, but, with the auger, samples readily can be obtained at any depth
and even under saturated conditions.

Presently, p11 is determined by mixing the organic soil material in a O.nl M CaCl)
solution. Studies indicate that the ratio of sample to solution does not Gppre-
ciably affect pH if it is in the range of one part organic soil material to cne
to five parts solution, both cn a volume basis. Use a small paper cup (about
50 ml) and lightly pack enough sample into the cup to fill one-third the volume.
Next, sufficient solution in added to bring the volume of sample and solution to
two-thirds of the volume of the cup. It is mixed and allowed to stand for cne-
half hour and pH determined with a pH meter.

In order to obtain more data on the pH of organic soil mat~erials, we generally
determine pH using water and other salt solutions such as 1 N KCl, 1 N BsClz, cr
1 N CaC12. Mixing ratios are the same as discussed.

4 . Mineral Content

The mineral component in organic soil material may be separated into three frac-
ticns a3 f o l l ows :

a. Soluble mineral material (ash) which was an integral part of the original
plant material.

b. JJxtranccus  mineral material (ash) composed of ncncarbcnate minerals.

c. Extraneous minneral material (ash) ccmpcsed  of carbonate minerals.

The total mineral content, as well as any fraction of it, can be expressed as a
percent of the total cvendry weight of the sample. However, since the scluhle
fraction is actually inherent in the organic material, it might mere accurately
be expressed as a percent of it (wt. soluble ash/wt.  organic matter + wt. soluble
ash).

In determination OF total mineral (ash) content, an cvendrled sample of peat is
ground, placed in a crucible, and heated tc 400 C. for 16 Pours  in a muffle fur-
nace. This procedure dccs not require preignition.



‘Ihe fie~,<:rntJr,m  nf !~olutle fraction is made  by a  t r ea tment  o f  the  mir.-2rsl  Chlli’OrleILt
with 2 ;j HCJ for 6 hours at root temperature end filtering through a 0.45 oicron
filter.- If the material contained no free carbonates,  residuea remaining on the
filter ore considered to be extraneous nincral material. Soluble miner&l material
posses through the filter in solution.

If the material contains free carbonates, there are severe.1 methods which can be
used for measuring calcium carbonate  equivalent. They involve measurement of
weight loss, mecnurement  of evolved gas, and titration--all using a primary treat-
ment with J!Cl. Presently we are using the volunetric  gas technique (6Ela)  ns de-
scribed in “Soil Survey Laboratory Methods and Procedures for Collecting Soil
Samples ,” USDA, SCS, Investigations Report No. 1, 1967. The results of this and
other proccdnres vary with the condition of the peat, that is !&ether  the sample
is in the moist condition ns received from the field, ovendry,  or ovendry ash.
This analysis seems most reliable when conducted on a sample in the former con-
dition because some materials that behave as carbonate minerals appear to be
generated in the ashing process. For example, some organic soil metcriele  in
the field condition show no reaction with HCl. Also, they have essentially no
carbonates when the procedure mentioned above is used on a moist sample. However,
when the ssoe procedure is used on their ash, some carbonates are detected.

In cater-in1  that contains free carbonates (before ashing) the procedure fot-
measuring soluble ash is not used. Data on materials that are carbonate free
indicate that the content of soluble ash in the organic fraction is in the range
of 2 to 4 percent for fibric materials, 5 to 7 percent for hemic, and 8 to 12
percent for sapric, with the respective higher values of each range being for the
more decomposed members of the class. For example, if a hemic material contains
5C percent mineral material, and a 25 percent calcium carbonate equivalent on the
ovendrp weight basis of the sample, the various fractions of mineral material
might be Jartitioned  approximately as 3 percent soluble ash, 25 percent calcium
cnrbonate equivalent, and 22 percent extraneous noncarhonate. (The value of 3
percent is used because the material contains only 50 percent organic matter.)

5. Water Content at Saturation

The water content at seturstion, though not R precise mcesurement, is relatrd  to
degree  of decomposition, bulk density, and content of mineral matter. We determine
this .w fo l lows, We use a metal box that is 2 inches long, 2 inches wide, 7/g inch
deep, with a hottom  of 20 mesh screen and a lid. Place a thick filter paper on
the screen @hntman No. 50 or thicker) and fill the box three-fourths full with or-
ganic soil material as received from the field. The lid in placed on the box and
immersed in water for about 12 hours. The box is removed from the wat~er  and placed
in a “humidity box” for 2 to 4 hours to allow free water to drain from the sample.
The “humidity box” is watertight and filled about one-half full of water. A coarse
screen is suspended above the water level. The weight of the saturated sample is
obtained. The sample then is dried to constant weight at 100 to 110 C. Results
commonly are expressed on the basis of ovendry weight. Writer  content of sample as
received also is computed. Content of water also may be expressed on the saturated
weight basis and on the volume basis if bulk density has been determined previously.
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Figure I.--The relationship between the content of mineral material and a correction factor for convertjog  the
content of fiber on the basis of oven-dry weight to a percent of the volucc. To estimate fiber on the basis of
volune, multiply the percent fiber on the basis of oven-dry weight by the correction factor. This factor was~.. _...

no free carbonates. Our meager data on
ining appreciable free carbonate indicates that to 0.1 should be added LO the correction facto___._  ~.~~~ __~_,_ _ .~_. .~~- ~__* __-. -.-



FIELD TESTS FOR ORGANIC SOIL MATERIALS

February 8, 1971

TO  follow *re te*ts on organic s o i l  ma&erial, adaptable to the field office, for the determination
of the color of a pyrophosphate extract  f iber percentage and the pH in 0.01 M C&12.  There is a
question  regarding the reliability and siSnificance  of the CalSon  dispersion (unrubbed fiber test)
and how hit  relates to the field estimate of the unrubbed fiber percentage.  The tests are
presented for evaluation and comwntary.

It is not practicable in the field to base these determinations on a dry sample weight. Hence,
the volun\es  of moist soil material are e m p l o y e d . The specific Volume of the moist soil material
depends on the packing operations. It is ~therefore  inportant  that the packing be standardized
in order to obtain comparable results among different soil scientists.

MATERIALS

w a t e r
Tap water is satisfactory unless sufficiently colored to affect the pyrophosphate color test.

Solid sodium pyrophosphate, 2 um.
Our experience is limited to the hydrate, Na4P207’10  H20. Air-drying makes it easier to
grind the sodium pyrophosphate.

CalgO” (use of trade name does not imply endorsement)
C&12 solution, 0.015 M
S a m p l e  C o n t a i n e r s

30 cm (1 oz) plastic condiment cups with plastic lids (Thunderbird Container Corporation,
El Paso, Texas), No. 1 Poly-Co” containers (Richards Manufacturing Company, Van Nuys,
California), 1 pint plastic nestable containers (Dixie Gourmet h’o.  TF16-11,  American Can
CO.). Collection and storage of the field sample msy be done in verious ways. The f:eld~

sample may be collected in plastic bags and the subsample transferred after mixing
thoroughly, Into a No. 1 or No. 2 Poly-Co” container or a condiment cup. Alternatively,

the aixing  may.be done~at  the sanple  site and only a small subsample placed in a condiment
~cup  or to a Poly-Con container  for  transport  to  the f ield of f ice.

Liquid Dispenser
Nalgene autotiatic~ constant volume pipettor, 3-ml  capacity, modified to a 4 ml by inserting
a apiece of plastic tubing into the end of.the inlet stem. Cap with the rubber bulb from
a medicine dropper to reduce leakage in transit.

Chrpmatographic  paper.strips. l/2 (minimunl by  3  cm
Scbleicher  and Schuell  No. 470 A-3 available ins l-112 by 23 inch pieces.
Other papers may be equally satisfactory.

A b s o r b e n t  P a p e r
‘~ A thick soft chromatographic  paper cut into squares roughly 10 cm on ‘d” edge is satisfactory

for a f ield kit . Any  absorbent color-fast bl,otting  paper or heavy towelling should be
sitisfactory.

Measures
Tablespoon and l/2 and 1/8.~teaspoons,  half syringe’. A 6-ml plastic hypudermic  syringe with
the body sliced in two lodgitudinally  to make a’half  cylinder measurinS device.  Actual
~volune is l/2 that  indicated on the syringe. The soil material can be removed more
readily from a” oblong than an elliptical spoon.

Sieve
No. 100~mesh,  3-inch diameter.

E g g  beatex
.Spatu1a

,4-inch,  plain; shape the end to conform with the contour  of the l/Z-teaspoon measure.
Wdodin  coffee stirrers
Marking pencil
Hunsell  Color Eook--1OYR  and 7.5YR  pages r equ i red

‘_’

.:
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TESTS

l
_.

Pyrophosphate  T e s t
Present status: Early  results of pyrophosphate tests were e.on>ewhat  eriatic  among workers,
mostly becsuse’procedures  were “ot sta”dardized. The test outlined below has give”
reproducible results that correspond well  to pertinent taxa in the classification system,
namely, separation of fibric, hemic.  sapric, and coprcgenous  materials .

._I

Fiber Tests
present status: The classi~fication  of Hfstosols has been based in part upon proportion of
organic matter that is fiber KO.015 mm) in the natural condition and the proportion of
fibers that are resL,stant  to breakdown. The two are termed “““rubbed” and “rubbed” fiber,
respectively.

Attempts have bee” made  to devise field and/or laboratory tests to estimate  unrubbed and
rubbed fiber urlder standardized and, hopefully, reproducible procedures.

Testing for ““rubbed fiber presents difficulty because of the nature of the material itself.
Operations that remove “on-fibrous materials  also remove non-resistant fibers. The test out-
lined below is designed to give numbers that approximate unrubbed fiber val.ues.  Residue
volumes are measured following a gentle but standardized procedure. Residues likely include
some  “on-fibrous material and exclude non-resistant fibers. Removal of mineral  material is
more critical in some cases than others. The test needs to be evaluated in a year or two,
after results from a number of samples are avail,able.

The test for rubbed fiber outlined below is reproducible and correlates rather closely
with visual field estimates of rubbed fiber. Evidence to date suggests that the rubbed
fiber boundary between heilic  and sapric materials should be higher than 10 percent - values
of 15 or 20 percent rubbed fiber should be considered.

Field samples collected for use in determining field tests should be from the dominant kind
of organic materi~al  within the layer described ““d from the same  layer on which f i e ld
estimates of rubbed and unrubbed fiber percentages were determined. Take sufficient
subsample to fill a poI,.-Co”  No .  2  c onta iner . (About SO cm’.)

PROCEDdRE

Preparation of Sample
Place rounded 1 tbsp. of wetted field sample on a piece of absorbent paper. Smear the soil
material over the absorbent paper to mix  and to bring in contact with the paper. Alternatively,
the absorbent paper may be rolled around the sample and.water removed by squeezing with a
second piece of absorbent paper. Continue desorption  until the soil material‘ no longer
glistens but is still very moist. c

If not done previously, visually estimate the rubbed and unrubbed fiber percentage. .. .

Pyrophosohate  Color Test
1.

2.

Place a heaping ‘l/S tsp. (1 g) of the pyrophosphate and 4 ‘ml of water into a $0 ml plastic
rontainer. Allow to equilibrate a few minutes. Pack a l/2 tsp. or a  half -syringe
adjusted to 5 cc capacity level full with moist soil material. In f i l l ing,  pack firmly
$th B spatula but avoid expressing water. Transfer soil material cleanly to the
container which holds the pyrophosphate solution.
cover and let ‘stand overnight.

Mix thoroughly using a coffee stirrer;

Mix  again thoroughly. Insert the strip of chronatographic paper vertically ebour 1 cm
with tweezers. Let stand until the paper strip has wetted to the top (may stand longer
if cover closed). Remove the paper test strip with tweezers. and tear off and discard
the portion with soil adhering. Place the strip on a piece of blotting paper (i.e. 10 cm
square)  a”d press gently with weezers  to wake  firm contact. Remove with tweezers and
compare color  0” side next to blotting paper with Nunsell  color charts. If successive
samples are blotted systematically, a comparative record is obtained on the sheet of
blotting paper.
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Calgon Dispersion - (Approximate unrubbrd fiber values)
1. Pack a l/2 tsp. or a half-syringe adjusted to 5 cc capacity level full with moist soil;

transfer all of the soil material to a pint container using tap eater from a cold water
f a u c e t .

2. Add about 1.5 g (half-teaspoon level full) to commercial Cslgon. Bring to 400 ml volume
with cold tap water and stir wi.th an egg beater for one mi,nute  at about 90 revolutions
of the handle  per minute. Let stand o”er night._- _.._-_ _-- _-

3. After standing over night stir several times with a coffee stirrer. Transfer to a No.
100~xesh  sieve and wash with cold tap “ate7 from a faucet sdjusted to deliver about
400 011 of water Jon 5 seconds until the water passing through the sieve appears clean.
Move the sieve  to direct the stream of water onto the sample. Transfer the sample to
absorbent paper by inverting the sieve sharply on a hard surface. (Gently police the
sides of the sieve with wooden coffee stirrer or a finger. Do not police sieve’.)
Withdraw water until the sample n? longer glistens. Determine voluume  by packing in a
half syringe or in a l/8 teaspoon n!eas”re. Report to nearest 1 percent if use half
syringe. Each l/g teaspoon represents 25 percent of the original packed volume; report
to nearest 5 percent.

Rubbed Fiber Percentage
Piece sample from Calgon dispersion test in a No. 100~mesh  sieve. Rub sample between thumb
and fingers under a stream of water until water passing through sieve is clean. Clean fibers
will roll between the thun>b and fingers rather then slide or smear. Use half syringe to
measure volume as described in step 3 under “Calgon dispersion”.

DISCUSSIOX

A sheet for recording the various data is attached. Also attached is a diagrar. of a 1OYR hue
Nunsell  color page showing the limits exployed in the comprehensive soil taxonomy system. T h e s e
limi,ts, as taken from Soil Taxonomy, are es follows:

Pibrl~c  materials with fiber contents comprising less than 3/4 of the organic vol,ume  after
rubbing must yield a sodium pyrophospharc extract color on chromatographic paper that is
7/l, 71~2, 8/l. 812, o r  813.

Sapric soil materials must yield a sodium pyrophosphate extract color on chrdmatographic
paper that is below or to the right of a line drawn to exclude 5/l, 612. and 713 on 7.SYR or
1OYR hue.

Coprogenous  earth comprises soil material,s  that are nearly devoid  of fragments or pieces of
dead plant tissues that yeild a sodium pyrophosphate extracL on chromatographic paper that
is higher in value and lower in chroma than 1OYR 713.

In reference to the’pyrophosphate  color test, some investigators indicate that the srmple
if originally dry should be moistened several hours before initiation of the test. For
standard detencinations, the paper strip is inserted after the mixture has stood overnight;
but verification that the color expression exceeds certain limits may be made after 15 to
M minutes. The length of time the paper strip stands in the pyrophosphace solution after
wetting has been completed is not critical if the container is closed. The literature
suggests that the effectiveness of the pyrophosphate solution in solubilizing  organic matter
increases with rising temperature. Colors of extracts from diverse soil materials were
compared over a range in temperature. The difference In color between 60 and 9O’F. was too
small for consistent detection.’ If the nlaximum  temperature of the mixture during equilibration
is outside of this range, the temperature should be recorded to provide a guide for inter-
pretation of the colors.

The base for the fiber tests is the whole soil material, inclusive of the inorqnic  portion,
at a roughly defined n:oisture tension.
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T h e  pH in  0 .01  H 1x12 may  be  run on the  sample as p r e p a r e d  f o r  detexmination  o f  t h e  c o l o r  o f  t h e
p y r o p h o s p h s t e  fxtract. F o u r  nl of  0 .015 .H CaC12  added tc one -ha l f  t e a spoon  o f  packed .  mo i s t  oqanic

i e l d s  o f  f i n a l  concentration.cf a b o u t  0 . 0 1  M CaC12.

r,,, r e a d  c o l o r .

W h e n  using  the pH paper  the best p r o c e d u r e
s to p l a c e  o n e  s i d e  o f  t h e  p a p e r  a g a i n s t  t h e  ample j u s t  1onS  enouSh to mister, it throuel, a n d

Prepared by:

W a r r e n  C .  L y n n ,  R e s e a r c h  Soil Scientis t ,
S C S ,  Soil S u r v e y  L a b o r a t o r y ,
L inco ln ,  Neb ra ska

h’illiani E. ELcKinzie,  A s s i s t a n t  P r i n c i p a l  S o i l  Correlator
M i d w e s t  Region,  SCS

.Lincoln, N e b r a s k a

l ”

.
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GRITEHIA FOR CLRiSIFICATION  AND NOMENCLATURE OF MISCELLANEOUS LAND TYPES
AND

DEFINITION OF TOPSOIL USED M RESUKFACE CUTS AND FILLS

This co~ittee is new but its subject matter has been discussed by other c".mmittees for several
yeus. The 13:,5 C".mmittee  on "Fade soils" recomxcnded  that an inventory be made of n&-s of
miscellaneous land types correlated in recent years, and that definitions be developed for all
that are not defined in the Soil Survey Manual.

The Soil Sulvey &"ual says miscell~eous  land type names are to be used for areas "that have
little "P no natural soil, . . . or where  , . . it is not feasible to classify the soil.?
In context, this rwant that miscellaneous land typs n-s were to be used for areas for which
series names were inappropriate. Many land types, such as Alluvial Land, consist mostly of
soil. A few do not.

The inventory of miscellaneous land type names was coqiled by the office of the Director,
Soil Classification and Correlation. It shows that 8<) varieties or phases of Alluvial land,
? of Alluvium, and 9 of Riverwash have been correlated in recent years. It also shows that
ah"ut 725 names can be groped under about 93 major headin.gs  conparable  to Alluvial Land. One
page of the listing of narres far Alluvial Land is attached as a sample of the inventory.

?'ns Southern Regional Committee compiled a list of miscellaneous land types that had been used
in their region. It reconlrmnded  that miscellaneous land types not be used for areas of soil,
but rather that use be made of classification units using nomenclature in categories above the
series level.

The Northeast Regional Contittee compiled a list of land types and definitions that have been
used in recent correlations in the region. Fifteen phases of Alluvial Land were correlated in
119 soil surveys in recent years.

The Western Regional Committee dealt with Made, Disturbed, and Shaped s"i1s. It recommended a
trial of the following:

A PROPOSED KEY FOR CLASSIFICATION OF MAD? LAND AND
DISTURBED OR SHAPED SOILS

I. With less than 53 percent of earthy material in the control section, OII with a
cover of earthy material less than 20 inches thick. Mado land.- -

(Naming  nap units - If more than 200 acres, mapping unit should be
named "Made land" and described as a miscellaneous  land type. If less
than 231 acres use a special mapping symbol. In most survey areas made
land occurs in small bodies that can be shown best by special symbols.)

II. With more than 50 percent of earthy material in the control section, and with a
c"wr of earthy material more than 20 inches thick.

A. Without fragments of diagnostic horizons, "i- if diagnostic horieons are
present they have been interrupted in over 65% of area or are buried more than
20 inches deep.

1. With heterogeneous earthy material having a wide range in tixturcs,  r'
other characteristics or both. Cut and fill land "II Fill land.

(Naming map units - modifiers to indicate the nature of the
material may be added to the phrase "Cut and fill land" or
Fill land". )

Y
Strongly contrasting particle size classes in family groupings may be a guide for
"wide range in textures."
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c.

2. With homogeneous  earth nataria having a narrow range in textures,
and without di,agncstic  horizons - Entiscls. Classify at the lowest
category possible, preferably at the series level.

(Naming map units) -

(a)

b)

(cl

Map units should be named as phases of soil series. Disturbance
of such soils ccmxcnly  will not change the soils appreciably, and
they may be named the same as the original series.

If an existing series cannot be identified, ad the material is
extensive, a now series should be naned and described. tip units
should be named as phases of soil series.

If the material is not extensive, the soil may be nancd as a
variant of an existing series. Ekp units should be named as
phases of the soil variant.

With fragments of diagncstic horizons. Original diagnostic horizons have been
mixed by ripping, deep plowing, OP other operations, but not tc the extent that
fragilents  or parts of horizons can no longer be identified or are buried mcrc
than 20 inches. Classify in the suborder - Arents.

No great groups or subgroups have been defined in Arents, but family noman-
claturvz includiw  texture, mineralogy, reaction, and terqerature may be
added to the classification.

(Naming map units) -

1. If the soils are uniform enough that nest pedons have characteristics
within the range of a series, name and define as a soil series. Hap
units should be nalrnd as phases of soil series.

2. If the soils are not uniform and pedons have characteristics that are
tco wide to be appropriate for a series, name the mapping unit at some
level abcve the series category, using the suborder name, Arents, as part
of the na.w.

(8)

b)

If the original soil series, before alteration, can be determined
with a reasonable degree of certainty, the series name may be used
as part of the mapping unit nane, if this will serve a useful purpose.
Example: Argidic Arents,  Elijah soil materials.

If the original soil series cannot be identified, modifiers may be
used to indicate the kind of diagncstic horizons present and the
general texture class. Example: Argidic Arents, low.

With diagnostic horizons that have not been destroyed, oi- interrupted, ever less
than 3% of the area, or buried more than 23 inches. Classify in apprcpriate
orders at the lowest category possible, preferable as a phase of a soil series.

(Naming map units) -

Name as phases of soil seriss. Example: Elijah silt loam, leveled phase.

a



This Committee agrees that these propxals  should be tested,  but recoruncnds  that the scope
be broadened to include all of the miscellaneous land types that consist of soil, and that
miscellaneous land types be restricted to areas of "not-soil." This s,ugges+,ion would change
the Western  proposal II Al to introduce the nal~e of a phase of a taxon at the family or higher
level but at the lowest possible category. Obviously a series nanw could not be used for
II Al.

Under this proposal, areas of not-soil would be mapped and named as a miscellaneous type alone
or as a complex, or as an undifferentiated unit with soil or with other miscellar~ous  land
types, following the conventions used for naning of soils. Thus, a unit named as a miscel-
laneous land type such as Hock outcrop could have up to 25 percent of soil if the soil were
very shallow to rock, or up to 15 percent of soil if the soil were moderately deep oi- deep to
rock. If areas of soil constituted 3'2 percent of the area, the naxe would have to reflect the
presence and natu= of the soil as well as the rock.

Areas that are mostly soil and that for sore reason cannot be named far a phase of a series
would be nawd for a phase of a taxon or tara in the lowest category that provides an accurate
n?UE. This might be XL or&r or a family, or any intermediate category.

MC should keep and define  e the following misooll~eous land typi!s:

Badland  is steep or very steep nearly barren land, ordinarily not stormy, broken
by numerous intermittent drainage channels. Badland is most comw~n in semiarid
and arid regions, where streams have entrenched themselves in soft geologic materials.
Local relief generally falls between 25 and 500 feet. Runoff is very high, and
geological erosion active. Badland has practically no agricultural value, except for
s.mall areas of soil with same value for grazing that may be included in the mapping
unit.

Beaches are sandy, gravelly, "r cobbly shores washed and rewashed by waves. The
land nay be partly covered with water during high tides or storrw periods. Roaches
support little or no vestation and have no agricultural value, although they may be
sources of sand and gravel.

Blown-out land consists of areas from which all or most of the soil material has
been removed by Kind--a condition resulting from an extreme degree of soil blowing
or wind erosion. The areas are shallow depressions that have flat or irregular floors
fortwd  by some more resistant layers, by an accumulation of pebbles OII cobbles, or
by exposure of the water table. Soxe areas have a sx~ll proportion of hummocks or
small dames. The land is barren, 011 nearly so, and useless for crops. Small areas
of Blown-out land are often called "blowouts" and are shown with symbols.

Coquina land consists of cexnted shell fragments, mainly from the coquina clam but
with lesser awa,nts from the conch, oyster, and other shell-bearing mollusks and
COWLl. This land is not useful for crops but commonly supports a few trees. The
material  has been used for building and for roadbeds.

m are areas of smoothed or uneven accumulations, or piles, or waste rock incapable
of supporting plants because of particle size or- toxicity. A subclass is Mine dumps--
areas of waste rock from mines, quarries, and smelters. Conunonly,dumps  are so closely
associated with pits that complexes or undifferentiated units such as Pits and dumps
or Mine pits and dws are needed.

&ne land consists of ridges and troughs that are coolposed of sand-sized particles
that are virtually devoid of vegetation, and that shift with the wind. Sand dunes
that have been statiliaed  by vegetation should be named as a kind of soil rather
thanasdux land.

Lava flows are areas covered with lava. In humid regions the flows are of Holocene
age, but in arid regions they may be older. Nnst have sharp jagged surfaces, crevices
and angular blocks characteristic of lava. A little earthy material may have blown
into a few cracks and sheltered pockets, but the flows are virtually devoid of plants
except for lichens.



Oil-waste land includes areas where liquid oily wastes have accumulated. This
miscell,u~oous land type includes slush pits and adjacent uplands and bottons
nffectcd by the liquid wastes, principally salt water and oil. Tne land Is
vjrtuall,y  barren, although s3.a~ of it can be reclaimed.

Pit_ arx ape* excavations  fran which soil and underlying materials have been
removed and which are either rock lined 02' too toxic to support plants. Subclasses
w~ul,d include f*Ln~: pits and Quarries. Caw~anly, pits are closely associated with
dorqls,  and co~ploxes or undifferentiated units, such as Pits and Damps, may be needed.

Quarries (see Pits)

Salt flats consist of low lying areas in arid climates, primarily where lakes
existed during the Pleistocene. FAaporation  of the lake left a layer of salt at
the surface.

Scaria lnnd consists of areas of slaglike clinkers and bwned shale and fine-grained
sarrditoni: characteristic of burned-out coal beds.

Slickens are accumulations of fine-textured matcrinls separated in placer-ndne  and
ox-nlill operations. Slickens fran OII) sills consist largely of freshly gr,ound  rock
that generally has undcrgonc chemical treatlrnt  during the milling process. Such
materials "lay be dctrinental to plant growth but a-e usually confined in specially
cnnstructed  basins.

Urban land is land so altered  01‘ obscured by urban works, structures, and earth
moving that identificstion of soils is not feasible. Sail boundaries should be
extended into urbxri areas wherever it is possible to do so with reasonalile  accuracy.
In areas where houses have lawns and gardens, urban land is comrwnly used as a part
of a complex naw, such as Heltsville-Urban land cwplex.

The li/:,l Topsail National Cornittec  0:1 Criteria for Classification and Yami:nclature of Made
Soils and DrJfinition  of "Topsoil" Used to Resurface Cuts and Fills made the following
recorunendxtions for the definition for' trqsuil:

1. Adopt a dcfini~tion  which limits the mwaning of topsoil to soil material
used to topdress roodi,a,ks,  law,s, etc. Exclude synor~na~  meanings such
as surfacc soils (sic), Al, and Ap horizons.

2. TOPSO1I..  -- Hineral soil 07 sindlar  earthy material used as top-dressing for
hx,se lots, grounds  for large buildings, gardens, road cuts, or similar areas.
Tnc earthy natcrial has favorable chlracteristics  for production of desired
kinds of vegetation or can be made favorable by treatment and lacks substances
(in Cann:3unts)toxic  to plants.

~! , Encourage  uscm of topsoil to state specifications for the material which they
pl;ur to "Scl far topsnil. Exa@e:  texture, coarse fragr.aA content, organic
watter content, exchvlgeable  sxlium percentage, and reaction. Tne proposed
definition given above is in general tempt. Far this i-eason, specifications
ax needed t(l meet locally intended use.

!I. Encourage Regional Committees to dcvolop a cheek list that might be used in
dwel,aping  specifications for particular uses of topsoil.



This committee believes the proposed definition IS satisfactory and has no better substitute
to offer. Tne original proposal of the committee Vaa modified appreciably after the disoua3ion

In the conference.

Recomndations:

1. Miscellaneous land type nams should be used only for areas of not-soil.
If this is done, numbers of names may be vastly r+duced.

2. Areas of soil that have previously  been namd  as niacellaneous  land types
because series nams were not appropriate should be namd  as taxa  in the
lowest category that provides an appropriate name.

3. The cormittee should be discontinued.

Discussion:

During.the discussion of the report., suggestions were ma& for edification  of the
definition of badlands, and for the addition of dune land  to the original list.

It was suggested that a better name  than misoellsneous  land types was needed for
the revised Mutual. The committee suggests that the phrase "Areas  with little soil"  be
substituted.

%?dmrs - committee  8:

L. J. Bartelli,  SC2
Fort Worth, Texas

F. J. Carlisle, SC.5
~attsville, Maryland

R. c. carter, SC.5
Jackson, Mississippi

Richard Suff,  SCS
Berkeley, California

R. L. Mushall,  SC.5
Syracuse, N. Y.

J. E. McClelland, SC.5
Lincoln, Nebraska

J. D. Rourke,  SCS
@per Darby, Pennsylvania

J. N. Williams, SCS
Portland, Oregon

Quy D. Smith, Chaimm"
scs
Washington, D. C.
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&LWIALLAND
Alluvial lands
Alkali alluvial land
Alluvial land, bouldery

Bouldery  alluvial land
Broken alluvial land
Alluvial land, channeled
Alluvial land, clayey

Clayey alluvial land
Wet clayey alluvial land
C!xerty  alluvial land
Alluvial land, ccarse
Alluvial land, cobbly
Ccbbly slluvial  land

Ccbbly alluvial land, frequently flooded
Alluvial land, frequently flooded

Alluvial land, frequent overflow
Alluvial land, gently sloping
Alluvial land, gravelly
Gravelly alluvial land

Alluvial land, low
Low alluvial land

Loamy alluvial land, dark surface
Low alluvial land, depressd
Loaw alluvial land, gravelly substratum
Loamy alluvial land, moderately wet
Low alluvial land, moderately saline-alkali
Alluvial land, loaw,  nearly level
Low alluvial land, poorly drained
Low alluvial land, strongly saline
Low alluvial land, wet
Wet loanpi  alluvial land
Low wet alluvial land

Local alluvial land
Local Cherty alluvial land
Local alluvial land, level
Mixed local alluvial land
Mixed wet local alluvial land
Local alluvial land, moderately wet
Local alluvial land, nearly level
Local alluvial land, phosphatic
Local alluvial land, wet

Local wet alluvial land
Alluvial land, marl  substratum
Alluvial land, odium
Alluvial land, moderately well drained
Alluvial land, moderately wet
Alluvial land, mixed

Mixed alluvial land

Listed by:
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-i SSM-Soil Survey Manual; Dir-Directors  file; NE-Northeast, S-South, Ka'-Midwest,
and W-West RTSC lists respectively.

ATTACHNENT



RE:mKr OF m:  comlTTE:F:  ON SOIL  MOWNRF AND  TEMERATIIKF.
IN RELATION TO SOIL CLASSIFICATiON AND Ih"TERPRETATION

The Soil Survey Manwrl is under revision. This committee has devoted its efforts to the
formulation of ideaa that may be helpful in preparing the dlscusalon8 of ~011 temperature
end soil weter i-or the rcvisea Manual.

1. Regional Committee Activities

The four regional committee reports are reviewed with emphasis on aspects that may be
important in revision of the Manual.

1.1 Northeast

The committee, "Soil Moisture," met under the chairmanship of Dr. D. E. Hill. The
report contains a discussion of estimation of the soil moisture regime from weather
data. These ideas are pertinent to the guidelines that nay be established in the
revised Manual for the description of the water regime of soils and computations
of the moisture regime from weather data. An abridgment of this discussion follows.

"Several members of the Northeast Committee were concerned with the basic
objective of using weather data to predict the soil ,wistwe regime. The use of
weather data would be inferior to actual measurement of soil moisture because of
the many interrelated factors affecting (1) the capability of the soil to store
water, (2) the capacity of mother nature  to supply water, and (3) the capability
of plants to utilize it.... Despite our cautious natures we felt that the
Regional and National Committees should develop a classification of moisture
regimes that could be used to quantify moisture in the unsaturated zone occupied
by plant roots. A minimum goal would be to develop B Bystem that could be used
in making statements in Official Series Descriptions based on the capacity of
the profile to a specified depth to store moisture between specified tensions.

*'Our first attempt "86 to quantify the moisture regime during the growing season
in the Northeast, B period from May 15 to September 15. We narrowed the seg-
ments to moisture  contents at which (1) the plants were not under stress and
(2) the plants were under stress. We were reluctant to place a value at the
point Of stress "0 no stress in the soil because stress is often placed on the
plant by atmospheric conditions (e.g., hot dry winds on a sunny day ~6 cool
moist winds on a cloudy day). But, for the sake of argument, we tentatively
accepted a tension of 10 atmospheres.... The classification must include not
only a description of the length of moisture stress periods but also when
these periods occw during  the growth cycle....

"With knovlddge  of moisture release and available moisture holding capacity in
any soil to B given depth, one could estimate the moisture content of the soil
at the atress point. A daily bookkeeping method can be developed using rain-
fell as B credit (adjusting for runoff and flowthrough in heavy rains) and
Using one-half pen evaporation as e debit (except in July and August "he,, the
full pan evaporation would be used). In the absence of pan evaporation
recwdds, evapotre."spiration esti"X,tes  ce" be 0.1 inches per day during May,
June, and September, and 0.2 inches per day during July and August. From
summaries Of long-term weather records, one could predict the probability of
drought classes in any segment of crop growth and could then make useful inter-
pretations about ariy selected crop."

The regional committees were asked to make recommendations on the orgenlzation and topics
to include in a publication on the 8011 moisture regime  that would be similar to SCS-TP-144,
"Soil Temperature Regimes--Their Classification and Predictability." The outline to follow
was ~prepared. Both this outline and the one proposed by the Rx&her,,  committee stress the
factors that determine the "nieture  regime.



I.

II.

III.

Iv.

1.2

1.3

Introduction--definition anl objectives of a report on the predictability
of soil moisture regimes.

Internal factors--soil moisture regime as affected by:

A. Soil texture (including coarse fragments).

1. Particle-size distribution and moisture holding capacity.
2. Lithologic  discontinuity in texture.

R. Soil structure (including fragipans).

C. Water tables (true and perched).

D. SOi1 organic matter.

External factors--soil moisture regime as affected by:

A. Position on landscape.

R. Slope, runoff, and run-on.

C. Climate.

1. Precipitation (quantity and seasonal distribution).
2. Temperature.
3. Eveporation @,ential  (relative humidity, wind speed, and

net radiation).

D. Geography.

1. Elevation and aspect.
2. Distance from ocean6 and large inland bodies of water.

Plant factors--soil rmisture regime as affected by:

B. Pasture and range.

C. Trees (throqh fall and stem flow).

D. Rooting depth.

Northcentral

l%e committee, "Soil Moisture and Climate in Relation to Soil Classification," met
under the chairmanship of Dr. T. E. Fenton.

Dr. Scrivner discussed the concept of "minimum field content" of water. This is
the lowest water content (highest tension) of a given depth o"er the course of the
year. Sail temperature data were discussed for the region. The difference
between soil temperature and air temperatu'e ranges from 0 to 6" F. The problems
of inferring the water table regime from soil morphology were reviewe~i.  As a"
outgrowth of & discussion of the need for B publication on soil moisture to
~~~ellel SCS-TP-144, "Soil Temperature Regimes--Their Characteristics and Pre-
dictability," the suggestion was made to have a symposium at the 1971 ASA meetings
on the field soil moisture regime. Arrangements are in progress for such 8
symposium.

Southern

The committee, "Soil Moisture and Temperature," met under the chairmanship of
Dr. R. R. Daniels. The committee prepared a" outline for a publication on soil
moisture to ,,arallel SCS-TP-144, which is reproduced below.



(1)

(2)

(3)

(4)

(5)

Relations between soil morphology, especially color, and Vater;table  levels.

La. Effect of dissolved oxygen and Rh/pH relations.
lb. Effect of micro topography--short periods of saturation by runoff

may affect morphology mare than average Water level.
1c. Effect of deep summer or fall water tsble on development Of

Aquults and Aqualfs.
Id. Effect of shallow winter water table on development of Udulta, Udalfs.

Relations between landscapes and water tablea.

2.1 Effect of stratigraphy--permeable vs impermeable underlying farmations.
2.2 Effect of landscape dissection on water table depth and duration.
2.3 Relations between water-table depth awl soil properties.

2.31 l?iysical--clay  content of B, A2 horizon thickness,
H horizon morphology.

2.32 Chemicsl and mineralogical properties--Al saturation, clay
n,inera1 kinds an* amounts.

Soil moisture regimes above the water table.

3.1 Yearly changes in moisture content by depth.
3.11 Forested "dults, Aquults, Aquods, Aqualfs, and Udalfs, and

their cultivated counterparta.

Soil moisture regimes fro,,, West-Texas or Ckle.homa to the Atlantic
Ocean and its relation  to climatic factors.

Methods.

5.1 Wells, equimnt and measuring frequency used in water table studies.
5.2 Equipment, its limitations and validity of measurement for studying

soil moisture regimes above the water table.

1.4 western

The committee, "Climate in Relation to Soil Classification Brld Interpretation," met
under the chairmanship of Dr. R. J. Arkley. The committee discussea the encoding
of soil temperature information collected periodically at a site. An instruction
sheet for coding the information describing the site e.nd listing the temperature
data has been prepared. The 1969 National Climate Committee proposed a form for
collection of sail temperature information. These efforts pose the question for
revision of the Manual BS to whether instructions should be given for the stan-
dardized collection Of soil temperature data. The formet  for the pedon Gets
record does proviie much of the information required by the Western form for
encoding temperature data. But there are differences. For example, the Western
temperature code calls for more information on vegetation, The pedon data record
codes for cyclic soil properties have not been compl&ed.

2. National Committee Activities

2.1 Soil temperature

Members of the national committee were asked to assess SCS-TR144, "Soil Temperature
Regimes--Their Characteristics and Predictability," as the sowce document for dis-
cussion of soil temperature in the revised Manual. Mr. Clayton and Dr. Baler
considered the publication from the viewpoint of Canadian experience. They have
the following  commenta.

"For the purpose of the Manual, TP-144 is reasonably well prepared and is adequate
for consideration of the most iwortant parameters that affect boil temperature
regimes.

"We feeL, hDwever, that the e%amples given exe not perhaps fully Bdequate to
characterize the temperature ?egimes in the colder Continehtal  boreal, cryoboreal
and pwgeuc c1imstes. In this regaid, we feel that the approach we ha"e been using
to evaluate duration and degree of temperature regime above selected thresholds as
expressed in days end degree merits consideration."



The Canadian approach to the description of soil climate is reported elsewhere in
these proceedings  BrKi Will not be repeated. It involves definition of four periods
in the year based on the soil temperature at 50 cm. Each peri is characterized
in respect to its length, accumulated degree days above or below the temperature
on which the period is defined, and the mean soil temperature.

Support for the use of the degree-day concept ccrne~ from Dr. R. H. Rust, who is not
B convnittee member but wxs contacted by the Chairmsn because of his interest in soil
temperature. He writes:

"We wonder if some kind of accumulated soil heat units might not be useful. There
o"&t to be acceptable correlations between accumulated heat (say, above 40" F) and
nitrogen production from soils organic matter. Measured on an air temperature basis,
this type of parameter is in common use in the vegetable and field canning industry."

To follow are sows suggestions, observations, and questions pertaining to the
discussion of soil temperature in the revised Manual:

1.

2.

3.

4.

5.

6.

7.

SCS-TP-144 (reduced perhaps one-fourth) would, if included in the Manual,
provide a very adequiite  discussion, both as regards the factors that determine
soil tenperature  and measurement procedures. In passing, the paper by
Franzmeier et al (SSSAP  33:755)  might be substituted for the study by Cwtlon- -
to illustrate the influence of aspect in mid-latitudes. The prior question,
hcwe"er, is whether the Man"&L should contain a discussion Of the factors
controlling the soil temperature regime, or be limited to measurement &nd
the definition of some concepts.

The concept of degree day should be explained snd examples of its use given.

Should a brief summary of the soil temperature criteria in the taxonomic
system be added?

The ESSA program for collecting and publishing soil temperatures might be
explained.

The relationship of temperat"re and nitrification  has-been extensively studied
and is very important for col,d soils. It may merit B few sentences.

Guidelines for the presentation of soil temperature in terms of probability
statements of the maximuni  and minimum temperatures for specific depths probably
should be discussed. Dr. Rust writes:

"Probability statements for soil temperature could reasonably be derived as we
are attempting to use them in soil moisture criteria. lllese probabilities
could be stated in terms of '7 out of 10 years the range of soil temperature
at a depth of 15 (or 35, OP 100) cm will be....' As our plant physiologists
establish the survival temperature limit?.  (hot or cold) for new species in a
particular environment we would be in 8 position to 'match' their parameters,
i.e., predict adaptation.

"Probabilities of maximum or rnl~nimum  temperatures at stated depths (and average
moisture conditions snd certain cover conditions) could be derived and ought
to be useful as family criteria, if not higher."

The discussions of measurement of soil temperature in SCS-TP-144 profitably
could be supplemented with a description of B specific installation and
p~ocedwe of stud." that might be done in the course of B several-year soil
survey. Dr. Rust has had experience with this. He writes:

"We belieYe that in the course of a three-year progressive soil survey in a"
average county, a series of sail temperature measurements could be made that
could describe, with some statistical reliability, the temperature regime at
about three depths (1) see* zone--15 cm (2) mid-rooting zone of annue.1 CereeLs,
about 35 cm (3) rooting zone of deeper legumes, about 100 cm. An installation
of three thermistor type probes would cost about $103. Several may be needed.
(We have had some installed for four years.)"



A few  WOl.dS  about  thermonleters  to use, their calibration, and checking may be
useful.

_

8.

9.

10.

2.2 so11 Water

The question was raised in section 1.4 about * st*"d*rd  format for recording
site and temperature information. Guidelines should be provided B"d integrated
with the format called for by the national pedo" data record.

The C*"adiar#s have developed a soil climate classification. Should the
principles be discussed in the revisea Manual?

The Chairman has prepared a tentative and incomplete discussion of soil water
(appended). There *i-e three principal sections: water state *"d capacity, water
movement, and water regimes. The emphasis is on definition, means of measurement
OP estimation, *nd guidelines for recording and expressing information. Factors
external to the soil that control the moisture regime *,'e not discussed. Factors
i"terna1  to the soil *re discussed not *s * group, but rather to assist in quanti-
tative eetimation. The approach differs markedly from the recommendations of the
regional committees for * publication on the soil moisture regime to parallel
SCS-TP-144,  the publication on soil temperature. A section on water chemistry and
characterization for irrigation my be advisable (eee section A4).

The appendix would, if followed, require eignificant  changes from the present
Manual and from current field practice. Three matters **em particularly significant.

1. Terms for the water status would be provided, such 8s "dry," "moist,""wet."
These would be used both to indicate the water status of the horizon "he"
described and o"er * period of time. Included *re also terms to describe
the soil in a" edaphic  sense, such as "accessible usable water."

2. The emphasis in water movement would be on saturated hydraulic conductivity,
but classes of unsaturated hydraulic conductivity would be provided. I" present
practice, the horizon of minimum hydraulic conductivity (if not at the surface)
determines the placement of the soil. This emphasizes the vertical saturated
hydraulic conductivity to the exclusion of the horizontal. The option of
placement based 0" the minimw! horizon would be permitted, but also more
complete placements would be encoursged. Hopefully, the letter would have some
relevance to lateral water movement and to infiltration. There we few d*t*
on unsetwated hydraulic conductivity. We have sc*"t basis on which to define
classes. Kelp is needed from specialists in the subject. Saturated hydraulic
conductivity is lnrgely  controlled by the continuity of voids larger than about
0.1 mm. ""saturated hydraulic conductivity, if for a low tension, such *s the
30 nlillibars suggested in the appendix, decreases *s the volume proportion of
voids larger than about 0.1 mm increases. The description Of "!acros~opic  voids
in the revised Ma""*1 should be coordinated with the approsch take" to hydreulic
conductivity.

3. The discussion of internal soil drainage *"d the drainage clssses of the current
Manual would be dropped. Drainage would have * restricted meaning *kin to its
use in soil physics and drainage engineering. Terms would be provided to facil-
itate transmission to the layman of the soil water concepts in the comprehensive
taxonomy system. Standard guidelines for describi"g the water regime of * sail
or soil phase would be given. Thelevel  of detail permitted would be greater
than that implicit in the tavonomic  placement. Classes of soil water regime,
other than those implicit in the taxonomic  placement, may be formulated from
the descriptions of the aoil water regime. These classes vou&d be determined
by the particular soils and the objectives of the publication. Nation*1 classes
would not be formulated.

3. Recommendations

(1) The committee should be continued.

(2) SCS-TP-144 ia adequate for the basis of discussion in the revised Malanual with the
addition of information 0" the degree-day or other heat-unit concepts.



(3) The revised Manual should include a set of terms for the description of the water
status of soils. These terms should be em@oyed to give the water status of each
horizon as part of mr@mlogical  descriptions snd for the description of the water
status of soils OYer time.

,(4) The concept of drainage should be narroxed to the processes of discharge of water
or the means for effecting the removal of water. The drainage cLasse8  of the
previous Manual should be dropped. New classes of the water regime beyond those
implicit in the taxonomic  placement should not be introduced.

(5) Classes of saturated hydraulic conductivity in the revised Manual should permit
placements that are indicative of the horizontal as well as vertical water movement.
Advice should be obtained from soil physicists in the Agricultural Research Service
or at Universities on the establishment of classes of unsaturated hydratxlic
conductivity.

Committee Members:

*R. J. Arkley F. Newhall
*J. S. Clayton H. T. Otsuki
H. B. mnie1s *A. R. Southard
J. F. Douglass *&I. stout
J. ". mew R. Illrich

*x. H. Orossma", ctmirmsn *r. M. Williams
T. B. Hutchings R. D. Yeck

+~Fresent at Ccmference

Discussion

The presentation consisted largely of discussion of the appendix. For lack of time,
there was little direct discussion from the floor of the formal committee recommenda-
tions. The committee chairmm wishes to record his apologies for this. The discussion
from the floor concerning the appendix is at the end of the appendix.



Appendix to Committee 9 Report

The fallowing is .9 provisional and incomplete discussion of aspects of soil water. It has
been written to explore the subject preliminary to revision of the Soil Survey Manual. The
external factors that control the amount  of water the soil receives end the removal of this
water have not been considered.

Al Water State and Capacity
All Definition
A12 Measurement or Estimation

Al21 Specific Terms
Al211 Accessible (Available. Usable) Soil Water
AU?12 Dry
A121~3 Field Capacity
A1214 Usable Water
A1215  Water Tables

Al22 Field Clues for Water Status
A123 Arithmetic Operations
Al24 Water Content Determinations

A2 Water Moverrent
A21 Hvdraulic  Conductivitv

A511 Definition "
A212 Meesurement  or Estimation

A2121 Methods
A2122 -ediction

A22 Other Terminology
A221 Infiltration
A222 Wrcolation  Rate

A3 Water Regime
A31

A32

Definition
Ajll Soil Drainage Concept
A312 Taxonomic Placement

A3121 Technical Explanation
A3122 Nontechnical Terminology

A313 Xydrologic  Soil Groups
A314 Standard Description
Measurement or Estimation
A321  Field Studies

A3211 Aquic soils
~3*12 ~on-aq~ic soils

~322 Calculation from Weather Data

A4(?)  Water Chemistry and Characterization for Irrigation

Al Water State and Capacity

All Definition

To follow is terminology for the description of the water status or water capacity of a
horizon ~1: zone end for indicating the moisture regime over  B period of time. Unless
otherwise indicated the status should be applicable to half or more of the thickness of
the horizon. The water status terms we in part hierarchical. Status terms  that we
defined ,,x,re narrowly may be employed if the information is available. The actual water
content should be given if known. If the horizon periodically would be high-moist, B"
effort should be made to reference the consistence &nd structure applicable to the
series concept to this water state. Since the terms are not entirely mutually exclusive,
more than one may be employed, 8s for example, "moist, water-filled." Organic soil
materials have not been considered.

The utility of the subdivisions of dry and moist depend in part on the particle-size
distribution. Silty iw&terisls  commonly  have e. wider range in water content between
0.1 end 15-bar  than loamy materials; hence. subdivisions of moist would have more
utility for silty materials. The range
on the combined clay and organic matter

of'wate; content for dry soil materi&  depends
contents. Subdivisions of dry would not be

* /.&z&z



useful for  COtLrSe  1oaqv or sandy  materials unless organic  carbOn  exceeds  me  order  of
5 pcrcerlt. For  the most  part, subdivisions of dry would  be reserved  for  clayey soil
materials.

Accessible (Available,
Usable) water

Ground  water

Maximum water  content

mistLox-moistJ’
High-moist!/
Taxo-moist

Taro-saturated

Usable h'ater

Water-filled

The additive available or usable water for horizons above 1 m.
within which roots of plants adapted to & non-peraqtic water
regime may ramify with a repeat distance of < 10 cm.

The difference between field capacity and 15-b&r retention.

< 15 bar!?/
Literally air dFy or the equivalent  field condition.
> air dry, 7 15 bar/2
> 15 bar/2, -? 15 bar
? 15 bar

"The lowest moisture content ta which the soil may be brought
by drainage alone in any reasonable time (i.e., in a matter
Of days)." (Childs, 1957)

A true water table is present at or above the upper boundary
of the horizon; OF, the horizon DCCU-s within 01‘ is coextensive
with B perched water table.

The moisture content after prolonged  wetting of the soil.

> 15 bar, 7 0.1 bar
> 1~5 bRI., z (15 bar + 0.1 bar)/2
> (15 bar + 0.1 bar)/2, 7 0.1 bar
> 1~5 bar

0ralJmi  water present; or, free water present in some part and
no part drier than wet; or', tension < 10 millibars desorption
if sandy, 20 if loamy, and 50 if clayey; or, if finer than
sandy, the water content exceeds that retainer3  against 10 rnilli-
b8.r desorption by fabric coated with B flexible plastic; or,
the upper boundary is within 20 cm of groundwater and the soil
is wet.

Beneath the tap of the capillary fringe associated with an
apparent vater tsble.

The difference between two limits, the upper commonly taker) as
field capacity, and the lower equal to 01‘ above 15-b&r reten-
tion. Roth limits are dependent on the particular soil-plant-
weather situation. The upper limit would be lower than a water
content which would rapidly lead to oxygen deficiency for most
crops if continued for several days under conditions of rapid
growth (see water-filled). The lower limit would be that
required to maintain the desired rate of plant growth, if other
conditions were not limiting.

< 1% air-filled porosity.

fi/ Here and elsewhere,  the water  retained at the tension.

_b/ It would be preferable to have the separation between high-moist and low-moist
based on tension, perhaps 0.5 bar if sandy, 1 bar if loamy, and 3 bar if clayey.



water  table

a
"The water table is defined to be that level in the soil at
which the hydrostatic pressure of soil water is zero. If a
well is dug, the water table is the level at which water stands
in it, for at that level the hydrostatic pressure in the well
water is clearly zero, and at the same time in equilibrium with
the pressure in the adjoining soil at that level." (Childs,
1969).

To follow ai-e definitions for the several kinds of water tables
(R. D. Miller, persona1  commu"ication).  I" these definitioos,
a cased borehole  would be equivalent to a piezometer and a"
uncased  borehole  to a" observation well, as these terms a-e used
in drainage engineering (nonnan, 1957).

Apparent  water table The level at which water stands (adequate time allowed for
adjustments) in an uncased borehole  is the apparent water table.
It may or may not coincide with the water table 86 defined else-
where, ad may vary according to the depth of tbe borehole.

True water table When a cased borehole  is drilled from the surface downward, the
level of the bottom of the hole when seepage of water into the
hole is just observed (adequate time allowed for adjustments)
is the level of the water table, providing the water does not
rise ta B significant height above the bottom of the hole.

Perched water table If a water table is found by drilling a cased borehole  from
the surface downward, e."d if it is observed that further
deepening of the cased borehole  causes the equilibrium level
of water in the hole to subside or to disappear, the" the water
table observed wa8 8 perched water table. Its level is desig-
nated 8s the level at which the water table was first encow,-
tered. A perched water table is likely to be encountered where
a pervious stratum lies above a less pervious stratwn.

H. B. Daniels suggests an alternative definition: A vater table
is found in 8. horizon by drilling a cased borehole  from the
surface downward. If this water-bearing horizon is cased and
the underlying horizon or horizons have no water table, the"
the water table observed was B perched water table.

Artesian water table If, after water first appears in a cased borehole,  it subae-
quently rises to e." equilibrium level significantly above the
bottom of the hole, the final level of water in the cased
borehole is the level of the artesian water table,

Virtual water table If conditions, as observed by tensiometric measurements, are
as if a static water table existed at B level that can be
computed from tensiometer readings, that level is designated
as the virtual water table if 8 cased borehale  fails to reveal
B water table when drive" to the indicated depth. A virtual
water table is likely to occw at or just below the bottom of
a fine stratum that overlies B coarse stratum of "here well
decomposed muck overlies peat, This has bee" termed a hanging
water table.

wet > 0.1 bar

High-wet > Liquid Limit



Al2 Measurement  or Estimation

A121 Specific terms

A1211

Al212

A1213

Accessible (Available, Usable) Soil Water

The lower boundary should not extend beneath such root-limiting contacts as
lithic or paralithic material, fragipan, petrocslcic horizon, duripsn,
strongly contrasting change in particle-size distribution to fragmental,
B zone having both a mist bulk density of 1.8 and a repeat  distance for
planar voids > 0.1 mm. across "he" moist of > 10 cm., or the maximum depth
of a perched or a true water table that is present when the sail tempera-
ture exceedS  5" C. If less than 10 percent air-filled porosity at I5 bar
water retention were a criterion for 8 root-limiting zone, the limiting
bulk density may be calculated for various clay percentages, assuming 8
15 bar to clay ratio of 0.4:

& Db

10 2.1
18 2.0
35 1.7

Dry

The 15-bar water retention may be estimated as 0.4 times the clay per-
centage. Maxi!num air-dry moisture may be taken as the clay percentage
divided by 10. The relationships may break down if the organic carbon to
clay ratio exceeds 0.1, if the clay percentage is below 10, if carbonate
clay forms a" appreciable part of the total clay, if the clay does not
disaggregate completely in the standard particle-size analysis and for soil
materials that are dominated by amorphous material, in the sense that the
term is used in the comprehensive soil tsxonomy system. Air-dry may be
estimated as equal or less than one-fouth of the 15-bar retention.

Field Capacity

The measurement of field capacity is discussed by Feters (1965). Water is
added in excess of that required to "et the sample ~?-ea to the desired
depth. The sample area is allowed to drain for about 2 days while covered
to prevent eva_p.xation. For udic and aquic soils, the water tension
eomrnonly decreases with depth, and may reach low values within the depth
of interest. For soils drier the" udic, the initial tension more commonl~y
would be high. A higher tension "ear the bottom of the wetted zone acts
to decrease the water content at field capacity. Field capacity tends to
have two differing meanings dependent on the moisture regime of the soils.
Where udic and aquic soils predominate, field capacity commonly is the
water content "he" flow ceases from drainage tile. The emphasis is on
drainage. Where soils drier than UdiC are prevalent, field capacity
pertains to the water content after wetting by unsatureted flaw to low
tension. The latter, ordinarily, would yield somewhat lower water contents.
(See section on infiltration  A22L)

Laboratory estimates of field capacity are common. These are usually based
0" the water content against 0.1 or 1/Fbar (matrix patenti&) measuved on
the field-occurring fabric. A lower tension (0.06 bar) has bee" employed
for sandy 6011 materials. If there are strongly contrasting particle-size
changes, where the lower material is sandy, sandy-skeletal or fragmental,
the laboratory estirrste  of field capacity for horizons with upper bound-
aries 1 m. or less above the contact should be increased. The increase
would depend on the tension at which the laboratory measu-ement was made
and the texture of the soil material. The assumed field capacity, of
courxe, should not exceed the total porosity. A suggested guide follows
for the relative percentage by which the laboratory retention should be
increased:

Sandy Loamy Clayey
l/lo-bar 20
1~,3-bar 30 *II



A1214 "sable Water

An sir-filled porosity above 10 percent seems "ecessfwy for a sufficiently
rapid rate of diffusion of air (Weaseling and van Wijk, 1957). This
suggests that the upper  limit  should  not exceed the volumetric  water  pro-
portion calculated Prom the relationship (0.9 - Db), "here Db is the bulk
density of the moist whole-soil fabric, and Dp &he particle density.

Commonly the upper limit would be the water retained by field-occurring
fabric against 0.1 or l/3-bar matrix potential as measured in the Iabcwa-
tory. The minimum lower limit commonly would be 15-bar  far cultivated
CIJOPS. For non-cultivated plants adapted to arid conditions, the tension
for the lower limit may be higher. The water retention against  100 bar is
commonly about three-fourths of that against 15 bar. Therefore, except for
clayey soil materials and unless a very much higher tension than 15-bar is
assumed, the ,,se of the 15-bar retention does not lead to a large over-
estimation for the minimum lower limit.

There is also the question of the maximum lover limit. Soluble salts pose
a problem. The 15-bar water retention or other limits defined by 8
laboratory measurement pertain to the matrix potential. Osmotic effects
due to salt are not considered. The matrix potenti for the lower limit
should be reduced to compensate for the salt concentration. No guidelines,
however, fire suggested. Plants differ in their tolerance of 8a1t8 and the
sa,,e plant may range in tolerance dependent on the prior environment.
Osmotic pressure may be calculated from the electrical conductivity of the
water extracted from saturated  soil material (USDA, 1954). The matrix
potential for the lower limit may be taken as the difference between
15 bars and the calculated osmotic pressure  for the Salt Concentration in
the saturation extract. But in practice, such B calculation would provide
only a very general guide.

A1215 Water Tables

The definitions of the several kinds of water tables are written in terms
of operations that would be performed sequentially. The usual practice,
however, is to install boreholes and then to make periodic observations.
This leads to differences in the experimental procedure from those in the
definitions. To determine whether a perched water table is present, two
01‘ more boreholes would be installed to different depths. One borehole
would terminate above and others in or below the less pervious zone.
Boreholes that pass into the less pervious zone would be cased, at least
within and below the less pervious zone.

Uncased boreholes usually are lined to prevent caving. By definition,
however, the lining would either be perforated or the zone immediately
surrounding the outside of the lining would be sufficiently pervious that
water may move downward and enter the borehole from the bottom.

Experience indicates that the pattern of water table depth 0"er the year
is quite repetitious from year to year. The number of years of measurement
would depe"d on the consistency of the precipitation pattern, and whether
the precipitation during the measurement period has been within the normal
range. It also depends o" whether observations o" a perched water table
we of interest. Some perched water tables may be related to a given
storm event, rather than reflecting the precipitation-evaporation balance
of the several previous months. The occwre"ce of such perched water
tables would tend to be more variable from year to year. Experience in
areas of usually moist soils, where there is a pronounced winter excess
of precipitation over evapotranspiration,  indicate that two or three years'
data suffice to give the overall year& pattern. A single year is useful,
particularly if the intent is to compsre different Sails in a local
association, rather than to characterize series concepts.



Frequency of observation depends on the purpose of the study. The maximum
period betvee"  measurements should be one month, and measurements should be
every 2 weeks during periods of rapid adjustments in water table levels,
Weekly observations may be required to detect the presence of perched water
tables.

R-ecipitation IleCordS *or the site Sire preferable. Data may be applied,
however, from nearby stations. The distance over which precipitation data
may be extended depends on the particular local conditions. It also depends
on the intent of the study. If perched water tables 81-e of interest that
may result froo severe local storms, then on-site precipitation obseNatio"s
are "early essential. If the interest is in the yearly patter" of the
water table (perched water table excluded) then precipitation records from
20 miles OP eveli farther may be satisfactory. I" some instances the water
table is "ot controlled by precipitation, but rather by a throwh-flowing
Stream, Ci- by irrigation. Information, the", on the height of the stream
and on irrigation practice would be required rather then precipitation data.
Regardless of the SOUPce of the water, the same principle  applies to the
interpretation and extension of the water table data. The information on
the source of the water for the years of measurement must be compared
against lorig-term records in order to have 8 basis for judggment whether the
water table data pertain to average conditions or to extreme conditions.

The vegetation and land use lrvly affect the water table, through control
o"er runoff and evapotranspirstion. Vegetation and land use at the site
should be similar to that for B significant portiorl  of the soil or the soil
phase.

Installation of boreholes ray be accomplished in a "umber of ways. A
procedure that has bee" successfully followed to study water tables in soils
of the southeasterri  United States may be obtained from the committee
chairman (H. R. Daniels,  personal communication).

P. J. Zwernan (personal communication) points out the importance of diurnal
fluctuation of water table height due to temperature changes. He writes:
"I" a fairly dense soil of relatively low water holdi"g  volumes, the diurnal
fluctuations that could be caused by temperature changes at the surface or
by diurnal removal of water by vegetation, for example, the forest or a
brush cover would be very substantial. . . . these fluctuations in the field
in the winter time under 8 system of continuous recording ranged in the
order of abrJ"t one foot."

A122 Field Glues for Water Stattis

I" this section a few suggestions are give" to assist in the placement of the
moisture status in the correct class based on simple field observations or tests
not involving actual measurenlents.

Ball test. Attempt to form a ball of soil in the hand by pressure. All textures
finer tha" sandy wil,l ball if high-moist or wetter. It becomes easier to ball
for s. give" water content as the silt increases relative to the sand and as the
clay increases. Clayey soil materials may ball when low-moist. Guides have bee"
puhlished by several state experiment  stations to aid irrigators in assessing
the moisture status from field-determined properties (Merriam, 1960). The ball
test commonly is employed.

Water Films. At low tensions, films of water may be found on macroscopic strut-
teal swfe.ces  that lend a shiny appearance to the surface. The soil material is
shove 0.1 bar if these films are present. Their presence suggests a tension of
less than 20 millibars desarption.

Color. Work on this is in progress at the Lincoln Soil Survey Laboratory  to
determine whether soil material at 0.1 bar is darkened by further wetting, and
whether the color at 15-bar retention is closer to wet or the air dry color.
The relationship at the 1Fbe.r water retention appears dependent on the clay per-
centage. If clayey, the color value at 15 bar 16 closer to the value when wet than
to the value when dry. We are checking COBPS~ loamy and send." samples to see if
the color is closer to the dry condition.



Consistence. Enough data are at hand  from ScvePal  laboratories to make feasible
a rather complete investi@.tion of the relationship between plastic limit and
water status c1Rsses. The following is a very cursory examination of the question.
Several~  published relationships between the lower plastic limit a"d clay are of
the form y = a + bx, where a is 10 to PO and b is 0.1 to 0.4. The regression of
15-bar retention an Clay would have a smeller a value and b "0Uld be about 0.4.

If after thorough diswregatio"  a durable ribbon 3 mn. diameter may be forwad
that does not crumble, the soil material is at or above the plastic limit. The
plastic limit appreciably exceeds the 15-bar retention at low and moderate clay
contents. At high clay content, the two values approach, but the 15-bar  vater
remains below the plastic limit. The plastic limit is higher for stlty than far
loamy soil materials. Inferences about the water status of B sample that is at
or above the plastic limit depend 0" the clay content, as follows:

very Fine - Low-moist or wetter
Fine - High-moist 011 wetter
Clayey - Moist or wetter
Fine T.oaw, Fine Silty - High-moist or wetter
Coarse ,aamy, Coarse Silty - wet

Al23 Arithmetic Operations

Water may he expressed on B weight percentage or a volume proportion basis. The
advantqe of weight percentage expression is that it may be related mire readily
to other data, such 88 clay percent%@,  because the confounding factor of bul~k
density is avoided. For plant considerations, the volume proportion of water
commonly is employed. This is obtained by multiplying the weight percentage datum
by the bulk density, and dividing the quotient by 100. If coarse fragments are
present, either the bulk density of the whole soil is empl,oyed and the water per-
centages, if measured on the < 2 mm., ape adjusted to a whale-soil basis; or, the
volume proportion is calculated using data for the < 2 mm. reduced proportional
to the volume fraction of ccaI‘*e fragments. The volume proportion is multiplied
by the horizon thickness to give the amOUnt of the water in the units of thickness
of the horizon.

The amount of water in the various horizons may he added to give the total for a
given thickness. In irrigation engineering, it is cornmu" to calculate B weighted
average available or usable water over the depth of plant root withdrawal,
usually 1 to l-l/b tn. The zone of withdrawal is divided into four parts of equal
thickness, which 81‘e weighted 4, 3, 2, and 1 in order of increasing depth
(Shockley, 1955). Such a practice pieces major emphasis on the water retention
properties of the plow layer.

A124 Water Content Determinations

The subject is well reviewed by Gardner (1965). A few additional comments msy he
Useful. An instrument based on the reaction of calcium carbide with water to
produce acetylene is widely used; it is marketed under the name "Speedy Moisture
Tester." It is preferable to composite a sample and withdraw B subsample  for the
moisture determination rather than to use the volume  samples provided with the
instrument. (Need to discuss curves, caution for high water content material,
doesn't measure g~ipsum  water of hydration.) In BODE instances, it is not necessary
to obtain the moisture percentage immediately, and an oven is not available. It
is possible in these circuwtances to obtain a" initial weight, allow the sample
to air dry and weigh again. The air dry weight is then tijusted for the presumed
water content, from check determinations or by assuming that the water content at
sir dryness is 10 percent Of the estimated clay percentage.



Hydraulic conductivity is obtained from Darcy's Law. It is equal to the volume of
discharge per w,it time across e. unit area under unit hydraulic potential. The
term May be appli.ed  to either saturated or unsaturated flow. The numerical limits
attached to the classes of permeability in the previous Soil Survey  Manual were
bssed on determinations of saturated flow in soil cores. The hydraulic gradient
Yea nearly unity; hence, the values are expressable directly as saturated hydraulic
conductivity.

The term, coefficient of permeability, 8.6 used in soil engineering, is equivalent
to the hydraulic conductivity.

The term, permeability, may be used in the generic sense, that is, the property of
a porous material which permits it to transmit water or air (Soil Science Society,
1965). I” that sense, it may  be mployed  to nalrle  classes. Fermebility  also
pertains to B quantity obtained on msLysis of data employing Darcy's Law. In the
Latter sense, permeatility  has the wits of area. It differs from hydraulic co"-
ductivity in that the viscosity and density of the liquid have bee" excluded.
Permeability is conceived as completely a property of the porous medium.

Roth saturated and unsaturated hydraulic ConductivLty have importance in the
description of soils. Rational design of e. system to regulate the depth of ground-
water requires inforrration  on the saturated hydraulic conductivity. On the other
hand, downward movement of vater in mOst soils usually is controlled not by the
saturated hydraulic conductivity hut by the hydraulic conductivity under conditions
of unsaturation, where the soil water is under some tension. Historically, the
permeability in pedology he.s bee" numerically described in terms of the saturated
hydraulic conductivity. Considerable data are available, both field and Laboratory
on the saturated hydraulic conductivity. Class limits may be proposed that are
grounded in experience. The same is not true for unsaturated hydraulic conduc-
tivity. Little data are available. It is uncertain where class limits should be
placed. Moreover, tiere is the ques

CT/
ion of the tension to select or whether to

select B particular tension *t all.- The hydraulic conductivity, particularly
for coarse soil materials, is a very sensitive function of the tension in the
range from 10 to 103 millibars. A tension near 30 millibars desorption might be
a possibility. The tension is high enough that the hydraulic conductivity should
be markedly reduced by coarse horizons, and yet the values range high enough to
have significance in the time span relevant to the growth of annual plants.

To follow is B suggested set of classes for the saturated hydraulic conductivity
of soi' horizons:

cm/day

< 10
<l
l-10

lc-100
,102

loo-1000
> 1000

c/ Rather than specifying a particular tension, the mow feasible and likely
direction of development wouLd he to determine the moisture desorption CUPY~
and the dependence of the hydraulic conductivity on the volume proportion of
water. The!, it would be possible to compute the unsaturated hydraulic co"-
ductivity  for the conditions of interest. Such data are being obtained for
a few soils by sail physicists (personal communication, J. Bouna).



In soil engineering the separation between  impervious and pervious soils on a
three  class  scale  of saturated hydraulic conductivity comnonly  is put at
0.01 m/day,  two magnitudes below the lowermost value of 1 cm/day used in the
proposed set of limits. Soil engineers face questions where water movement over
long periods of time, measured in years, may be pertinent. This is a different
viewpoint frcm that governed by cunslderations Of soil e.s a medium for p1ent
growth, where the significant time span usually is measured in days or weeks.

The hydraulic conductivity of a soil, 8.3 contrasted to a horizon within the soil,
presents further problems of definition. The depth or depth range to which the
hydraulic conductivity should pertain has no completely satisfactory answer  if
the euidelines ape to have wide application. In rmny soils, the zone beneath a
root-limiting contact determines the hydraulic conductivity. In other instances,
the surface horizon has the minimum hydraulic conductivity. Rut since the proper-
ties of the surface horizon which would control the hydraulic conductivity may
change radically with land use and with stage in the cultivation cycle, it is
questionable whether the surface horizon should determine the hydraulic conduc-
tivity of the soil. Regional differences in the cormron depth of placing tile
raise complications. In wet soils of humid regions, the depth cornmanly  is about
1 m. For irrigated soils that are commonly  OP usually dry, tile depth is *t
l$ to 2 m.

An important difficulty arises from the distinction between vertical and hori-
zontal water movement. For purposes related to the capacity of the sail to
transmit precipitation downward, the vertical hydraulic conductivity is the more
important. If, however, the interest is in the installation of a drainage system,
then the horizontal hydraulic conductivity becomes extremely important. In fact,
the theories for the auger-hole methods of determining the hydraulic conductivity
assume in part horizontal (or near horizontal) water movement. It has been co-n
practice that the zone or horizon with minimum hydraulic conductivity determines
the placement of the soil. This places complete emphasis on the vertical hydi-avlic
conductivity. For unsaturated hydraulic conductivity, emphasis  on the vertical
would seem justified, But for saturated hydraulic conductivity, the horizontal
hydraulic conductivity may be equally or more important.

Most determinations of hydraulic conductivity of soil cores Pertain to the
vertical direction. Such determinations formed the basis for the hydraulic con-
ductivity classes in the previous Soil Survey Manual. Alao, soil morphological
observations commonly are more reliable indicator8  of the vertical hydraulic
conductivity than the horizontal, since the training of rat soil scientists
em@,asizes the vertical rather than the horizontal morphological pattern. There-
fore, if horizontal hydraulic conductivity is to receive emphasis, considerable
adjustment is necessary in ho" morphological observations are intewreted for
placement of soils into hydraulic conductiv~ity  classes.

With the foregoing as background, and recognizing the need to permit m3re than one
level of detail, depending on the information available and the significance of
hydraulic conductivity to the soil, the following is suggested:

Minimum--Give the minimum saturated hydraulic conductivity for l/4 to 1 m.

Intermediate--Give the maximum and the minimum saturated hydraulic
conductivity for l/k to 1 m. with the placement for the shallower of
the two horizons listed first.

Maximum--The sane as Intermediate for the l/b to 1 m., and for the
1 to 2 m. zones, if the latter exe available. In addition, a
minimum wxatwated hydraulic conductivity for the O-l/4, l/k-l, and
l-2 m. zones would be give"; the conditions to which this would
pertain need to be developed.

For interpretive wrposes, soils commonly are divided into zones, a8 for example
in the engineering tables of published soil sweys. If there are differences in
the saturated hydraulic conductivity of horizons within these zones, the maximum
and the minimum hydraulic conductivity should be given.



A21* Measurement  or Estimation

A2121  Methods

Field measurements  Of saturatea  hydraulic conductivity haYe  bee” developed,
both for above and below the water table (Boersma, 1965; Holmes et al
1967).

- -9
These messuremnts 8~ dependent both on vertical and horizontal

hydravlic conductivity, with the horizontal the more significant. Saturated
hydraulic conductivity measurements on soil cores (Klute, 1965) are common.
There e.r'e inherent limitations to such laboratory determinations. If the
horizontal repeat distance between the voids that control the hydraulic
conductivity is lar@z,  the cores may not be large enough to include a
representative sample. Moreover, there is the limitation imposed by the
height of the cores, which commonly is less than the thickness of soil for
which the hydraulic conductivity is of interest. The controlling factor
may be the continuity of the larger voids over the full depth of this 6011
zone, something that cannot be determined from relatively short cores.
Despite these Limitations, SOIL cores frequently do yield values that are
in ~ccwd with field measurements, and as indicated previously, measure-
ments of soil cores have formed the basis for the classes of saturated
hydraulic conductivity in the previous Soil Survey Manual.

A2122 Prediction

prediction of the hydraulic conductivity involves the integration of B
large arrount of information. A general procedure may not be written that
would be applicable to even most soils. Exercise of much individual
judgment is required. There are, however, &!one guidelines that may be
formulated based on the macroscopic organization and s-matrix. First,
however, e, few general ideas about the movenent of low tension water may
be useful.

The Novement of water in soils may be Visualized 8s taking place both
within the 8-matrix Bnd within structural voids between pedolo&ical
features. The structural voids commonly are lar@er than the voids within
the s-matrix. Hydraulic conductivity rises sharply with increasing
diameter of the voids. To illustrate, the hydraulic conductivity for the
idealized situstion  of flow between two parallel, planar plates would be
praportional to the third power of the distance between the plates (Childs,
1969). And for circular voids, the hybaulic conductivity is proportional
to the fourth power of the radius. Structural voids cor,monLy are not
present unless the soil material has sufficient fines for appreciable
changes in volume 01; wetting and drying. Therefore, if structural voids
are present, it is probable that the contribution to the saturated hydraulic
cond"ctivity by the s-matrix is Low relative to that determined by the
str"ctun%L voids. Consequently, the saturated hydraulic conductivity would
be controlLed by the size, continuity, and repeat distance of the struc-
tural voids and not by the composition and bulk density, which largely
determine the hydrsulic  conductivity of the s-matrix.

The sensitive dependence of the saturated hydraulic conductivity on the
radius of the void suggests that void size above about 0.1 mm. is not of
itself a critical factor in determining the saturated hydraulic conductivity
of soils within the range from 1 to 100 c",/day. Neither is the volume
proportion of voids > 0.1 mm. of major significance taken alone. FOP the
case of continuous parallel cracks 0.1 mm. in diameter B repeat distance
that would equal one percent of the total volume leads to a hydra"Hc
conductivity above LOO cm/day (Childs 1969, p. 162). The critical question,
then, is not the size and abundance of macroscopic voids, but their conti-
nuity through the horizon or bet,&, certain depths, Therefore, in the
field description of soils emphasis should be placed on the continuity of
the > 0.1 mm. voids &cross the horizon end between the depth limits to
which the saturated hydraulic conductivity pertains, for many soils from
l/4 to 1 m.



At very modest tensions the control over the hydraulic conductivity shifts
from the structural voids to the s-matrix. Under idealized conditions,
at 30 millibars circular voids above 0.1 nm. diameter would be emptied.
The hydraulic conductivity at 30 cm. tension would therefore be reduced by
voids > 0.1 mm.

B&k Density--Some prel~iminary comments may be helpful.

In the use of bulk density (total porosity) to estimate hydraulic conduc-
tivity, B useful distinction may be made between swelling  and non-swelling
soil materials. (The separation woul~d be at a COLE of about O.CJl.) In
the latter, the pore size distribution and total porosity do not change
markedly with water content. Capillary forces are employed to explain the
water charscteristic curves.  For such so11 materials, s. low bulk density
when moist would suggest 8 relatively high proportion of mecroscopic  voids.
Hence, the low bulk density would be suggestive of moderate or high
saturated hydraulic conductivity.

For swelling soil materials, the situation is quite different. Water enters
the soil in response to osmotic forces arising from the clay particles, and
will continue to enter until either the osmotic forces are satisfied 01‘
there is an external constraint, either mechanical or B capillary tension.
The pore-size distribution and the total porosity depend on the water
content.

The bulk density when moist is not indicative of the content of macroscopic
voids. A low bulk density may indicate a high water content, &e resul~t of
8 high potential for water sorption originating from the clays. Thus, 8
low moist bulk density for swelling materials indicates nothing about the
hydraulic conductivity. The bulk density of the dry soil fabric is more
indicative, particularly if this bulk density excludes the large cracks
that form on drying (referred to as dry-clod bulk density). Such a bulk
density is spproximated by the determination on dry soil clods using B
flexible plastic coating (Brasher g g, 1966). Low dry-clod bulk densities
for swelling soil materials are suggestive of appreciable permanent mr~cro-
scopic void space, and hence a higher hydraulic conductivity than would be
expected if the dry-clod bulk dasity were relatively high.

The guide to follow 'pertains to saturated hydraulic conductivity. For
unsaturated hydraulic conductivity, the relationship to bulk density is
var'iable. A low bulk density may be the result of 8 high proportion of
large voids which at low tension would be empty; these large voids would
act to reduce the unsaturated hydraulic conductivity. A coax?e material
with a high bulk density may have fewer large voids and consequently R
higher unsaturated conductivity than if the bulk density is low.

The bulk density of the fine-earth fabric is used. For sandy and loaw
textures, the moist bulk density pertains; for clayey textures, the dry
bulk density is the more indicative. For sandy textures, values below
1.5 g/cc suggest that the saturated hydraulic conductivity is not low;
values of 1.8 or abo"e suggest B lover than usual hydraulic conductivity.
For loamy materials, the limits of 1.4 and 1.7 g/cc should be employed.
For clayey materials, 8 dry-clod bulk density below 1.5 suggests that the
hydraulic conductivity is not 10".

The engLneers (Taylor, 1948; p. 116) have employed a lineec relationahIp
between void ratio and the saturated hydraulic conductivity. Such a
relationship may have applicability for soil msterials  with low exten-
sibility; but not if the extensibility is high.

Cutans--Stress cutans  > 2 cm. across are excellent evidence of low saturated
hydraulic conductivity. Skeletans, if well expressed, suegest that the
inter-red  voids transmit water readily, and the saturated hydraulic con-
ductivity estimate should therefore be raised somewhat. Moderate and
strongly expressed argillans  on planar surfaces indicate  that "hen moist
the macrosurface  does not seal completely shut; hence, the saturated
hydraulic conductivity probsbly is not 10~. Argillans in voids within peds
ha"e little predictive value.



Particle-size Distribution--coarse materials  tend to have  large  saturated
hydraulic conductivities; Hazen's rule may be applied if the sands are
uncoated (Baylor, 1948). If sufficiently coarse that the void space would
be largely emptied at 30 millibar tension, the" the unsaturated hyiiraulic
conductivity would be relatively lo". Soil msterial coarser than 0.5 mm.
he.6 extremely 10" hydraulic conductivity at 30 millibar. The 0.25 to
0.5 mm. fraction would have intermediate values. Sand finer than 0.25 mm.
would have hig'h values.

Porosity--(This section has not been written. If we revise the discussion
of pares in the morphology section of the Manu81 to make it as relevant as
possible to hydraulic conductivity, then this section would be much
simplified.)

Structure--The organization is in the form of B key. The classes are not
hydraulic conductivity estimates. Rather, they indicate that the attribute
or feature may be considered as indicative of a high, medium, or low
ssturated hydraulic conductivity, or has little predictive value. In
passing, It should be noted that the echeme e.ss",xe8  that the moisture status
is given.

Indeterminant:  Apedal forms with +xx.r surfaces (fragments)
and moderate or strong grade "hen dry.

High: Granular and crumb if moderate or strong grade; single
grain; pedal and apedal forms with planar surfaces (blocks,
prisms, columns, fragments) if of strong grade when moist and
smeller than very coarse.

Lo": Massive; pedal and apedal  forms that are weak when dry;
platy; very coarse pedal and apedal forms that are weak when
moist.

Medium: Other.

A22 Other  Terminology

A221 Infiltration

The topic is considered differently by hydrologists concerned with engineering
design prediction than by sail physicists. Musgrave and Holta" (1954) present the
former approach; Yang and Warkentln (1966) very ably present an introduction to
the subject from the viewpoint of soil physics.

The hydrologist is primarily concerned with infiltration because of its relation-
ship to runoff. me concern is usually with predicting the extreme conditions
that would be the consequence of extended, heavy precipitation 01‘ at the season of
the year when water additions exceed removal because removal by evapotranspiration
is low. In contrast, soil physicists put mare emphasis 0" the movement of water
into initially dry soil, and the consequent water distribution with depth that
results from this downward water movement. In engineering hydrology (following
Musgrave and Holtar.),  infiltration is the flow of water throwh the soil surface.
It is affected by the properties of the soil surface, the hydraulic conductivity
of the soil horizons, and the amount and characteristics of the water storage
capacity of the soil. After prolonged wetting, the controlling factor usually is
the horizon or zone within the depth of wetting that has the lowest hydraulic
conductivity. This hydraulic conductivity would be at low tension, but not satu-
ration, since if the soil were truly saturated no water would enter. The infiltra-
tion capacity is the nwximum  rate at which water would enter the soil for the
given conditions. Classes Of infiltration capacity have been proposed based on
hydrograph analysis of rainfall and runoff data for soils that we under clean-
tilled crops and have been thoroughly wetted. Tnese infiltration  rates range from
< 2 cm/day for the lowest group to between 20 and 30 cm/day for the highest group.

The infiltration rate decreases curvilinearly with time as water ie added to the
soil. The above figures would pertain to the flat pxtion of the curve after
sufficient time hnd elapsed that the rate of decrease was low.



The  water  distribution  in soils  as a consequence  of infiltration  may be predicted.
A qualitative wrderstanding of the process has importance both to soil management
and irl understanding soil genesis. The model assumes that macroscopic cracks do
not exte"d to the soil surface and there is a supply of free water. The uppermast
centimeter or so of soil becomes saturated under these conditions. Be"eath this
uppermost thin zone of saturation there is B second zone i" which the water tension
increases sharply with depth over a span of several centimeters to & tension where
the water content is intermediate between field capacity and saturation. This is
the transition zone. It merges into a thicker zone across which the tension
increases only slowly with depth (if uniform materials, the water content would
remairl fairly consistent). This is the transmission zone. At the base of the
transmission zo"e the tension again increases sharply with depth, and if the soil
is dry beneath, there may be &n extremely sharp increase in tensiorl  BCPOSS what
is referred to as the wetting front. With time, as the wetting front deepens,
the gradient in tension across the transmission zone becomes smaller. Resultantly,
the infiltration rate decreases with time. If the sail is dry, the gradient in
tension wross the transmission zone is greater than if the soil is initially
moist; hence, the infiltration rate is higher. If the soil is moist, the wetting
front advances faster. The same distribution holds qualitatively if water is
added at a slower rate than the infiltration capacity. If water additions are
stopped and evaporation is retarded, the water in the transmission zone and above
will continue to rove downward, but at a progressively  slower rate, because the
gradient in tension across  the transmission zone becomes smaller with time. The
water content at the end of one or two days would approach field capacity.

Except for the uppermost centimeter or so of soil, water is under tension; there-
fore macroscopic voids would not contribute to the infiltration capacity. If the
large voids extended to the surface, the" they may transmit free water downward
and the model as described is inappropriate. I" many clayey soils desiccation
cracks da extend to the surface and in extreme instances may be the principal
means of dowward water movement during early stages of a storm.

Most soils are not uniform with depth and this leads to differences in water
distribution from that predicted by the foregoing. It is because of these differ-
ences that the concepts of perched and virtual water tables (section All) have
bee" introduced. If the upper part of the soil is more pervious than the lower,
there will be a tendency for water ti accumulate in the upper pervious zone after
the wetting front enters the less pervious zone. The accwnulatio"  may be suffi-
cient to produce a zone of saturation--and hence a perched water table. If, in
contrast, the upper part of the soil is less pervious, the effect is the same as
if water "ere supplied to the soil at a reduced rate. If the voids in a lower
zone are predominantly so large that they are empty even at low tension, the" this
zone is a barrier to water movement until the zone above is saturated. A virtual
water table results.

A!22 Percolation  Fate

A "umber of tests that differ in details but are essentially similar have bee"
proposed to determine the rate at which water moves from a borehole  under constant
head into the surrounding soil material (Public Health Service, 19 ). The
principal purpose  is to determine the design criteria for small-SC= sewage
disposal systems.

Usually the data cannot be analyzed using Darcy's law and should be distinguished
from hydraulic conductivity. The tests stipulate B pre-wetting period. Neverthe-
less, the values obtained commonly are strongly influenced by the antecedent water
status. Soils with high extensibility that are initially dry may have markedly
higher percolation rates than if the determination is made after the soils have
been wet for a long period of time. For soils with low extensibility, the effect
of the antecedent water conditions on the percolation rate is variable. The
percolation rate for a" initially wet soil is not necessarily lower than for B
dry soil (Hill, 1966). The percolation rate is controlled by unsaturated
hydraulic conductivity. If voids are large enough they may reduce the percolation
rate. A very coarse stratum may lower rather than increase the percolation rate.



The  re1evarlt percolation  rate commn1y  would be for  & depth that extends downward
from  the lower half of the control section for most  series  to about 1; m. This
limits the predictive value of the series concept 8.3 taken alone for pexolation
rates since the depth zone of interest need not necessarily be defined by the
series.

A3 Water Regime

A311 Soil Drainage Concept

Soil drainage in the previous Manual was used in two senses. In one sense, it
referred to the balance between additions of water to the soil and the removal of
water from the soil. In another se"se, it referred to the frequency and duratiar,
when tbe soil was saturated or near saturation. The additions of water were
determined by the climate and by the balance between runoff and r!x+on. The
rrnaval of water was determined by runoff and by the internal transmission proper-
ties of the soil. The water table regime was treated both as a consequence of the
bal~ance between addition and remov~~l of water, and 8,180 independent thereof.
Classes of runoff, permeability, and internal soil drainage were given. From
these placements, the soils were to be placed in one of six drainage classes,

The comprehensive soil taxonomy system incorporates much of whet had been included
in the soil drainage concept. The aquic moisture regime deals wittl the depth B"d
duration of saturated conditions. The other moisture re&nes (aridic,  torric,
ustic, xeric, udic, perudic) are descriptive of the balance between additions and
removsl of water at noisture conterits below saturation. Soil drainage classes
therefore have been dropped. The term, soil drainage, would be restricted to
",.. the process of the discharge of water from 8n area by streamflow and the
rerroval  of excess water from within the soil by downward internal flow; or, the
means for effecting removal of water from soil, such as sloping topography, stream
channels,  open ditches, underground  tile line, or pumped wells" (Soil Science
Society, 19'12).

A312 Taronomic Flacenent

Technical Explanation

(No attempt has been made to write this section. It would depend on the
policy on recapitulation in the Manual of material in the soil taxonomy
volume.)

Nontechnical Terminology

The taxonomy terminology is not B suitable vehicle to convey the infor-
mation about the soil moisture regime implied by the taxonomic  placement
to laymen. Below is B set of modifiers and their texa equivalents. The
intent is to provide guidelines for the preparation of statements descrip-
tive of tine soil water regime of the form:

Tbeese are (non-wet, slightly wet, moderately wet, etc.) soils
that because of the natural water addition-removal balance
(rarely, seldomly, commonly, usually)  lack water available to
plants in most of the rooting zone of annual vegetation during
the (growing season  year, cool "ei-BUS warm season).

Modifiers Tax*-

Continuously saturated Feraquic taxe.
Extremely wet, very vet Aquic suborder
Moderately wet Aeric subgroups of Aquic Suborders
Slightly wet Aquic subgroups
Non-wet Others

Rarely Dry Perudic
seid0miy nry Udic
conmwn1y Dry Ustic, Xeric
usue.11y Dry Aridic, Torric



A313 Hydrologic Soil Groups

The Soil Coneervation  Service has developed 8 method for estimating the rurloff
from small watersheds from the amount of rainfall in a storm of &-hour duration
(Ogrosky and ~J!ockus, 1964 ; Soil Conservation Service, 1954). The rate of rainfaLl,
is not considered e.nd the method is not applied if the ground is frozerl or for
S"oW7Elt. The objective is to provide guidance for the design of water retention
structures and to estimate the frequency of flooding.

To understand the approach, imagine 8 linear plot of runoff vei-SW storm rainfall.
Now take the extremes. If no water entered the soil, there Would be a I:,
relationship. If the soil and vegetative coyer taken together were highly per-
vious, there would first be a lag until the capacity of the soil to remove water
was satisfied, at which time runoff would commence and rise with increasing rain-
fall. The curve, ther,, would be asymptotic to the rainfall axis for low amounts
and bend upwsrd to approach 8. 1:l slope for large storm rainfall amounts. A
family of such curves may be imagined, dependent on the infiltration capacity of
the soil-cover combination for the particular antecedent moisture conditions.

A few runoff measwements  for particular soil and vegetative cover combinations
are available over a range in storm rainfall. Such data, however, are available
only for a small fraction of the potent&L combinations of soil vegetative cover
and antecedent moisture conditions. A scheme was therefore developed to estimate
the runoff, using B family of CUPWS relating runoff and rainfall. The shape of
the curve is determined by the assumption about the potential infiltration of the
SOilS. The potential infiltration is the inches of water that would enter a
particular soil-cover complex in a 24-hour storm period. Each curve is assigned
8 nwrliber. These curve numbers raz,e;e downward from 100, becoming progressively
smaller 86 the potential infiltration rises. To select the proper curve relating
runoff and rainfall, class placements are made for (1) the antecedent moisture
condition based on the previous 5-&y total rainfall, (2) the land "se 01‘ cover,
(3) the treatment or farming practice, (4) the condition of the soil-cover complex
as it would affect xater infiltration, and (5) the hydrologic grouping of the
soil. The proper cur"e (expressed 88 a number) to employ for the various combina-
tions of the classes in these five categories is available in tables. To follow
are descriptions of the four hydrologic groups (Soil Conservation Service, 1964):

"A. Soils having high infiltration rates even when thoroughly vetted
and consisting chiefly of deep, well to excessively drained sands or
gI%VelS. These soils have 8, high rate of water transmission.

"B. Soils having moderate infiltration rates when thoroughly wetted
and consisting chiefly of moderately deep to deep, moderately well
to well drained soils with moderately fine to moderately co&~&x
textures. Tnese soils have a moderate rate of water transmission.

"C. Soils having slow infiltration rates when thoroughly wetted and
consisting chiefly of soils with 8 layer that impedes downward move-
ment of water, or soils with moderately fine to fine texture. These
soils have a slow rate of water transmission.

"D. (High runoff potential). Soils having very slow infiltration rates
when thoroughly wetted and consisting chiefly of clay 6011s with a high
swelling potential, soils with a permanent high water table, soils with
a c1aype.n  or clay layer at or neaT the surface, Bnd shallow soils o"er
nearly impervious material. These soils have a very slow rate of water
transmission."

Most of the soil series employed in the United States and territories have been
placed in hydrologic groups; they appear in internal SCS documents. (Placements
by t8.x~ might be mentioned.) Some soils have an associated lend surface con-
figuration that leads to pending  of water or to runoff over such short distances
that it would not be significant to the design of water retention structures.
Such considerations do not affect the hydrologic group placement. Adjustments we
made for rocky phases of the soils. Installation of a drainage system apparently



may change the placement. Therefore, althowh  the placements are made primarily
by soil series, adjustnents 8r.e made for some phase criteria. Apparently, however,
the slope of the soil is not explicitly cor~idered.

Placement in the hydrologic soil group is based on concepts of the relative rate
at which the soil woul~d transmit water if bare arxl thoroughly vetted. Emphasis
is on the movement of lox tension water after it has entered the soil, referred to
8s the transmission i-ate. The condition of the uppermost centimeter or so of the
soil, &s this may determine infiltration, is not considered in the placement.

Potential infiltration values for most soil-cover complexes range from * to
40 cm/day.  The upper limit of 40 cm/day corresponds to the upper limit for the
moderately slow permeability class (saturated hydraulic conductivity) BS employed
in currer1t  published  soil surveys. I" ectuauty,  the water would moYe downward
by unsaturated flow. The relevant hydraulic conductivity could be markedly lower,
lxwticularly  for soil materials having coarse ~rxd medium texture than the satu-
rated hydraulic conductivity val~ue. Fart of the potential  infiltration msy arise
from further wetting of the soil beyond the initial conditions. If the soil is
initially at 8. wirter  content corresponding to 0.1 bar water retention BS meas~~e3
in the laborat.ory  (et the lower range of wet BS defined iri section All), the
expected air-filled porosity would be from 5 to 20 percent. A meter of soils  would
have & water-holding capacity st B water content corresponding to the 0.1 bar
retention of : to 20 cm.

A314 Staridard  nescription

The taxononic  placement of a soil implies many things about the water  re&,e.
There is B need, thowh,  for & generally accepted format by which to record infor-
mation about the writer regime of a series, 8 soil, or B soil phase in order to
have & record at B level of detail greater than would be implicit in the taworiomic
placement of the series. The format should be adaptable to ADP. (In passing, it
should be recogliized  that the standard description and the pedon data record for
cyclical soil characteristics, such as tempereture end  moisture, need to be
developed together.) A number of terms ere defined in section All for the descrip-
tion of the water status. The water status would be described  using some of these
terms plus R few additional. The form would  permit two(?)  levels  of detail  for
the depth limits, depeitdir,g  on how much is know, about the soil. AS B minimum,
eritries  would be m~lde  for each month based on the condition over half of the time
during the month in most years. An option to permit shorter time intervals for
times of the year criticalto plant growth should be considered. The option of
describing the extreme conditions in addition to or in place of the condition in
most years would be permitted.

A partial list of terms to describe the depth-time cells would be:

Surface  water
Froze"
Saturated
Ground  water
wet
Moist
Dry



A visualizrrtion  of 8. possible  set of depth-time cells fol.laws:

4 0

6 0

8 0

I”----

1 5 0

:------MOISTU
F I., k M

I ’

FE-

I
STATU:

0 N

:

A32 Measurement or Estimation.

~321 Field studies

A3211

A3212

Aquic Soils

('MS section has not been written.. There should be in example or two
fro" the literature. some  of the material now in section Al215 may belong
here.)

Nonaquic Soils

(This section has not been written. It should include the selection of
sites, depth limits to sample, useful laboratory data, methods of measure-
ment. The intent should be to describe studies that May be done with
simple equipment BS an adjunct to B soil survey.)

It is premature to make suggestions about this section. There we several prior
considerations, such as, (I) "ould the system being developed by Mr. Nevhsll for
using "eather  data to predict the moisture regime be described in the Manual or
otherwise determine what would be said about the subject; (2) to what  extent
should we explain oi- employ the Canadian approach, using the versatile soil water
budget developed by Dr. Baier;  and (3) what do we say abqut use of the Thornthvaite
Fz normEL5. I" regard  to the last question, and as a good brief summary of the
work in the field, to follow is a statement by Dr. Arkley:

"With regard to your request for B statement concerning the prediction
of soil moisture from weather data, I suggest the following:

"Prediction of the soil moisture regime from climatic data can be made
accurately only if B number of conditions can be "et. First the
available water retention capacity of the soil must be known in terms
of volumetric values such 88 "L/c".  or inches per foot. Second, B
reasonably accurate estimate of potential evapotranspiration  rates
must be wsilable. Unfortunately the empirical method of estimating
PE proposed by Thornthwaite (1955) does not provide this, particularly



in the western  region of the U.S. where low humidity and clear, bright
days prevail much of the year. FOP example,  at 5 stations in California,
FL: calculated by lY,ornthwaite  (1964)1s only 62.2 percent of measured
FE using grass covered lysimeters.  I(owever,  PE can be estimated by
other means such a.8 from pan evaporation, net radiometer or stmometer
measurements which we made at various experiment stations, etc. Third,
an estimate of the amount of water lost by runoff during periods of
intense rainfall must be available. Lastly,  for other  than continuous
vegetation, an estimate of the percent of ground-cover present is needed.

"If these conditions can be met with reasonable accuracy, the water
balance procedure developed by Tbornthwaite and Mather (1955, 1957)
using weekl,y  or monthly values of FE and precipitation for each indi-
vidual year or season, Should give a satisfactory estimate of the soil
moisture regime; l~ong-term  averages, particularly of precipitation,
should not be used.

"That is about the status of the art at the present time. The refer-
ences mentioned are:

"1955, Thornthwaite, C. W. and Mather,  J. R. 'The Water Ealance.'
Publications in Climatology, Lab.  of Climatology 8(1):104 pp.

"1957, Thornthwsite,  C. W. and Mather,  J. R. Anstructions  and tables
for computing potential evapatrenspiration  and the water balance.
FUbl. in Clim&ology  10(3):311  pp.

"1964,  Thornthwaite  Assaciates. Average climatic water balance data
of the Continents, Fart VII United States.
17(3):615  pp."

Publications in Climatology

A4 Water Chemistry and Characterization
for Irrigation

There are a number of cancepts  that have been developed to characterize the instability
of water for irrigation. These include total electrolyte concentration, SAH,  calculated
osmotic pressure, and residual sodium carbonate. Some of these concepts have application
to sedimerlt  content of water, and hence pollution. There we ather concepts that invalve
the interaction of irrigation water and the sail. These include leaching requirement
and the valeuce dilution principle. The whole subject has been recently reviewed in
ASA h!ononograph  11, Irrigation of Agricultural Lends. Should these topics  be discussed?
If so, where? Do we need a chapter in the revised Manual on soil and soil-water
chemistry?
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Grosman:

Wilding:

KellOgg:

Kellogg:

Accessible  Water Concept should be applied to below 1 m.

Not if the intent is an index number to apply widely,

How does one describe the water status of fragipans that have low water
contents "he" saturated.

The water-filled and saturated concepts would handle.

Research engineers give saturated hydraulic conductivity in centimeters
per second.

Not e. good unit for non-specialist. To" Small.

For septic tank filter fields the vertical hydraulic conductivity less
important than the horizontal.

Have to measure saturated hydraulic conductivity in the field.

Assume isotropic conditions in field measurement of saturated hydraulic
conductivity.

Do not like term, "Water Regime."

The drainege  concept involves concern with the need to describe the
complexity of the actual field situation and the relationship to the
landscape position of the soil. It also reflects in part the conditions
under which the soil was developed. Previous drainage concept determined
more by plant response; greater interest now in other soil uses.

Tlideriksen:  Should  get away from water table and go to saturation. Use zones of
saturation rather than water tables.

After the comments by Dr. Kellogg end by N2. Dideriksen,  the discussion of the section on the
water regime became quite lively end cannot be recorded satisfactorily person by person. The
reactiori to the section on nontechnical terminology wes affirmative. The reaction to the
section on standard description (A314) was that it was a good approach, but how could it be
implemented? Dr. Cline posed the question of organization of the material within the outline
of the Manual 86 now under revision.



The charge given to this comnittee  in 1969 was to “receive, review, and evaluate  recowwndations
from regional  carmnittees.  task groups,  snd others .”

The committee reviewed the technical work-planning committee reports (1970) from the Northeast,
worth  Central, Southern and Western regional conferences and considered other recannnendations
from the collrmittee  members.

The nat ional  conrmittee  considered that any attempt to develop major  changes in soil family
criteria at this stage in the development of Soil Taxonomy would be pointless and inappropriate.
Rather, we should begin now to evaluate the usefulness of the family groupings already developed.

REGIONAL COMMITTEE RWORTS

1. Northeast - 1970 Committee on Soil  Family Cri ter ia

T h e  r e g i o n a l  coormittee  requested clar if icat ion of  the philosophy of  the family category.  The
intent  and purpose (object ive)  of  family groupings are def ined in  Chapter  5 ( the categories  of
the system) of the new Sail Taxonomy. In  gene ra l  terms it say8 that sot16  w i t h i n  s u b g r o u p s
having s imilar  propert ies  that  respond to management  and manipulation  sre placed in families.
The criteria used for families and the ranges selected were chosen mainly because they were con-
sidered important in use and management . More detai l  on the philosophy of family separat ions
would require a separate treatise and may well be a worthwhile u n d e r t a k i n g .

T h e  N o r t h e a s t  comnlttee  suggested the possibil i ty of dropping react ion as a criter‘an for
families of Aquepts. The suggestion was based on the observation that in the Northeast there
are 32 families of Aquepts that have only one ser ies  each. This proposal received mixed reaction
from the members of the national committee. One member favored dropping the reactton classes in
~quepts.  Ano the r  po in t ed  out that  the nat ional  placements  of  soi ls  into famil ies  show a signi-
cant  number  of  multiseries famil ies  separated by react ion.  For the present ,  react ion should
probably be retained as a family differentia in Aquepts . H o w e v e r ,  we need to continue to look
cri t ical ly at  families that  contain only one series to see if they are n e e d e d .

T h e  r e g i o n a l  connnittee  exp re s sed  interest in using sai l  consistence in separat ing soils at the
family l eve l .  The  so i l s  that t hey  are c o n s i d e r i n g  s e p a r a t i n g  o n  t h i s  basis are till vs. outwash
spils. The distinctions they want  to make are quite important to the management of some of the
soils because of the slow permeability of the compact tills. Some sandy till soils and sandy
outwash  so i l s  a re  very d i f f i c u l t  t o  k e e p  a p a r t ,  e”en  at the se r i e s  level.

T h e  n a t i o n a l  comnittee  recognizes  the need to keep the till and outwash  soils  spare at  some
ca tegor i ca l  l eve l . However ,  they quest ion the  need fo separate them at any level above the soil
s e r i e s .  Fu r the r  d i s cus s ion  i s  i nv i t ed .

Cons ide rab l e  i n t e r e s t  wss expressed in ways of  spl i t t ing large famil ies .  One member of  the
n a t i o n a l  c o m m i t t e e  coonented  on the “se of “depth  to  rock*, as a tool in spli t t ing large families:
“I  would agree that ‘depth to  rock’  would reduce the  number  of  ser ies  in  large families. How-
e”er, i t  seems to be bet ter  Subgroup than Family cr i ter ia . I would prefer  that  less  than
2 0  i n c h e s  to rock be recognized at  the Great  Group level  ( i .e .  Lfthudrlfs) and that 20 to 4 0 ”
be recognized at  the Subgroup level  - Lithic Hapludalfs. At 40 to 60 inches, the rock would  be
series or phase criteria as it is now.” The nat ional  cctittee did not favor such a change a t
this t ime. P e r h a p s  s u c h  soils ten be separated as phases of families.

2. North Central - 1970 Committee on Soil Morphology and Soil Family Criteria

NO  specific recownendations  were made by the regional camnittee.  A number of  the problems
discussed have been worked out by revising the definitions in the recent drafts of Soil Taxonomy.



3. S o u t h e r n  - 1 9 7 0  Comnittee  o” Criteria far Family and S e r i e s

T h i s  cormoittee  l imi t ed  the i r  d i s cus s ion  to  c r i t e r i a  fo r  d i f f e r en t i a t i ng  se r i e s  w i th in  f ami l i e s
and made no reconnnendatians  concerning family cri ter ia . They were responding properly to their
charge as  s ta ted.

4 .  Western  - 1 9 7 0  Comnittee  “n S o i l  F a m i l y  C r i t e r i a

T h e  coormittee  recoomended  a shif t  in  the upper l imit  for  s i l t  be shif ted fr,,m 0 . 0 5  nm to  0 .06  om.
Al so ,  t ha t  all coarser  ,%rticlee be t reated as sand a n d  t h a t  t h e  f o o t n o t e  r e g a r d i n g  t h e  t r e a t -
ment of very fine send be deleted.

T h e  co”se”sus of the national comnittee  seems to be in favor of the recommendation. 0,~ m e m b e r
put  this  proviso o” his  approval: “I would favor it if it were d e e m e d  a d e q u a t e  88 (1) a fami ly
boundary,  (2)  useful  to  the  engioeers  in place of the 0.075 w mebsurement.  and (3)  adopted as
p a r t  o f  D”r PSD scale.

This proposal  had already bee” discuesed  at length by comnittee  3, so this was passed over w i th -
out further comment or sccio”.

OTHER RECONMENDATIONS  FROM  NATIONAL COEMlTTEE  MEMBERS

One nat ional  commit tee  member suggested that we explore the possibility of expanding the use of
slope or  land surface features at  the family level . He said this would strengthen the useability
of soil  families for i n t e rp r e t i ve  g roup ings . At present .  s lope is  used only in squic  g r ee t
g roups ,  pa r t i cu l a r ly  i n  Aquolls and Aquults. Other  comnittee  members favored restricting such
u s a g e  86 is now done in Soil  Taxonomy and preferred the use of slope phases of families as
needed to make meaningful interpretations.

RECOMMENDATIONS

1.

2.

3.

T h e  connnitcee should be cont inued.  I ts  charge should be to

a. Receive,  review, and evaluate  recotmnendations  from regional  cowittees, task groups,
and others .

b.  Evaluate soil  families in terms of  their  usefulness  in  making meaningful  interpretat ions

R e g i o n a l  committees  should emphasize cri t ical  review  of soil  families co determine if  they
are designed properly to make them useful in interpret ive work.

a. Where and how hsve  family groupings (or phases of families) bee” used?
b. What problems, if any, have b e e ”  e n c o u n t e r e d ?
c. Do they serve the needs intended?
d.  What families are not  needed? C o n s i d e r  f u r t h e r  the problem of single-series families

C o n t i n u e d  attention should be give” to testing of the validity of series within  fami l i e s .
Excessive numbers  of  ser ies  in each family suggests (1) weakness in the design of the family
o r  (2 )  i nadequa t e  t e s t i ng  o f  va l i d i t y  of series.

Membership of Committee

3. E. Brow”,  ChalKman*
R. I. Diderikso”*
R. W. Eikleberry
K .  W. Flach*
W. W. Fuchs
C. S. Holrhey
A. A. Klingebiel*
.J. E. Witty, secreraryh

*Members present at Charleston, January 25-28.



a Kellogg:

Smith:

Johnson:

Cline:

Brown:

McCle l land :

Bartelli:

s m i t h :

Simonson:

Klingebiel:

Bartelli:

a Fanning:

tS!lhg?$:

Garland:

P u r p o s e  o f  f a m i l i e s  i s  t o  p r o v i d e  g r o u p s  f o r  m a k i n g  i n t e r p r e t a t i o n s .  A l s o ,  p h a s e s
o f  f a m i l i e s  c a n  b e  u s e d .

E v e r y  c a t e g o r y  a l s o  serves as  par t  o f  a k e y  f o r  g r o u p i n g  s o i l s .

V a r i o u s  c a t e g o r i e s  are u s e d  a s  a b a s i s  f o r  d e s i g n i n g  mappinS u n i t s  f o r  d i f f e r e n t
k i n d s  o f  m a p s . I f  less p r e c i s i o n  i s  n e e d e d ,  t h e  f a m i l y  c a t e g o r i e s  c a n  b e  u s e d .

The n a t i o n a l  comittee u n d e r s t a n d s  t h e  p u r p o s e  f o r  w h i c h  t h e  f a m i l y  was d e s i g n e d .
O u r  r e p o r t  r e f l e c t s  t h e  q u e s t i o n s  r a i s e d  i n  t h e  r e g i o n a l  r e p o r t .

D i d  t h e  comittee c o n s i d e r  n a m i n g  t h e  f a m i l i e s ?

T h i s  w a s  c o n s i d e r e d  b y  t h e  comittee i n  1 9 6 9  b u t  n o t  r e p e a t e d  t h i s  y e a r .

L a s t  y e a r  w e  a p p r o v e d  use of  the  dominant  ser ies  name as  the  cormon n a m e  o f  t h e
f a m i l y .

W e  a r e  d o i n g  t h i s  n o w  o n  t h e  p r i n t o u t s .

W e  h a v e  a p p r o v e d  u s e  o f  two c~rmmn  names  for  fami l ies  which h a v e  w i d e  g e o g r a p h i c
d i s t r i b u t i o n  i f  n o  s i n g l e  s e r i e s  w i t h i n  t h e  f a m i l y  h a s  t h e  s a m e  d i s t r i b u t i o n .

O u r  s t u d i e s  s h o w  t h a t  t h e r e  i s  an a v e r a g e  o f  2  s e r i e s  p e r  f a m i l y .  T h e r e  arc a b o u t
4500  f a m i l i e s  a n d  9500  s e r i e s .

F a m i l y  c a t e g o r y  r e a l l y  h a s n ’ t  b e e n  g i v e n  a  g o o d  t r y  y e t .  T h e y  c o u l d  be u s e f u l  i n
c o o r d i n a t i o n  o f  i n t e r p r e t a t i o n s  over a w i d e  a r e a .

S o m e  s t a t e s  a r e  t e s t i n g  f a m i l i e s  b y  c o m p a r i n g  a l l  s e r i e s  i n  t h e  f a m i l y  b e f o r e  m a k i n g
interpreLsticm3  f o r  a s e r i e s . T h i s  h e l p s  i s o l a t e  “ o d d  b a l l s . ”

T h e  Chenango  a n d  Dekalb s e r i e s  are in  the  same f a m i l y . T h e y  r e q u i r e  v e r y  d i f f e r e n t
i”t~~p~~t~~iOW3.

C r i t e r i a  o f  s o i l  t a x o n o m y  p u t  t h e s e  s o i l s  t o g e t h e r .

T h e  r e p o r t  was a c c e p t e d  b y  rhe C o n f e r e n c e .



Report of  the  Commit tee  on Soil  Interpretat ions *t
the Higher Categories of the New Soil Classification System

The report of this cnnmitcee  to  the  1969 conference included the fol lowing recanmended  activi-
tie* for  Regional  ConmitteeB:

1. R e f i n e  a n d  t e s t  some of the items  (gu ides  and  c r i t e r i a )  set f o r t h  i n  t h e  n a t i o n a l
report.

2. Develop small-scale map*  and legend* of countie*, *t*te*  and regions using the new
c las s i f i ca t ion  *y*tem with special  emphasis  on good  in t e rp re t i ve  l egends .

3. Review the possibi l i ty of  using more than one categorical  level  in preparing a
legend for a *tate  or regional  small-scale map.

T h e  f o l l o w i n g  Regional Ccnmittee  r e p o r t *  Were reviewed  by the Nstional Conmittee.

Northeast Regional Camnittee  Report

The repor t  of  the  Northeast  Carmittee  w**  largely *n endorsement  of  the  1969 repor t  of  the
Na t iona l  Cnrmittee. T h e  ccnmittee  agreed that the main focus for the 1970 report should be o,,
maps,  legends,  and interpretat ions at  the s ta te  level ;  the 1968 report  concentrated on work at
the county level . Naps a n d  i n t e r p r e t a t i o n s  f o r  a r e a ,  lsrger than  stetel “ere not s t ud i ed  i n
depth. Cormnittee  discussion indicated that  many of  the general  *oi l  map* in published soil
*urvey*  are not as useful  as t h e y  s h o u l d  b e . T h e s e  m a p s  *re at a scale of about 1 inch equals
3 miles  and thi*  scale may be too *mall for some c o u n t i e s . Also ,  more a t tent ion needs to be
given co the *upporting  materials  for  the general  *cil m a p .

T h e  cormnittee  reversed the recamnendation  of the 1968 Northeast Conference by stating that
phases of  ser ies  is general ly the preferred level  for  construct ion of  map l e g e n d s  f o r  c o u n t y
soil  maps. The  committee  was about equelly  divided between preference for phase* of subgroups
and phases  of  **rie* at  the categorical  level  for  s tate  maps. After  discussion,  t -he comnittee
and the conference agreed that  e i ther  level  i* acceptable,  depending on the nature and con-
plexity o f  t he  so i l  pa t t e rn . For any small-*tale map, the categorical level should not be
p rede t e rmined ,  bu t  t r i a l  de l i nea t i ons , legends,  and interpretat ions at  different  level* s h o u l d
be tested to arrive at the most  effective kind of map and text.

The lay map users need not be concerned with the mechanics involved in the con*truction  of a
legend with mixed categorical  level  i f  the legend and the interpretat ion* are rkillfully m a d e .
Construct ion of  legends with  two categories would be more difficult far *mix of series a n d
suborder*, than for example, suborders and orders. Examples of part* of *tste maps w h i c h
might well  have legends *t higher  categories  than the base level  *re for the Adirondack~a *rea
of New York snd CUnberland Mountain *rea of West Virginia.

Many small-scale maps have been produced which lack aufficlent infolmatton  for non-*oil scien-
t i s t  use. At the same t i m e ,  t h e  i n h e r e n t  l i m i t a t i o n *  i n  small-wale map* must be  c lea r ly
brought  to  the  sttention of the user*.

Simple 1, 2, 3, 4 map symbols have definite advantages over connotstive  *ymbols.  They are
eas i e r  fo r  t he  non - so i l  s c i en t i s t  t o  us*’, t hey  permit updat ing the  text to ref lect  changes in
*erie* DT  other taxa without  neceaaitating revision of  the map.

Recnmnendationt  by the Northeast Regional Crmmittee

1. The Northeast  conference endoraea  the recarmnendarfons  of the 1969 National Conference
r e g a r d i n g  m a p  s c a l e ,  a n d  t h e  delirability of the “se of standard m a p  rcales.



2. Legends for atate  maps should generally be at the level of either phases of associations
Of autJgraups  ox phases o f  8550ciationB of familie*. For “low intensity” areas within
states, a higher level may be appropriate.

3. The proposal for legends at more than one categorical level appears feasible and useful
for sane areas. Additional  teatin*  and  examples  axe n e e d e d .

4. A statement as to the limitations in the uee  of all small-scale maps should be included
in a prcminent  place, both in the interpretive table8  or text and on the map. This
statement should include the point that the map is not to be used  for detailed or apera-
Lional planning, and reference should be made aa to the availability of detailed roil
surveys.

The Northeaet  conference approved, without levying specific charges, the recmmendation  that
the cClrmnittee  be continued.

The National Carmittee  concurs  in the four recommendation8  of the Northeast Regional Camnit-
tee.

Southern  Re,qional  Carmittee  Report

The xeport of the Southern Camnittee  was,  in general, an endorsement of the 1969 report of
the National Carmitcee. The membera  of the ccmmittee  were asked by the chairman to respond
to the charges levied by the National Camnittee.

The conclusions drawn by the chairman of the Southern Committee from  the limited re~ponre by
carmittee members are as follows:

1. The conwnsua “aa that the scalea , the naming of mapping unit., and other guide-
lines 8s prepared by the National Cwmittee  are aatilfectory.

2. Caution in “ainS general soil maps for interpretations was 8tronSly  emphaaired.

3. HeetinS  the decieion  making  needs of a broad lpectr~ of specific users of soil
mapr, and soil interpretations that will ltand the te,t of time “a~ the Soal
stressed.

4. In genera,,  the cOmmittee  favore using more than one categorical level in legends
for state and regional amall-scale  maps. (The National C.mm,ittee  feel8 that this
statement should have been qualified with a phra8e  acmething  like “when “eces-
sary”).

The chairman stated that information and experience fa accunulatinS  rapidly in the ntatel
and on a regional basis and that the Southern Region will be much more knowledgeable within
a  few yearl.

Example of map, legends, and interpretive tables fran His,iesippi,  Tennessee, and Texao  were
attached to the report.

Recommendations of the Southern ReSional Caomittee

1. The Regional cmmittee  be continued with the ,wle or 8imil.w  charges and that the sub-
sequent chainoan  make a more concerted effort to find exlrmples  of amall-scale  maps  end
legenda at the county, state, and reSional  levels.

2. The subsequent cOmmittee consider what interpretative decisiona  can be made frao wil
mapa and legend8  of various  scale and detail .

The National Carmittee agrees, in general, with the subncance of the report of the Southern
Regional Ccwlittee.

Went Re.@ional  ccaalittee  Report

The chainnan  of the Western Camnittee  appears to have adequately aumnarized the deliberationl
of this camnittee when he ccmmenred, “The diwusmion  indicated that there is considerable
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d i s a g r e e m e n t  on the usefulness of small-scale maps and the kinds of small-scale maps that are
needed.” During the discussion of the charges the following points  were made,  however:

The Western commit tee  etated that the map scale for cwnty maps suggested by the National
Ccmaxictee appears  to be reasonable. The components  in the legend can be series (or groups
of seriei) or phases of series (or groups of  phases)  depending on the purpose of the map.
T h e r e  ia a need,  however,  for  maps of  larger  scale  for  use at  public  meetings,  on televi-
sion and for display. (Ck~e member of  the Nat ional  Cormnictee  responded to thin  s t a t e m e n t
b y  cnmnenting  that  there  ie aleo a need, by teacher8  o f  so i l  s c i ence ,  fo r  wa l l - s i ze  maps
of the United  States and of the World and that ~caeone  should  a s sume  the  r e spons ib i l i t y
far producing them and making them available.)

T h e  carmiittee pointed out that the small-scale map of the conterminous  United States  and the
map of Alaska offer evidence that mapping units based on phases of subgroups are feaeible at a
sca l e  o f  1:1,000,000. At a scale of 1:500,000  the” mapping unit8  based on phases of  famil ies
of  subgroups should  be possible.

Reconmendation  of the Went  Reg iona l  Cnrnnittee

That  one categorical  level  be maintained,  i f  possible,  on all maps. An ex t remely  compl i -
cated patter” of  soi ls  in one part  of  a” area map,  however ,  may require  a shift to a
h ighe r  l eve l . A shif t  in categorical  level  might  also be necessary where a great  deal  of
detai led mapping has bee” done in part of a” area and no detailed mapping has bee” done in
o t h e r  p a r t s .

The conference,  without  levying specif ic  charges,  recanmended  that the cnm~ittee be cont inued.

The Nat ional  Cdnmiftee  does not concur in the recamnendatio” of the West Regional Comnittee
that  one categorical  level  be maintained on the legends of  small-scale soi l  maps.

From the review of the reports of the regional cnnmittees,  t he  fo l l owing  gene ra l  conc lu s ions
can be draw”:

1. The  cnmnittees  are in general agreement with the standard map scales suggested by
t h e  N a t i o n a l  Camnittee  far  county,  state, regional  and nat ional  soil maps.  These
are :

(a)

(b)

(c)

(d)

County maps:  Map scales  ranging f r o m  1:125,000 to 1:250,000.

State m a p s :  Nap scales r a n g i n g  from 1:500,000  fo r  amall  Btates to 1:1,000,000
for  moderate  (average size) states.

R e g i o n a l  mapa: For small regions use the same map scale as for States
(b above) and for moderate and large sire regions use map scales of from
1:750,000 t o  1:2,500,000.

National  maps:  Map scale of  1:1,500,000  to 1:7,500,000.

2. The ccmmittees  are in general agreement that map unit8  on small-scale county maps
s h o u l d  b e  based o” asrociations of soil series or on a s soc i a t i ons  of p h a s e s  o f
series a* a p p r o p r i a t e .

3. T h e  carmnictees  are in agreement  that  care  should be exercised in the kinds of inter-
pretat ions made at  various levels  of  general izat ion.

4. Two of  the  ccxnnittees  either recamnended  or favored the use of  legends at  mixed cat-
egor ica l  l eve l s . O n e  recnmaended  that one categorical  level  be maintained if  passF-
ble ,  and then gave t”o ex~nples  of  s i tuat ions where this  may “at  be possible .

5. Recommended that they be continued.

T h e  r e g i o n a l  cnmnittees  are to be camnended  for a good  job . The Nat ional  Canmlttee  part icu-
larly liked the report of the Weat Regional  Commit tee  for  the s ta tement  of  items  that  they
considered signif icant  to small-scale maps and the use of such maps for interpretive purposes.
T h e s e  statements  have bee” made a” attactm~ent  to this report. (Attaclunent  #l).
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discussions  and Recommendations  by the National  Carmittee

T h e  region*1  canmlttees  have studied the making of  interpretat ions for  small-scale soi l  maps
o” which the  map uni ts  *re based ei ther  on associatio” of soil series or on associations of
pha***  o f  so i l  s e r i e s . T h e  N a t i o n a l  C~mnittee  feels  that ,  a l though such interpretat ions
should be the concern of  every soi l  scient is t ,  they *r* outs ide the present  scope of  the can-
mittee, except  to  the extent  that  these i l lustrate  formats  appllceble to  higher  cate&xles.
Perhape  the cmittee6,  both national  snd regional ,  should consider  the relat ive eff iciency
o f  m a k i n g  interpretetions at  various levels  in the classif icat ion system  *“d to  this  extent
ehould  not reetrict t h e m s e l v e s  t o  t h i n k i n g  o n l y  o f  t h e  h i g h e r  cetegories. If B r e a l  need
exlats for  s tudying interpretat ions of  aslocietionl of  ser ies  perhaps the charge of  this
Nation*1 Camnittee  should he widened snd the name changed to Soil Interpretations of Small-
Scale Naps.

The consensus of the camnittee  members was, that  in  order  to  get w i d e s p r e a d  YS*  of generel
soil  maps,  the general public mu*t be able  to  understand the legends. I n  t h e  j u d g m e n t  o f  t h e
canmlttee,  the legend for  the general  soi l  map  of  Texas (Attechnent  #2), a l though i t  hes sev-
eral  weak points ,  i l lustrates  one way of  combining “laymens”  descript ions along with scien-
tific soil “am**  and represents  * s tep in  the r ight  direct ion.  One ccmmittee  m e m b e r ,  h o w e v e r ,
had  mixed  f ee l i ngs  8s to the necessi ty for  desi@ng legends for fweral aoil  maps  tha t  the
general  public CB”  unders tand. He s ta ted that  i f  our  maps *re to emphasiee i n t e r p r e t a t i o n *
the” he would agree that the legends should be prepared keeping the non-soil scienti*t in
mind. If the map is going to be * taxonmic  one,  however ,  and interpretat ions *re given in
accanpanying  tables ,  then the kind of  legend shouldn’t  real ly  make that  much difference to  the
“on-so i l  s c i en t i s t  s ince  i t  w i l l  on ly  *a-,*  8s a  key  to  t he  i n t e rp re t i ve  t ab l e s .

The  cmittee members  *greed that the map symbols on small-scale soil maps should be as u”com-
plicared *s poss ib l e ,  e i t he r  s imp le  nunbers  (1, 2 ,  3 ,  4 ,  e t c . )  o r  s l i gh t l y  conno ta t i ve  (A l ,
etc .  for  Alfilols; Dl, etc. for Aridisols; El, etc. f o r  Entisol*). T w o  o f  t h e  m e m b e r s  s t a t e d ,
however ,  that  we need to  reco,,“ire  that  there may he just i f iable exceptions to this . I”  the
ccmpilation  of the 1:1,000,000  soil map of the United States, the legend must be an open one;
the  symbols,  designed as they *f-e, permit  the addit ion of m a p  “nits and st i l l  keep the legend
organized.

Two formats of tables, one from Tennessee (Attachment  03) and on* from Mi*sissippi  (Atrachnent
84). for  handling interpretat ions of  small-scale *oil  map* *r* at tached to  this  report .  The
on*  frca Tennessee has  the  advantage of  showing at  a  gltlnce  the distr ibution of  l imitat ion
ratings for map units; but for people who do not know the soils, it has the disadvantage of
no t  i den t i fy ing  the  l im i t a t i on  reting with the soi l  “am*. Thfr  f o r m a t  uses * sunnary  r a t i n g
for stated uses of the map unit. The use of sumnary retings had a mixed reaction from the
c~mnittee because of the danger of thi* becoming the rat ing for  each canponent  in the *pectr\tm
of *oil*  compris ing an associatio”. T h e  co”s*“su*  was t h a t  BS long 8s t h e  limitetion of eech
o f  t h e  camponent  soils is give”,  the r isk of  “se=*  being mis led  by  summary r a t i n g s  i s  r e d u c e d
and there would be no objection to include such ratings on interpretive tebles. Sane planners
f i n d  s u c h  ratings very eppealing and, if they are to be used, it is better that “ e x p e r t s ”  g i v e
B sumnary  rating to a map unit than laymen.

The  sub ject  of c*tegoric  levels to be used on the legends of wall-scale soil maps is on*  not
easi ly reconciled in the minds of  most  soi l  scientists . T h e  N a t i o n a l  Cmrmittee  bel ieves that
t h e  us* of  legends with ei ther  * *ingle  ca tegor i c  l eve l  o r  s eve ra l  ca t egor i c  l eve l s  CB” be
j u s t i f i e d . It is opposed to more mixing of categorien  than required to enhance the inter-
pret ive potent ial  of  the map.

The term “rmall-scale soil mapt’  has bee” used in the Soil Survey over the years for any  so i l
map (county,  s ta te ,  regional ,  and nat ional)  having B scale smaller than that used on the
de t a i l ed  maps  wh ich  *r* * part of * published soil  survey. In discussions the term is o f t e n
loosely used; sometimes the magnitude of the number is improperly associated with the size of
t h e  s c a l e  (e.g. 1:1,000,000  i s  l a rge  sca l e  and  1:126,720  i s  sma l l  s ca l e ) .  I n  one  o f  t he
regional  reports ,  the term “large scale  small scale soil  map” was used.  The Nat ional  Corn-
mitt**  bel ieves that  with a” adequate  def ini t ion for  and subsequent  correct  use of the tam
“small-scale soil  maps” our canmunicetion  with others not accuntwed  to our broad u*e of the
term would be improved. I t  makes no specif ic  recannendation.



Recmme*ded  *ct*vitie.  f o r  the Regional Camnittees

1. C o n t i n u e  to ref ine and tes t  the  guides and cri ter ia  set for th  in  the var ious regional  a n d
natior,a,  r e p o r t s .

2. C o n t i n u e  t h e  developnierrt  and evaluation of  small-scale 8011  maps,  legenda,  sod in t e rp re -
t ive tables of states and regions using the higher categories  (family level  and higher)
o f  t he  so i l  c l a s s i f i ca t ion  sys t em.

Should the National Conrmittee  be Continued?

T h e r e  1s no question  about  the cont inuing need for  f inding bet ter  ways to  set forth interpre-
tat ions for  taxa in the higher categories, but there 18 a  quest ion about  h o w  m u c h  more a corn-
mittee  like this is  l ikely to be able to do in t h e  n e x t  t w o  y e a r s ,  or even f o u r .  T h e  camnit-
tee has assembled a pret ty good set  of samples of legends and tables, and there is good ag ree -
ment  between the regional  ccmmittees  and the national camnittee.  The decis ion to cont inue or
to discont inue Cormnlttee 11,  Soi l  Interpretat ions at  the Higher  Categories  of the New Soil
Classif icat ion System, is  lef t  to the discret ion of  thitl c o n f e r e n c e . Therefore, Mr. Chairman,
al though the regional  camnittees  reccmrwnded  that they be continued, the National C o m m i t t e e
recommends that it be discontinued.

The Conference approved the  conmitteela  report but voted that it should be continued with a
r eo r i en t a t i on  o f  i t s  activ*ties.

Discussion of  the cwnnlittee  report  by the conference cal led at tent ion to the fol lowing points
concerning genera1  sail maps.

1.

a *.
3.

4.

5.

I” most instances there ia “a relat ion between the general  soi l  map in a  Resource Con-
servat ion and Develo~ent  Plan, River Basin study,  Watershed s tudy,  e tc .  and the pro-
posals and plans contained in such plans and studies.

The general sail map included in the kinds of plans and studies mentioned above usually
da not agree with exi8ti”g Regional  and National  general  soil  maps.

People really do not know ho” to use general soil maps. T h i s  is a public educational
activity.

Soil  scient is ts  da not  know how to uee general  soi l  maps to their  ful l  interpret ive
p o t e n t i a l . This is a” i n t e rna l  t r a in ing  p rob l em.

Discussion of  the general  aoil map in aoil survey  manuscr ipts  needs  r e - examina t i on .
S h o u l d  thin discussion be in specif ic  or in general t e r m s ?

T h e  c o n f e r e n c e  inatrucred  the Nat ional  Canmittee  to wide” the scope of it@ activit ies to
include the making of  interpretat ions from small-scale general  acil maps at  various levels  in
the  c l a s s i f i ca t i on  system,  i n c l u d i n g  t h a t  o f  t h e  s e r i e s . Suggested  a c t i v i t i e s  f o r  t h e
Na t iona l  Cnmnittee  are contained in the “Notes on diecuseio”  concerning Ccmrnittee 11 Repor t”
appended to this  report .

Recanmended  Activit ies for  the Regional  Cw,m,itteen

W i t h  reorientation of  the National  Carnnitfee,  the four  Regional  Canmittees  are requested  to:

1. Continue the development and evaluation of small-scale soil maps, legends, and inter-
prettve t a b l e s .



2.

3.

Concentrate  their  effor ts  on the general  soil maps i nc luded  i n  t he  pub l i shed  so i l  su rvey ,
Resource Conservat ion and Dcvelopnent  plans, River Basin studies, etc.

Recmend  ways of  enhancing the interpret ive potent ial  of  the general  soi l  map included
in the published soi l  survey,  RChD  plans,  e tc .

These  three  recmendationa  supersede the recmendations previously given.

J. D. Rourke, Chairman
K .  T. Ackerson
D. S. Fanning
A .  C. Orvedal
G. D. Smith
K .  K. Young



gs on discussions  concerning  cmmlittee 1 1  Report

Correct ions in body of  report

C. E. Kellogg (1) - References  to “map scales” should be corrected to read “s tandard map
scalea”. “se s tandard scales  for  maps. Fractional  scales should appear on al l
maps.

M. 6. Cline (2) - B a r  scales a r e  i m p o r t a n t  a l s o .

Continuance  o f  Camnittee

A.  C .  Orvedal  (3,14) - I n c o n s i s t e n c y  exist8 in ~eccmnending  ac t iv i t i e s  fo r  Reg iona l  Cm-
mittees and at the 8)ame time recommending discontinuing of the National Committee.
D i s c o n t i n u i n g  Cmittee does not imply lack of importance of small scale maps but
fur ther  effor t  a long l ines  of  current  acti”ity would resul t  in  reworking old
material. Redirect ion of  Cmmittee  effort would be paasible.

J. D. Rourke  (16)  - Cmittee repo r t  i nc ludes  i dea  o f  r ed i r ec t i on  a s  an  a l t e rna t i ve  to
d i scon t inu ing  i t s  ac t iv i ty .

C.  E.  Kellogg (15)  - Agrees with idea of  reorientat ion of  Committee act ivi ty.

Suggested areas of  act ivi ty for  Cmmittee

R.  B.  Grossman  (4) - Some  i n t eg ra t i on  o f  wa te r shed  ac t i v i t i e s  w i th  ma l l  s ca l e  maps
would be possible.

L. J. Bartelli (5) - R e s o u r c e  c o n s e r v a t i o n  a n d  d e v e l o p m e n t  p l a n s ,  ri”er basin s tudies ,
So i l  and  Wate r  Conaervatioo DiBtrict  goala all  rely on general  aoil mapa,  b u t  t h e r e
is nothing in plans of activities which relate  proposals  and plans to general  soil
IMPB.

C. E. Kellogg (6) - General soil maps are not made ear ly enough.

I.. J. Bartelli (7) - Na t iona l  Cmdttee  c o u l d  p r o v i d e  g u i d a n c e  a n d  i n s t r u c t i o n  o n  use of
general soil m a p s .

C. E. Kellogg (8) - Committee could prepare a guide far use of general soil maps.

V. G. Link (9) Conservation  Needs Inventory could be t ied to general  soil mapa.

C. E. Kellogg (12) - There are  diff icul t ies  in  using Conservat ion Needs Inventory data .
Samples  were not  selected according to operat ing uni te .

U. L. A n d e r s o n  ( 1 7 )  - R e s o u r c e  Developnent  Divisicn welcomea the aaaistance of Soil
Survey in improving the  uBe of  general  soil maps in the Division.

General  sail maps as reaching tools

0. C. Olson (10)  - General  soi l  maps are B va luab l e  t e ach ing  t oo l .  De t a i l ed  i n fo rma t ion
18 requested subsequent to study of general maps.

0. S. Fanning (11) - Need exists  for  wall-s ize maps for  teaching and demonstrat ion.
These would assis t  in  popularizing soi l  surveys.

R. I. Dideriksen  (13)  - In Indiana,  general  soi l  maps o f  c o u n t i e s  a r e  b e i n g  u p d a t e d .
C o n s u l t i n g  firms  using present  maps are  using outdated information.  A Planning
H a n d b o o k  h a s  inatructians for making overlays and special-purpose studies.  Soils
and genera, soil maps are used  for  explaining problems encountered.



StatemCntS  from  Report of Carrmirtee  7, west  Regional  Technical  Work-Planning  Confcrcnce  for
Soil Survey, Las Cruces,  New Mexico, January 26-29, 1970.

B e f o r e  contmenting  on the  charges  we should f irs t  l ike to discuss some i tems that  we feel  are
s ign i f i can t  to small-scale maps and the use of such maps for  interpret ive purposes.  We list
then, not because they are original but because a few of them may bc overlooked and some have
a bearing 01, our discussion  of  the  charges .

Nost map units on small-scale  soi1 maps  a r e  a s soc i a t i ons . The  associat ions may be of  orders,
suborders ,  great  groups,  subgroups,  famil ies ,  or  ser ies ,  or  of  phases of  any of  these cate-
go r i e s . h few map units are wdifferentiated  groups or miscel laneous land types.

Interpreeive statements can be made of individual map ~“its or of components of map units, or
both. E x c e p t  in the case of map units consiecing  of very similar  soils ,  many interpretive
statements  about individual components can be more specific than statements  about map units.
Although the precise  locat ion of  the components  ie nor show” on the map,  in many cases the
posit ion in the landscape of each major component can be described. Thus a map user can,
with some degree of accuracy, determine the kind of soil at most points within a mq uni t .

The higher  the categorical  level  the fewer the assertions that can be made of any group, but a
d i f f e r e n c e  in ca tegor i ca l  l eve l  does  not mea” there  will be a  difference in degree of  speci-
ficity of all i n t e r p r e t i v e  StateTCents. Some statements can be as specific at the order level
a s  a t  any  lower  l eve l - - fo r  example, s h r i n k - s w e l l ,  h y d r o l o g i c  group,  t r a f f i cab i l i t y ,  and  limi-
tations fo r  s ep t i c  t ank  f i l t e r  f i e ld s  o f  \‘ertisols a n d  Histosols.

I” most  cases (perhaps al l)  levels  of  general izat ion to w h i c h  m e a n i n g f u l  i n t e r p r e t i v e  s t a t e -
men t s  app ly  a r e  fewer  than  levels of cveegorical  gene ra l i za t ion  wi th in  the  so i l  c l a s s i f i ca -
t ion system. For example,  while  the soil classif ication system has six categorical  levels,
probably no more than two iriterpretive levels  are meaningful  from the s tandpoint  of  l imita-
t ions for  septic  tank f i l ter  f ields,  and no more than three f rom the s tandpoint  of  l ime
reCpAiE!XTe”t.

P h a s e s  can be as useful  on small-scale maps a~ on detai led maps,  and the same  p r inc ip l e s
apply  in using that . Any class of any category may be subdivided into phases based on any
characteris t ic  s ignif icant  to use  or  management . Phases may be based on selected cri teria
fc’r classes a? l o w e r  levels of the classification s y s t e m ;  f o r  example, t e x t u r e  or tempera-
turc phases  can be used at the subgroup level, and lithic phases  ca” be used at the great
group level.

The importance of  phases varies  with the kind of  interpretat ions being considered. For
s p e c i f i c  s t a t e m e n t s  to be made about use of  sai ls  for  i rr igat ion,  “arrow slope breaks,  say
o f  2  p e r c e n t ,  5 p e r c e n t ,  10 p e r c e n t ,  15 percent, and 25 percent, may be necessary. For
specific statements  about  use of  soi ls  for  sept ic  tank f i l ter  f ields and sane other  “on-
fan, uses, s lope breaks of  about  5 percent  and 10 percent  arc necessary (at  least  in  areas
w h e r e  soils having a slope of less than 5 percent  have a s l ight  l imitat ion and soi ls  having
a slope of 5 to 10 percent  h a v e  a  m o d e r a t e  l i m i t a t i o n . )  S h r i n k - s w e l l ,  penncability,
hydrologic group,  load carrying capacity,  l ime requirement, and water-holding capacity do
not vary by slope.

Small-scale maps can be made far a specific purpose (to meet the needs of a particular person
or group) or for general  purposes ( to  meet  the needs of  a  var iety of  users) .

Most sma l l - sca l e  maps  will be made for  the use of  people other  than  soil  scientis ts .  This
suggests  that  the legend should include a  d e s c r i p t i o n  of the soils in terms a laywan can
unders tand.

I” published soil  surveys there general ly is  no need L O  include a legend with derai led inter-
p r e t a t i ons  Of c o m p o n e n t s  o f  map ““its 0” the sn,all-scale oap. I” reports  c o n t a i n i n g  Small-
sca le  ataps but  lacking detai led maps the swll-scale map “ill likely b e  more  d e t a i l e d  t h a n
otherwise.



,vrTACHMENT #I cont’d.

The “ri”i”ull-sizcd  area that can  be shown on maps  of different  scale is a* fallows:

1:7,500,000 900 square miles
1:1,000,00” 15 square miles
1:500,000 4  s q u a r e  m i l e s
1:250,000 1 s q u a r e  m i l e
1:125,000 .25 s q u a r e  mile

O n c e  a  small-scale m a p  h a s  b e e n  compiled i t  18  a  r a the r  simple m a t t e r  t o  r e a r r a n g e  the c o m -
p o n e n t s  O f  e a c h  m a p  unit in the legend L O  reflect a particular  i n t e r p r e t a t i o n  o r  Bet o f  i n t e r -
pHt?.LiCJ”S. nmp unit based 0” a n  alSOci.atio” o f  subgroups in m o s t  c a s e s  can alea be a  m a p
unit based o n  a n  a s s o c i a t i o n  o f  phases of subgroups by merely  n a m i n g  a n d  d e f i n i n g  the phases.
T h u s ,  more than o n e  i n t e r p r e t i v e  legend m a y  bc prepared  f o r  a  g i v e n  m a p . I f  the itenzs to b e
iwerpreted do not r e q u i r e  p h a s i n g  o f  c o m p o n e n t s  f o r  s p e c i f i c  s t a t e m e n t s  co b e  m a d e ,  the
l e g e n d  w i l l  b e  s h o r t e r  t h a n  i f  t h i s  i s  nor t h e  c a s e . I f  a  g i v e n  m a p  u n i t  consists of several
c l a s s e s  c o v e r i n g  a  w i d e  r a n g e  o f ,  s a y ,  s l o p e  a n d  s l o p e  d i f f e r e n c e s  a r e  i m p o r t a n t  f o r  t h e  ,mr-
pose of  the  map, t h e  l e g e n d  d e s c r i b i n g  cmponento  c a n  b e  l e n g t h y .



ATTAC,LMENT  82

GENERAL SOIL MAP - TEXb.5
(I” p r e s s  - f o r  release in 197U)

LEGEN

E x p l a n a t i o n :  T o  p r o m o t e  p u b l i c  u n d e r s t a n d i n g  o f  t h e  s o i l  rcsource~  of Texas is the  abjecti,,.
Popular  and scientific language  a r e  both used t o  facilitate  con”“u”Icatio”  among a  broad s p e c -
t rum Of  users.

Main h e a d i n g s  m a k e  R v e r y  g e n e r a l  s t a t e m e n t  a b o u t  t h e  soLla  o f  a  l a n d  r e s o u r c e  a r e a  f a l l o w e d
by a list o f  s o i l  o r d e r s  ( i . e . , Vertisols) p r e d o m i n a n t  i n  t h e  a r e a .  O r d e r s  a r e  t h e  h i g h e s t  o r
most g e n e r a l  c a t e g o r i e s  o f  s c i e n t i f i c  s a i l  c l a s s i f i c a t i o n .  L a n d  r e s o u r c e  a r e a s  a r e
geosraphically-associated  e x t e n s i v e  u n i t s  o f  l a n d  s i m i l a r  i n  a  g e n e r a l  w a y  a s  L O  soils. c l i -
m a t e ,  n a t u r a l  v e g e t a t i o n  a n d  physiogra@,y. E a c h  a r e a  is d e s i g n a t e d  b y  a  n a m e  ccmznonly  used
withtn the  state ( s e e  i n s e t  m a p ) .

B e l o w  e a c h  m a i n  h e a d i n g  a  t e r s e  d e s c r i p t i o n  a n d  a 118t  of Great G r o u p s  ( i . e . ,  Pelluderts)  of
s o i l s  a r e  given f o r  t h e  o n e  o r  m o r e  r e l a t e d  s o i l  a s s o c i a t i o n s  w h i c h  f o l l o w .  T h e  a s s o c i a t i o n s
a r e  the u n i t s  d e l i n e a t e d  o n  t h e  m a p . T h e y  h a v e  hy@,cnated  n a m e s  m a d e  u p  front name8 of two or
t h r e e  s o i l  s e r i e s  o f  m a j o r  e x t e n t  w i t h i n  t h e  d e l i n e a t i o n . Soils v e r y  s i m i l a r  a6 c o  k i n d ,
arrangement  a n d  thickness o f  n a t u r a l  layera  o r  h o r i z o n s  a r e  k n o w n  as a soil s e r i e s .  A  g e o -
g r a p h i c  naue loca l  to  the i r  occur rence  i s  usua l ly  used  Ln i d e n t i f y i n g  t h e m  ( i . e . ,  B e a u m o n t ) .
Soil  ser ies  in  each assoc iat ion  are  in  turn k e y e d  to the appropriate  Grea t  Group,  a  c a t e g o r y
o f  s c i e n t i f i c  soil c l a s s i f i c a t i o n  more d e f i n i t i v e  a n d  a t  a  l e v e l  l o w e r  t h a n  t h e  O r d e r .  O t h e r
s o i l  s e r i e s  n o t  naned i n  a n  a s s o c i a t i o n  o c c u r  i n  t h e  a r e a  d e l i n e a t e d  a n d  a r e  i n c l u d e d  i n  t h e
toeal a c r e a g e  s h o w n .

S y m b o l s  w i t h i n  delineations  o n  t h e  m a p  r e l a t e  to s o i l  associations  described  a n d  c l a s s i f i e d  in
the  l egend. A s s o c i a t i o n  s y m b o l s  consisf of coneecutivc  embers f o l l o w e d  b y  a  c a p i t a l  l e t t e r
r e p r e s e n t i n g  the  Order  o f  the f i rst -named so i l  in the associution,  1-V (Vertisols) t h r o u g h
73-E (Entisals). S i n c e  t h e  s y m b o l  ‘:A” is used for Alfisols, I’“” is used for kidisols.  F o r
the rwo types o f  Rockland, t h e  s,n>hal “T” i s  u s e d .



4-M

5-M

6-N

Lake chard’ -Ednab-Bernardc . . . . , . . .

“ictoriad-Oreliae-clareville 6 . . . . . . . .

Bearm,o”ta-MoreyC-Crovle $i . . . . . . . . . . .

Saline clayey a n d  loa,y  foils o f  m a r s h e s
a n d  s a n d y  s o i l s  o f  b e a c h e s :

Ha,&quoUba,  Uap.eaqueptib,  Udipmme,tic

Harrisa-vestanb-ca1vrstonC  . . . . . . . . . .

C r a c k i n g  c l a y e y  s o i l s  a n d  f r i a b l e  l o a m y
s o i l s  o f  the Brazes  and Colorado  River
f l o o d  p l a i n s :

Hal.'tudo&n, Uti~&vcntab, Hapf_lL&touAc

MillerC-~orwoodb-PledgeP  . . . . . . . . , .

Morelanda-Pledger’-Norwoodb  .  .  .  .  .  .  .  . .

*pprox.
Acreage

3,800,000

1,550,000

1,000,000

800,000

800 ) 000

600,000

7-A Katya-Hockleya-Clodineb . . . . . . . . . 1,450,000

TOTAL 10,000,000

+The classification at  t h e  GzetLt Gaoup  l e v e l  o f  soil series i n  e a c h  s o i l  association  18
i n d i c a t e d  b y  t h e  m a t c h i n g  s m a l l  l e t t e r s .

a



ATT*CHMEsT  113
(Joe A. Elder, Tennessee )

S e p t i c  T a n k Hous ing PiC”iC
Drai”age w i t h Axeas and Street3

F i e l d s Central  sewage C a m p s i t e s and Roads A g r i c u l t u r e

S o i l Main S o i l Degree o f % of % of % of % of % of
Area Series L i m i t a t i o n Area Area Area Area Area

1 .  R e d  c l a y
soils on
r o l l i n g
h i l l s

DeCstUr S l i g h t 10 65 60 10 60

Wsynesboro Modera te 20 10 20 70 15

Lindside Severe 70 25 20 30 25

are Melvin SUTWry severe S l i g h t S l i g h t Modera te Slight

and  Talbott r a t i n g



ATTACHNEST  03 CDNT 1 D.

MapsCwnry TO be put on face  o f  m a p

1. Gravelly Hills  and Ridges:  Soils are 10 to 15 feet deep CO l imes tone  rock : they have good drainage and pemea-
bility except  the narrow strips of first bottoms  are  of ten f looded and have high water  tables  during winter  a n d
spring;  soils  are yellow or red clays containing chert gravel;  s lopes range frm 15 to 35 percent .  The main
roil  problems are steep slopes,  low fert i l i ty,  and drainage in rhe mall bottomlands.
Bodine-Baxter-Lobelville  so i l  a s soc ia t ions .

2.
3.

Exhibit 113 State MapsOn f a c e  o f  m a p

Cherokee Highlands: Steep, wooded ridges make up about three-fourths of the area and narrow rolling valleys between
t h e  r i d g e s  t h e  r e s t . Soils  on the r idges are loamy, stony and 10 to 25 inches  deep to s a n d s t o n e  r o c k .  SaLIs  fn
the valley ate more than  50 inches  to rock ,  pe rmeab l e ,  and  lorrmy,  but  are poor in fert i l i ty.  Land suitable for
cu l t iva t ion  i s  i n  sma l l  f i e lds  in  the  va l l eys . Nvmerou,  strews f u r n i s h  c l e a r ,  c o o l  w a t e r  to al l  parts  of  the
a r e a . Camping and picnicking sitea are abundant, and good hwesires are plentiful in the valleys. Highways
require  deep cuts in  hard sandstone. The area has potent ial  for  recreat ion,  forestry,  and l imited farming.
1. T y p i c  Hapludulrs - Typic Dyserochreprs  (Hartsells-Muskingum) Desc r ip t i on  o f  these  uni ts  can be on back  o f
2. T y p i c  Paleudults  - Hmic  Hapludults (Jefferson-State) map, if they need ‘co be described.
3.



ATI‘.4CHMENT  114
G’. B. Pa rke r ,  Mis s i s s ipp i )

Soil  Association and Percent  of Percent Parent
Percent of pro,ect Area A.¶sociation 11 Slope Material Drainage 2/

Savannah-QuiDnan-Mashulaville  4%
Savannah 30 o-7 Loany  coas t a l  p l a in Moderately veil
QUitman 25 O-3 Lmny  coas t a l  p l a in Somewhat poorly
Mashulaville 20 o -2 Poorly

Depth 21

L0.m 20-24”  to fragipan Strongly acid S l i g h t Good @J Fair Good
LOan 18-22” t o  fragipan Strongly acid S l i g h t Good F a i r Good

4I
L o w 16-20” t o  fragipan Strongly acid S l i g h t Fair Poor Fair

Poor Good Good Fragipan,  high “afer t ab le

11 The ranaining  p e r c e n t a g e  convicts  of inclusions of other soils.
21 Drainage refers  to condit ions of  drainage that  exis ted during the developoent  of the soil.
11 Depth refers  to  the  depth that  roots till easi ly penetrate to absorb water  and nuerients.
21 R e a c t i o n  r e f e r s  to the degree of  acidity or alkalinity of a soil .
>I Ccmunity  s e r v i c e s  r e f e r s  t o  s u c h  items  as : Cmuniey  water  and sewage system, streets, etc.
a/ Ind iv idua l  s e rv ices  refers main ly  to su i t ab i l i t y  fo r  s ep t i c  t ank  abso rp t ion  f i e ld s .
71 Commercial  refers  mainly to sui tabil i ty far  shopping centers, parking lots  and l ight  industry.
St U n d e r l i n e d  r a t i n g  is the rar ing for  the associat ion.



The recaarendations  of the 1969 National  Cotittee,  number 13; the 1970 Southern
Regional  Comnittee,  number 9; and the Western Regional  Cowxitti, number 8 of the Technical
Work-Planning Conference of the Cooperative Soil  Survey were reviewed.

All but a fed of ttx IY carrendations  of these camnittees  on %il Survey Prooeduxs  have
been placed in national soils rrrzrroranda. Implementation of thzse mnvranda  to accelerate
tte publication of soil surveys began early in 1970. This effort rmst be continued through
fiscal year 1975 if we are to meet the schedule in the proposed five-year plan to acoelerate
the publication of soil surfeys. By 1976 publication of soil surveys should be in balanaz
with completion of field work.

If this balance is to be rraintaimd  it is essential that the soil survey field Sheets
and original raruscripts  be of high quality and especially technically accurate. To assist
in this effort the following guides have been OP are being prepared.

1. Guide for Fail  Map Compilation on Photobase  Map Sheets - August 1970 -
distributed Septefrber  28. 1970.

2. Guide for Authors of Published Soil Surveys - To be distributed - I"& 1971.

3. Annotated 'Aide for Authrs of Published Soil Surveys - Draft - June 1971.

National plans incluzk?  a study of the applicability of new developrents  in aerial photc-
graphy  (infrared  ard color photography). Included in these plans is a study of new -te
sensing such as tray  be prwided by Earth Resource Technical Satellites to determine the
applicability to soil surveys. Also use of cwputers is plawed  or being  studied for use in
soil rrap  mnpilation  and preparation of soil eurvey manuscripts  as well as for other phases
of the soil survey program.

Tte national guides for preparing high quality soil survey field sheets, legends, and
soil handbooks  serve also as a guide for preparing the sped&i soil reports with soil inter-
pretations. In addition specific guidelines on the ~pi-u%ctim  of and distribution of
advanced cc&s of soil survey field sheets, soil sweys for t~and-country  and camunity
planning, repxduction  of special "ports, and preparation of general soil raps are given in:

soils  lWroran~68,  July 29, 1968
11 ,I -37. (Rev. 2) Anril17. 1968
*, II -39; (Rev. 1) A&l 26; 1967
11 ,I -33. Revised August 14, 1961
II II -59, (Rev. 1) March 1, 1968

Special soil rep&s are being prepared for parts of soil survey aas during the m3p
pine, operations d for entire soil survey apeas  immediately after field mapping is ccm
pleted when there is a? urgent reed  for special  interpretive  maps prior to publicaticn.
Also special soilrxpx'ts  ape beingprepared  forparts  of areas andentire  areas forwhich
soil surveys hae  been published.

Regardless of the status of the soil survey  there is a continuing increase in the rum-
her of requests firm planning groups for special soil rzpxts of various kitis. @rurally
these rx!ports  consist of soil interpretive raps  and/or tables and start  descriptions of the
soils. 'Ihe great dwand  for these reports is indicative of tte kinds of soil survey infor-
mation ihat  arebeing  used effectively by planning groups. There also is an increase in the
nAer of requests for on-site tecWica1  assistance requiring an examination of the soil
ard interpretations for various uses, These are activities requiring soil scientists' tine
in addition to the tine  spent preparing maps  and texts for the published soil survey.

So that them will be rare effective ccoxxliration  of the different phases of the soil
survey  p-an and mxe effective use of the published soil survey, the cormittee  remmerds
the following:



1. Descriptions of soils in published surveys for areas adjacent to a new survey
areacanbevtiuabletothe  survey party. They provide aremrd  of se&33
and phase wnoepts  developed frannwy obsewations. Whether the soils of an
adjacent-aaelikethose of anew survey area,hcwever,nustbe  determined
through  study of the published  infonnaticn  and thmugh  field obsezvatims  in
boththe  adjacentareaand  new survey area. If the safie kinds of soils WCUP
in an adjacent -a with a published survey and in the new survey  area, full
advantage shxld be t&en of the published infonration  when the identifica-
tion and descriptive legends are being prepared. The publist4 infomtion
can rwk~ce greatly the acunt of time r-a&Red to develop the series rmd
phase concepts irdependently. Sxhinfcsrratim  can alsoserve  as a guide in
thenakingofobservatimsandpreparirgdescriptions  of soils in the T&Y
survey area. 'Ihe descriptions of soils for the descriptive legend should be
prepared by first-hand observations in the survey area  itself, Such cbsewb
tiow arr possible during the course of the survey, which will be th? one
cpprtunity  for direct study of those ysils over a span of several decades.

2. Each state ccmservationist  with Fepresentatives  of coopeMting  agencies
shmld give axlsideratim  to re-evaluating  the soil suwey progran  in the
state in an effort to determine hw to reduce and keep to a mininun the
large acreage of soil surveys (code  184).  in unpublished soil survey areas.,
that is being canceled amually. In fiscal year 1970 this canceled acreage
arounted  to 19 pelwnt  of the total acreage Reported  as soil surveys.  Lost
of the canceled acreage is in areas tbt have been rapped nmprogrxssively
ati are new being mapped on a p-ssive  basis. F'revicaus  to napping  prc-
gressively  the mappiw has been dme pririwily  on a f-by-farm  basis and
generally is more  than ten years old, Consideration should be given to
reporting to wde 107 the acreage of this kind of rapping in areas not on
the ten year completion  schedule, wittout  descriptive legerds  and withcut
adequate supwision  for quality cantml. The cmoe~us  of the Cmlnittee
is that wxinum  value of a soil survey can be tPal.ized  only if the field
wxk is canpleted within five years and published within another tw years.
To do this and Peduce the cancellation of large acreages of soil suvey~
annually will muire  a mnoentration  of soil scientists in areas of high
priority for soil surveys.

3. A one page soil interpretation sheet for each soil series (and phases) should
be developed  and sent to all states for use in coordirating  soil interpret+
tims between states. Each state origin&~  a soil series descriptim,  for
revi6.r  by other states, wald attach a copy of the completed soil interpre-
tation  s&et for that series. This prwedure  is IXX.I beinp  followed  in saw
regions but strxld  be adcpted  natimally.

I). The Soil Conservation Service  snd cooperating agencies stvxld  develop  a p-
oedurx for objectively testing the use of the publisted  soil survey (maps
and text) by people within the Service~and outside the Service. Opinions,
criticisms, and suggestions received from these people stild help in de-
veloping better procedures for use of the published soil survey. Follaap
on this effort after rreetings  have been held to inform people ha.?  to use the
published soil survey sharld be an a%i@ed responsibility. Also good cm-
stwctive  criticism and suggestions shwld be obtained fr(xl both the SCS
people and cooperators  where the publish4  soil survey is being used on a
trial basis in ~soupoe conservation planing,. Cmlm?nts  frrmallof these
people wh? hwe used the published soil survey also may be helpful in de-
termining bar the cmtents  nay be arranpd for vast effective use.

5,. Because of the mvly uses being wde'of  th? soil survey, the Sail Consewatim
Sexvice  wd cmperati~ q,encies  shmld develop supgestiorrs  and guides for
overcani~,  soil  limitations for all uses. lhis has been daw for -land,
xodlard,  and range. The development of these re-rdations  rmld  h! a
cooperative effort of the soil scientists, engineers,  and representatives
of other appropriate discipliws.



6.

7.

8.

There is a continuing effort to i~~rwve the quality of the soil swey rwu-
scripts submitted from the states and reduce the tinx?  required for reviewing
these rranuscripts  in the Washinpton  editorial unit. We sug@st, therefore,
that consideration again be given to implerrenting  the following ~conrwrxia-
tion presented by Comnittee  13 "Soil Survey hooedures"  of the 1969 National
Technical Work-Planning  Conference  of the Cooperative Soil Survey. 'I?E
state mnservaticmist  rust set up state soil survey responsibility to prc~
vi& personal  guidance for each rmthor in preparing thE first draft of a
soil survey manuscript. This guidance shculdbe  providedby  aneditor&
a soil scientist located in the state office. The work of each authxwculd
be checked at frequent regular intervals to insure that his work is being
maintaiwd at an acceptable level fmm start to finish. where the state
conservationist agrees with this procech~rv  an editor shdlld be employed and
placed on the state staff to provide leadership in editing soil survey mule
scripts md special soil reports. The  tine of this employee  ray be confined
to one state where two OP msre rawscripts  are prepared annually or the time
of an editor may be distributed anung two op nvre states where less than two
nunwcripts per state .XY prepared annrally. This individual wculd work with
soil scientists on the state staff responsible for soil survey rraascripts.
The Washington  office Would prwide the training and technical guidance to
these indivi&als. The editor on the state staff would be responsible for
pticinp, soil survey manuscripts  that would not require any appreciable
further review in the Washington editorial unit. Assistance in the prepara-
tion and vzview of manuscripts by tbz RISC would be provided  prior to the
tim the nwuscript is turned wer to the state editor. The Washington
editorial unit and the office of Chief, Farusrripts for Fublished  Soil Surveys
(t@attsville) will be staffed to pro/i& training and technical guidance to
editors in the states, to prxnfread  ard n&e final checks on rawscripts  prior
to submission to GFU, and in addition to edit soil survey  manuscripts from
those states having insufficient wxk to justify errploying  an editor on the
state staff.

Greater effort should be made to include m?mbers of the state staff, area
conservationists. and district conservationists during the initial soil survey
field review of an -a. This giwp  sharld determine the kinds of napping
units wquired  to met the needs for resource planning based cm anticipated
uses. Such a prcedure  will require nure tine initially but shculd result in
a better underr;tandi~  of the objectives of the soil survey and mllp effective
use of the published soil survey by these people end cooperators.

Electronic equipment and autocratic  data processing  prwe&res  smld be evalu-
ated for pxsible  use to irrrwse  efficiency of soil survey procedures.  'Ihe
first conportents  of an advanced nepping  system for nap nwuscript  cc&l&on
have been  installed in the &attsville,  Eld. Cartographic Unit. Also develop
mentalworkunderway  at the SouthRI'SCisprwiding  usefulexprience (ad
ideas); and what is being le& there should be ewloited  fully in further
studies. Possible use of AD by state SCS offices should not be overlo&ed.
At this stage greater emphasis is needed on studies--systems analyses--to
determine not only feasibility tut, mxe important, cost-effectiveness of
alternative ways of preparing series descriptions, soil interpretations, and
other parts of soil survey  wnuswipts,  also soil c&relations and tintdining
remrds  of varicus  kinds.

'IYese  sugp,ested  procedures  when inplerrented should  aid field soil survey  operations,
improve  th? quality of soil survey rawscripts,  and increase  the use of the published soil
survey,

This amnittee suggeststhata  ammitt- on%ilSuveyProoe~sbe  contiroed.

Suggested activities for future  carmittees: (In addition to thxe suggested by
1969 oxrnittee).

the

1. Continue  to develop and evaluate procehups  for obtaining greater a-d mx-e
effective use of th? published soil survey. This includes praentation  of
the mterial in the plblicaticn  and creating a desire to uee it.



2. Continue to study and evaluate elechonicequipmzntrmd aturaticdatap-
cessing procatiEs for pssible  use to increase the efficiency of soil s-v
proOedllrpS.

--w_--
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L. J. Bartelli R. D. tbckensmith F~Lzert  Shields
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Notes and suggestions duriw the discussion of Committee  12 Report - Soil Survey
Pxoxhres,  January 28, 1971:

Bartelli: Objects to item lwith respect to use of published rraterial  from a
published soil survey in preparing a descriptive legend in a newly
initiated soil survey in an adjoining catty in its present form.
Further  stated that each soil survey is separate and soils rmst be
studied and described anew as they ara obsaved in that canty.
Suggested that Dr. Si!mnson  prepare a statement that reflects a
rare caplete  approach  to this objective.

"an derwet: As I unda-standthz  statementinthe  report,ifycuhave  two ad-
jacent mvlties and it is knam that soils and landfonm are
similar in both and one has been recently  published and in the
other a new soil swey is being started. then in the initial
draft of the descriptive legend for the new soil survey area we
rake &nun use of the published descriptions where they are
applicable. ps the s-y progresses and new informstim beas
available, chvlges  are m?& as needed.

Bwtelli's notion carried by mnfersnce  vote.

In addition to the Camdttee 12 Report l4r. Jerane A. 03ckcwski presented the follariw
report:

Presentation at the National Tectical Work-Planning  Conferwxx
of the Cooperative Soil Suney

Jeraw A. Gockwski,  Director
Cartographic Division

Jarwry 28, 1971

Ph3tcbase  Sheets for Progressive Napping

The use of ph3tcbase  sheets (atlas sheets) is re amwended for pn@ssive  mapping where the
field wxk will be carpleted within about  a S-year period. Appmxirintely 2 n8n-e years will
be required before the survey  is published which mans that the aerial plntography  would be
appnxiwtely 7 years old. In-y areasthelanduse  change in 7 yearswould be negligible;
inother  -sth?re couldbe  atrwendsus  amwntof *e and newphotographywculdbe  FP
quired.

lhere  an2 several advantages to utilizing photobae sheets for progressive rapping.  ?hese
arre:

1. Photography nay be obtained  in the cptimm season for ptito  interpretation.
tit generally, this photopaphy  will be obtained  when there is a lack of
vegetative cover. In saw states th? soil scientist's field tim has been
reduced by 20-25 percent because of utilization of this photographv.



2.

3.

4.

5.

Better qulity  nwpping  Prsults  through  use of photobase  sheets. Less
rratching  is required. When  a photobase  sheet is used for mappine  an
average  area of 700 square miles, 1:20,000  scale, apprwiwate1y 450
lineal miles of matching are required. If itiividual  field sheets are
utilized with 4 sections ~_~ped per sheet, these rrrsult  in approximately
1,200 miles of matching, and if stereo pai= are used with tw sections
napped per photo, approtinately  2,100 miles of matching are muired,
lhis natchine,  represents considerable tirwz, effort and wst.

tip rparwxript  compilation tinr  wxld be reduced, If field rapping  can
be accomplished with publicatim syrr&ls,  the changes mated  by the
correlation muld be sham on an overlay and the overlay and the origiM1
cald be .sent directly to the map finisher. 'Ihis would rean a wet of
appmximately  $1,500 for nap carpilation  by the state versus  $6,000.
which is estinated  at the present tine for an average  sunw area. If
the area is rapped  on photobase  sheets with the field rappi,%  symbols,  m
overlay wxld  likely be Dequired  which wculd  star both delineations and
publication 6@ols. NonetTneless,  the total mst would be in the range
of $3,000 to $4,000 versus $6,000 if the wxk has to be cmpiled  fran in-
dividual aerial plntogrwphs.

~qualityoft~pphotogMphywouldbeappreciablybettersincethesf
would be first generation  prints of the origin&negatives,

Mapping at publication scale will allcw the states to have better mntrol
of the survey raking certain that cartographic detail is not excessive at
publication  scale.

There are also disadvantages. The atlas sheet nwsures about 11 inches by 17 inchzs and is
nolp  difficult to Watt with in the field. The photobase  sheet is notthebesttraininptcnl
for IIR~  soil scientists sirre areas fawn 9 to 37 l/2 squwe  miles are sM on each atlas
sheet dependent upon the publication scale.

1 wculd like to spend a little tine discussing th? developnent and the use of high-altitude
photography. In fiscal yea 1968, 4 areas  with different flight characteristics were flown
for the NCSS program. 'Ihe result of studying these flights prcwed ttit  this was d feasible
neans of obtaining photobase sheets in areas of la, relief. (300 feet within a 2 mile
radius of any paint.)  In fiscal yew 1969, tie states funded and received  8 areas. Nine
were flcwn for the NCSS publication schedule. In fiscal year 1970 the states fund& and
contracted for 47 areas and 54 were flown for the publication schedule. In fiscal year 1971
to date, 17 jobs have been funded and axe under contract for the states and 98 have been
contracted for the publication schedule. We did 1~3t  anticipate this degree of p&i&p&ion
by the states; consequently.  the Cart~hic  Division has pmblerrs  in providing  state
funded plntobase  sheets to the field in a tinely ranrxzr  because  of the accelerated NCSS work-
load. Me a~ planni~ to have the field cartographic units assist the Ivattsville
Cartographic  Unit in prepwing  the photobase  sheets for the field in a rare tirely  -er.

several

1.

2.

factors w-z involved in the procurement  of hi+altitude  aerial photc@aphy.

Publication scale rust be stated in the soil survey ha-k plan and adhered to
in nappi=. lhe flight specifications are d&wed to fit the publication
scale and owe the pheography has ten obtairrd,  it is not possible to re-
vise the publication scale for an area except at great additiowl  cost.

The &termi~tiOntooMainhigh-altitu&photOgraphys~ldbemade  as early
as possible in the fiscal year. Those  areas to be flcwn  for the states are
added to a large mntmct for the NCSS publication program  which is let
early in the fiscal year. An exanple  of the swings  to be effected follws:
A flying amtract wa6 let Nash 3, 1970, for 23 a- in 15 states. he
areas  in Mimesota  and tismnsin  were cmtracted at $4.31 per square mile.
In the ccntractwhichwas  let Septen&er  22, 1970, for 103 area, several
areas in Mimesota  and Wisconsin were bid at $1.75 per square mile.



3. YCN nust irxlicate  the flying season limits for the ama dependent on your
needs. If the contractor  has alonglead tim he will likely submit a
low bid; hmever, if it is a close schetile,  costs for flying this area
will be high.

4. lhe cmntractpnxedure  has been revised to allm a 25 percent increase
in the bid items at the unit price  in the contract, provided that close
strictures are mtplaced  cnthe contractor.  Ifthztimingis  very close,
a sepzmte  contract  rust  be let for these areas. If the cost is estimated
in excess of $2,500, a fornwl  bid invitation mst be issued and at least
6 weeks ofleadtim are requimdbefore  thecmtracts ape let. If the
area can be ccmtmcted for less than $2,500, a minirum  of 4 weeks  lead tire
shculd  be setup to allcwtim  forthe  entim coninwtingprVcxhm.

In arnclusion,  the use of photobase  sheets will result in a cc& reduction  vehicle for prc-
gressive  soil surveys and later for NCSS publication. These item mat be considered:

1, Be certain of the publicaticm  scale.

2. Deter&e the flying seam limits.

3. Submit an SCS-CAKT-19  to your CartogMphic  mitwith  the above  data, F'mds
are to beencub~d  for the flyingonly.  Ycurorder shxldbe  sutmitted
by July 31 of the fiscal year for the best unit cat.

4. Timliress of service in getting the photobase  sheets to you for pmgpssive
mappi~will  be timed.

Notes on discussion of Mr. Jerom A. Gockcmki's  Report:

McClelland: l%ere appears to be a lack of cammication  with the stdtes as to
what high altitude maps will be available and when for nap corn
pilation  by the states.

cc&x&i: Th? states tave been advised whm these maps will be available.
On? hundred and twenty areas an? due out in N 1971. We will be
pushed to get these out on scheck~le. Saw will be a little early,
and some will be a little bit late. TY6.e  mps shxld  be in the
states and compilation  canpleted  in 1~) longer than 10 mnths.

l~ckenmith: The phatogmphs shxld  be taken &ring the "leaf-off" period.

Go&c+&i: I have sore  camrents  tomkeregarding  plwtobase  sheets  forpm
grzssive rapping.



Report  of  Corrunittee  13 - Soil  Surveys of Forested Land*

The purpose of this comnittee  is to give emphasis to mapping procedures  and interpretetiona in
surveys of  forest  and rangelands. T h e  conrnittee has been specifically directed to review the
l e s t  r eg iona l  fo re s t  so i l s  r epo r t s . The Western and Southern regional reports deelt primarily
with s u r v e y  p r o c e d u r e s  and the  North  Centra l  with  interpretat ions and conmunicetions.  “ s i n g
these reports  8s a  s tar t ing point ,  we have at tempted to ident ify *ome  of  the survey procedures
and techniques  that  we believe “aarrant  emphasis because of the more or less  unique character
of and/or condit ions on the lands involved. Not  that  the soi ls  per  se  are  anything so unusuel
but  because of  the diff icul t  *ccc**.  observat ion,  and profi le  exemination problems that  cam-
manly perrsin. designers  of  surveys on forest  and rangelands  face a d i f f e r e n t  g r o u p  o f  d e s i g n
p r o b l e m s  t h a n  those faced by the designers of surveys on cul t ivated lends.

1 .  Hap scale*. Rsther  than basing mep scale on complexity of the survey area or on
kinds of  information needed,  we believe that the scale of mapping should  very pr‘marlly  w i t h
the expected use intensi ty  of  the survey information,  which in  turn  is releted to sire of the
management units for which the informat‘on  is needed. For general  land use planning (exten-
sive planning purposes) on large *r-e**,  relatively small m a p  scales (upwards to 2 inches per
mile )  are usually adequate.  regardless of  complexity of  the soi l  or  land pat terns.  At this
level  of  planning,  one is  concerned mainly with the gross character is t ics  of  soi ls ,  vegetat ion,
terrain,  et  al . --* matter  of  get t ing the big p i c t u r e . He is concerned about soil potentials
and hazerds but largely from the standpoint of having potential problem *rea* roughly located
and general  information regarding the nature of  the *oi l-related problems to be expected.  For
project or ~intensive land use planning p u r p o s e s ,  or, the other hand, relatively large map scales
*re needed but *gain  the map scale best suited depends on the intensity (*c&e)  of  planning
end  the  t yp i ca l  *i*e of the msnagement  u n i t s .

2.  Survey intensi ty.  Much  *tfe**  has been placed on the ratter o f  “v i ewing”  so i l  mapp ing
u n i t  b o u n d a r i e s  8s an indicator  of  survey intensi ty. The intensi ty of  the soi l  examinat ions
*ithin the del ineated units hss received l i t t le  or  no emphasis  in  this  regard.  Happing unit
boundaries  on wild lands sod especial ly those on rugged end hewily forested area*, *re
tentatively placed t h r o u g h  p h o t o  interpretslion and verified in the field. Over the years,
this  epproach  has  proved to  be sound.  precticsl, and eff icient ,  provided,  of  course,  thst t h e
soil scientis t  has developed the required photo interpretat ion *kil ls .  Actual ly,  msny  m a p p i n g
unit boundar ies  on  those lands ten be determ‘ned  more accurately or placed with more f inesse
through sharp  p h o t o  interpretation than by visual examinations of the landscepes  on the ground.
O n - t h e - g r o u n d  exeminations  are necessary,  of  course,  for  identifying soi ls ,  for  characterisa-
tion p u r p o s e s  a n d  *o forth.  but  very few soi l  boundaries  *re traced out direct ly on forest  and
rangeland *rea*.  T h e r e f o r e . this  committee  believes chat  mapping intensi ty of  forest  end
rangelands  should not  be judged an the basis  that  mapping uni t  boundaries  are *een or not *een.
‘This  is  not  a meeningful  c r i t e r i on .

Intensi ty of  f ield examinations and invesLigation*  a the mapping units  is  considerably
more meeningful. This is the quality that makes one wrvey more reliable snd i n f o r m a t i v e  t h a n
another  survey of  the  same scale. This  within-the-mapping-unit  intensi ty feature,  we bel ieve.
is one of  the pr imary differences between reconnaissance and detailed surveys.

As for  the intensi ty of  the on-the-ground examinat ions, the  Southern  regions1 cowitte*‘.
repo r t  dea l ing  with ~ransecrs  app l i e s  d i rec t ly . Transects are a me*,,*  by which both the map-
p i n g  units and the texonomie units c*n be rel iably studied under diff icult  terr*in c o n d i t i o n s .
Also .  tr*“*ect*  are  “convincing” to  most people. Tra,~*ects  thus  furnish  a basis fo r  app ra i s ing
intensi ty Of survey. T h e i r  p r e s e n c e  or their leek could spl i t  the forest  and range eurvey
world rather  neat ly--reconnaissance would identify those surveys or those portions of survey*
in which the composition and character of the map units are accomplished primarily by random
(selected) sire e x a m i n a t i o n s . D e t a i l e d  *urve~*  would identify those wrveya  or port ions of
survey*  in which the composition and character of the mapping units are determined primwily
by sampling tr*n*ect*. The greater the degree of tr*n*ect  sampling, the greater would be the
intensity of the survey, at least a* far an c h a r a c t e r i z a t i o n  a n d  m a p p i n g  of the aoil units
are concerned.



The argument might be made that sampling tr*“*ects  *re “of “ecesaary  for certain kinds of
sre*s. However, we recall that studies made of the canposition  of mapping units of surveys
conducted without the benefit of tr*“*ect* have revealed some rether  startling comparisons
between what v*s reported to be present and what v** sctually found to be present upon
checking with transects. To qualify for “detailed” survey on forest and rangeland.  the us*
of tr*n*ects  should be a” essentisl procedure for obtaining and meintaining  qulity control
of the mapping units. This is not to say that all or any surveys of forest and rsngelands
w*rr*“t  the large investments in survey tti that would be required; ve are merely trying LO
recognize a basis for identifying quality.

3 .  naPDi”a units. We fully agree vith the Western regional report wherein it is stated
that “Surveys are most useful vhe” natural landsc*pe units *r* delineated and described in
term* of series. phases of series, a*sociations  or complexes 8s may be pertinent.” The
important point here is that the mapping units be nature1 segments of the landscepe.  The
significsnce  of this point should not be underestimated. It serves  to correlate the unseen
soil units with the observable features of relief and vegetation. TO the foresters. range
conservationists, landscape architects. and other potential users of the survey information.
this is * vital step in gelning  their understanding of what * soil survey is ell about in
the first place. It  communicates .

4.  Interpretat ions. We believe that the North Central regional comnittee  on forest soils
is doing *” excellent job in identifying critic*1  interpretive needs and formulsting  e posi-
tive program to coordinate research and the sail survey efforts. Forest site evaluations
including studies to relate  site index to volume yield and to quality of yield *re badly
needed in this region *s well (LB all others. Getting yield data and many other performance
and behavior qualities onto  quantitative bases is long~overdue. Such information is becoming
essential in many resource anslysis  programs and the day ia fast coming upon us when relative,
quslitative  ratings will be ccapletely  unacceptsble  to mo*t users of  survey  informat ion.
Also badly needed 8s the North Central comnirtee  point*  o”t, is specific information about
the effects of timber hervesting  prxtices on forest soils. the soil effects rerulting  f r o m
verioua site preparation methods including sc*rification  and prescribed burning, the soil
effects resulting from dreinsge. fertilization, and insect and disease control prsctices.  To
be responsive to tcmorrov’s  soil informat~o” needs, we must be continually imprwlng  the
interpretive portion of these surveys today. For example, meny  **ts of tree plot data from
earlier years have not stood the test of time and change. The data were  collected for trees
in unmanaged stands. Host Plantings “0” *r* of avperior  stack tree seedlings and earlier
findings are as outd*ted as agronomic crop yields of the l**t decade.

5. The work ahead. Because this conmittee  is mainly concerned with “emphasis.” we see
* re*l  need for recomne”di”S  th*t this comnittee  be cont inued.  Ita wrk should increase  vith
the increased pace that appears to be in store for surveys on forest and ra”gel.,nds.  I”
m a n y  *re*s of the country, the surveys are just getting started. There is ad will be *”
extremely important snd necessary Job in coordination between the vsrious  agencies involved
in surveys. This c~omittee could do much in this area *lone.  The coaxaittee  recommends  this
report be accepted and that the cwmittee  be continued to evaluate the existing needs for
improvement* in soil survey 0” rangelands  and forested *=*a*.

Colnnlttee  members:

J .  E. Brovn
H. J. Byrd
.I. R. Coover
c .  n. Ellerbe
P .  E. Leumo”
0.  C.  Olson, Chairman
s. A. L. Pilgrim
Dirk VB” der Voet

Notes on Discussion of the Rep”rt by the Conference

Kellogg: We are Soing LO define the mspping  units occurring in forested ares* in term* of
what we find there. If the taxonomic  unit information is *t the sub-group level.
the” this will be used.

Olson: In addition, the Wppi”g  units should be nstural  segment*  of the landscape.



Kellogg:

* Olson:

Rourke:

Olson:

Kellogg:

Ols0”:

Orvedal:

Olson:

Cline:

In dea<gning  the mapping u,Cts, are you thinking  of %nterpretatio”s  and what we are
going to do vith them?

Yes. The degree of refinement must be in agreement with the way the information
“111 general ly be used.

As you go about your mapping, have you considered setting up a small area to do
detailed mapping? Such a” area could possibly be used as a” example to determine
the composi t ion of  ““i ts .

Sane work haa bee” done using this  procedure.  A” example is  your exploratory
surveys in Alaska.

What is the width of the transects you refer to?

We  r e f e r r ed  to line t r a n s e c t s . The spacing of  tranwcts if pretty much related to
t h e  s o i l  p a t t e r n s ,  e t c .

You have used the term “natural landscape unit.” I have a problem with this term
as i t  r e l a t e ,  t o  s ca l e  and  s i ze . If this term is to be meaningful ,  i t  should be
re l a t ed  t o  s ca l e ,  e t c .

The sire of such mapping uni ts  depends on the scale of mapping which in turn  is
dependent  on the survey object ives.  For  instance, information for  pro&t design
purposes must be much more detslled than the information needed for short term
planning purposes. Happing scale thus determines whether one delineates large
segmnts  of  the landscape or  simply  facete of those larger l a n d s c a p e s .

Some of  thin  matter of landscape is covered in parts of the revised manual. These
new sections clarify some of rhls.

T h e  t e r m  “reconnaissance”  has also been defined in the revised  manual .  It a l lows
pho to  i n t e rp re t a t i on  fo r  de l i nea t i on  bu t  ve r i f i c a t i on  i s  s t i l l  needed .

a Klingebiel: There  are  ,,a”~ uses of nenersl  s o i l  s u r v e y s  o t h e r  t h a n  range  use. We  need  so i l
information for-  al l  these-uses.

Olson:

Kuhlman:

Kellogg:

Orvedal:

Olson:

Kellogg:

Cline:

We do not have surveys that meet the needs of all users .  We should ident ify the
prlnclpal uses end d e s i g n  accordingly.

We are involved in this . T h e  m i n i m u m  size of cwme  of our units is 300 acres.

W e  h a v e  many detai led surveys that  did not  at tempt to meet  the needs for  i r r igat ion.
If we had made al l  surveys of  the vester” United States for  possible irri&aLio”
use, the” we would have a very high cost input. We need to select areas of high
in t ens i t y  u se .

Every map is  a ~enerali~~tion  of what is on the ground.

Th i s  i s  correct, and  i t  app l i e s  t o  de t a i l ed  so i l  su rveys  a s  we l l .  Th i s  rafter o f
d e t a i l  i, a r e l a t i v e  thing.

T h e  amount  of  del ineat ion depends in part on the amount of co”tra~t.

T h e r e  i s  a s t igma to the “ee of the term “reconnaisssnce.”  If  we do “se terms for
intensi ty of  surveys.  to vhat precision do we def ine the terms?

Klingebiel: I believe we need terms to define different  kinds of  surveys.

Olson: T o  a great extent, we are talking about one survey vith scale varying according to
t h e  amou”c o f  de t a i l  t ha t  is vanted.

Kellogg: Would any of you be startled if the terms “detailed” and ‘~reconnaissance”  surveys
were deleted from the Soil Taxonomy manual?

No conference part icipant  objected to thin  proposal .



c1ine: I *till feel that we mlly need terms f o r  s u r v e y  i n t e n s i t y .

Bartel l i :  We may want LO set up some  classes to serve as Suidelines  for this.

c1ine: You can describe the mapping if you define the minimum size area that is
delineated. T h e  use of terms a(~ high contrasting,  etc., ia a lso  helpful .

Bartelli: If you follow  the current definition of detailed  soil surveys in the Soil
Taxonc.“y manual, you will be okay.

Hockensmith: I am concerned about changes in the terms of ktnds of 8urvey1.  We are currently
working on a map showing the *tatus  of surveys in the United Staten. If the term
“detailed” and “reconnaissance” were eliminated, there could be two categories of
soil surveys on thin map:

1. Surveys that meet the requirements of operational soil surveya.

2. Surveye  that have useful information but do not meet the standards for
operational planning.

Conference participants agreed with Mr. Hockenamith on these categories.

Olson: There would be need to define your term “operational plsnnlng.”  This is
especially needed if this stat”8 nap is distributed widely. This is the key to
the meaning of the separation.

l



Report of Committee 14
Environmental Soil Science

The quality of man’s environment is of growing concern to profes-
sional workers and private citizens alike. As population grows, indus-
trialization, urbanization, and the other complexities of our society grow.
We face a new issue in “Balanced National Growth. ” The emphasis is on
greater balance geographically for economic opportunity and improved
use of our resources. It involves the expansion of industry into the Na-
tion’s 5,100 communities in the 2, 500 to 50, 000 population bracket at the
cost of no further deterioration of both our urban snd rural environment.
This evolves into a most competitive demand for soil; but soil must be
managed to keep source and use in harmony with demands. This is en-
vironmental soil science and the subject matter of this committee. Our
objective is to collect and disseminate knowledge that will permit use of
the soil as a sump for waste, as a waste-water treatment system, and
at the same time permit a continued use of both soil and water. We hope
to advise and assist in investigations and studies relating farming, forest-
ry, and gardening to environmental quality. We need to keep abreast of
new and changing technologies in soil management and their impact on the
environment. We should understand the changing needs for soil. Our
approach will be to summarize what is known and try to draw applications
and interpretations from soil science for the various possibilities in en-
hancing the environment.

The following specific objectives were assigned to the Committee:

1. Assemble information on the behavior of nitrogen, phosphorous,
defoliants, pesticides, and other chemicals in the soil.

2. Relate pollutant behavior with soil morphology and the soil
taxonomic unit.

3. Promote and guide research in soil reaction with pollutants and
wastes.

4. Develop guides that can be used to predict soil behavior in re-
lation to degradation of pesticides and herbicides, breakdown of organic
wastes, and filtering of polluted waters.

These objectives may imply that this committee  restrict its activi-
ties to pollutants in soil. The committee recognizes the scope of this ob-
jective but hopes to encompass a much broader approach. It intends to
study many other things including aesthetics and landscapes of soil. As
more people demand more services -- places to live and shop and work
and play -- soil scientists will need to play an increasing role in providing
the amenities.



The first phase of this committee was to examine the literature and
research activities to determine our present stage of development. This
report reflects this study.

Research Activities

Many institutions are conducting research in some phase of environ-
mental quality control that is related to soil. Table 1 summarizes the
activities of ARS, USDA, in water quality research.

The Cooperative State Research Service, USDA, is encouraging co-
ordinated research on environmental and waste disposal problems. Work
groups or technical committees have been established in the experiment
station regions. The work groups by regions are as follows:

1. Southern Region

Effects of fertilizers and organic wastes applied to soils on
environmental quality. Dr. J. F. Lutz, North Carolina, is
chairman.

2. Northeast Region

Disposal and utilization of dairy and poultry manures by land
application. Dr. Norman Smith, Maine, is chairman.

3. Midwest Region

Animal waste management with pollution control. Dr. A. C.
Dale, Indiana, is chairman.

4. Western Region

Disposal of wastes through soils and waters. Dr. Parker Pratt,
U. C. R. California, is chairman.

Workers from state and federal research centers participate. The
regional approach is not intended to set up regional research projects
but rather organize individual center research in such a manner so that
all contributions will fit together to solve a regional problem. Partic i -
pation in these regional work groups is an effective way of learning what
is going on and provides an opportunity to encourage needed research.
Likewise, the presence of a taxonomist on these committees, hopefully,
will result in a better and more relevant design of experiments. Cur-
rently, only the Western and Southern Committees include a soil taxon-
omist. Th~ese work groups have prepared literature reviews. Reviews

‘e attached.from the south and midwestern groups ar



Table 1

WATER QUALITY RESEARCH IN THE SOIL AND WATER CONSERVATION RESEARCH DIVISION
AGRICULTURAL RESEARCH SERVICE, UNITED STATES DEPARTMENT OF AGRICULTURE

B R A N C H  1 POLLUTION SOURCE

Sediment - Other
than Watershed Pes t i c ides Nutrients Animal Wastes Other

Northeast Beltsv i l le ,  Md. Beltsv i l le ,  Md. Univ. Park, Pa. (? ) Norfolk, Va.
Un iv .  Park ,  Pa .  Danville,  Vt . (P rocess ing
Burlington, Vt. Plant Wastes)

Southern Oxford,  Miss. Baton Rouge, La. Oxford, Miss. Watkinsville, Ga. Tifton (Water-

Watkinsville, Ga. Florence, S. C. Auburn, Ala. shed)

Baton Rouge, La. Rio Piedras, P. R. Watkinsvi l le ,

Tifton, Ga. Ga. (Sewage)

Corn Belt Columbia, MO . Coshocton, Ohio Treynor ,  Iowa
Morr is ,  Minn.

Northern Fort Collins, Col. Fort Collins, Col. Fort Collins, Col. Fort Collins, Col.
Plains Lincoln, Neb. Lincoln, Neb.

Southern Bushland, Tex. Bushland, Tex.
Plains Durant, Okla.

Southwest Rivers ide,  Cal . Fresno, Calif. Riverside, Cal. (? ) Phoenix, Ari.z.
Brawley,  Calif. (Sewage Effluent)

Northwest Twin Falls,
Idaho



What We Know

Many of the principles that govern the interrelationships between
soil and its management for environmental quality are known. We know
that the soil has abilities to provide suitable sites for living and working.
It can immobilize, transform, and/or transmit components of various
waste materials placed in or upon it. It is also self-renewing or self-
cleaning. Furthermore, it can remove pollutants from contaminated
waters. A better understanding of the soil properties that govern the
behavior of pollutants in soil will enable more effective predictions of
soil behavior. Some of the important relations are:

1. Mineralogical character.

a. Work on geological specimen clays has shown that the clay
minerals dictate many of the behavior patterns. The 2:l type (three
layers) is much more active than the 1:l type (two layers). The less
active kaolinitic type has lower cation exchange capacity, absorbs little
if any water, and has low adsorptive capacity for inorganic and organic
ions. The more active montmorillonitic type clays have much higher
specific surface and absorb much more water with great changes in vol-
ume. Clay and organic matter are important in removing phosphates.
Clays with low cation exchange capacities seem, in general, to retain
more sulfates. Clays with high heat of wetting tend to be more effective
in cooling waters.

b. Recent work has shown that soil clays do not behave as the
geological specimens do. For example, kaolinitic soil clays are much
finer and more active than those in geologic deposits. Soil mineralogists
need to relate mineralogical character and behavior to soil morphology.

2. Biological properties. Soil contains variable populations of
bacteria, actinomycetes, fungi, algae, protozoa, earthworms, and ro-
dents. The microorganisms are most dynamic in that they are part of
the biological interactions that result in the destruction of organic matter.
The rate of decomposition of organic matter varies among kinds of soil.
The magnitude of carbon mineralization is directly related to the organic
carbon content of the soil. The greatest rate of CO2 evolution occurs
near the surface of the profile where the highest concentration of organic
matter occurs. Soil reaction is also critical. Each bacterium, fungus,
and actinomycete has an optimum pH for growth and a range outside of
which no cell proliferation takes place. Carbon mineralization is most
rapid in neutral to slightly alkaline soils. Moisture level likewise af-
fects soil respiration; the soil must contain sufficient water for maximum
microbiological action. Nitrogen levels in the soil also control the rate



of decomposition. A low nitrogen content or a wide C:N ratio is associ-
ated with a slow decay.

Nitrogen also is susceptible to microbial transformation. In the
nitrogen cycle, nitrogenous compounds are decomposed in three steps --
aminization of proteins, ammonification, and nitrification. Soil proper-
ties such as moisture, pH, aeration, temperature, and the inorganic
nutrient supply will govern the rate of mineralization. The optimum
moisture level for ammonification generally falls between 50 and 75 per-
cent of the water-holding capacity of the soil.

Denitrification, the process that results in the liberation of molecu-
lar nitrogen, requires a good supply of readily oxidizable organic corn-
pounds, high nitrate levels, and poor drainage. Saturated soils are effec-
tive in breaking down nitrate nitrogen. The production of elemental
nitrogen is greater in neutral than in acid soils.

The major factors governing microbial destruction of herbicides in
soil are temperature, moisture, pH, soil depth, and organic matter level.
Thus, a rise in temperature, or the liming of an acid soil tends to hasten
the breakclown. Also, the rate of decomposition is more rapid in the sur-
face horizons than at lower depths. Likewise, it is more rapid in neutral
than in acid conditions. Soils high in organic matter are much more
effective in breaking down these compounds. All breakdown has not been
varified as being microbiological. Chemical and photochemical reactions
also have contributed to the breakdown.

3. Saturated and unsaturated hydraulic conductivities. Soil mor-
phologists, who have studied this behavior pattern in the field, do know
that it is difficult to measure. It changes seasonally. Yet, the soil
scientist can estimate water movement in a soil with a very high degree
of accuracy. Some of the behavior patterns can be identified with soils
as follows:

a. Soils with fragipans. Water enters the surface and moves
through the rather structureless horizon above the pan as a wetting front.
When it reaches the pan zone, where a change in hydraulic conductivity
occurs, water piles up and eventually flows along the gray polygonal
cracks of the fragipan.

b. Soils with strongly structured B horizons. Water enters and
moves through the surface layers as a wetting front, but moves mainly
along the ped faces in the subsoil.

c . Soils with weak or no horizon&ion that do not crack. Water
moves through the soil as a wetting front under an even tension. Layers



of different textures, as in a stratified soil of.the flood plain, will inter-
cept this flow. Contact is made with most soil particles.

d. Cracking soils. These soils when saturated, are very slow-
ly permeable, but when dry act as very permeable soils. Water flows
freely along the cracks. These cracks are not permanent and seal after
saturation.

4. Soil temperature. Temperature has a profound influence upon
the rate and extent of organic matter decomposition. Some humus de-
composition can proceed at temperatures down to freezing but most bac-
terial activity stops at 5’ C. Little oxidation occurs at 7’ C. At 370 C.
the oxidation is extensive. Denitrification - process of liberating molec-
ular nitrogen is most active at 25O to 30’ C. The optimum temperature
range for nitrification  lies between 30° and 35O C. Ammonification is
most active between 400 and 60° C. Family soil temperature classes
characterize the biological activity. Soils in hyperthermic families,
where biological activity is for 12 months and thermic families where
action is almost as continuously, are much more effective than frigid
or pergelic families. Activity is restricted to summer months and at
shallow soil depths in these colder soils.

5. Soil moisture. Soil moisture regimes are defined in terms of
the ground-water level and in terms of water held at tensions less than
15-bars. The aquic moisture regime implies a reducing regime virtually
free of dissolved oxygen due to saturation by ground water, Organic mat-
ter decomposition is principally anaerobic and is much slower in an en-
vironment with inadequate oxygen supply. Breakdown of carbonaceous
material is incomplete. Ammonification is carried on by both aerobes
and anaerobes and is not eliminated by waterlogging. Denitrification is
appreciable in soils with aquic moisture regimes. In well-drained soils,
denitrification is related to the moisture content. No losses in nitrogen
occur at moisture levels below 60 percent of the water-holding capacity.
During the rainy season when well-drained soils are almost waterlogged,
denitrification is active.

6. Filtering properties. The soil’s capacity to filter bacteria and
virus out of discharge effluent varies with particle size of the medium
and length of travel. Length of travel is small when particle size is fine
grained  and increases as particle size increases. The length of ti vel
may range from one to two inches to 50 feet or more. Virus tend tp beif

removed in the same manner as bacteria. Studies with infiltration ponds
at Lodi, California, on Hanford soils show that the coliform count de-
clined to less than the U. S. Public Health miziimum standard of one
organism per 100 ml. by the seven-foot level. Also, the number of



coliforms penetrating one foot or more is essentially independent of the
intensity of pollution of the waste water, Caldwell~l  attributes such a
diminishing of coli to “soil defense” -- a mechanism by which soil bac-
teria, oxygenation, and nitrification  kill most harmful bacteria before
they travel an appreciable distance.

What We Need To Know

We need some basic bench-mark studies on the physical, chemical,
and biological properties of soils as related to waste disposal. Studies
should be designed to relate the soil’s  behavior pattern with key soil
characteristics. This will enable us to extend the results to other soils
and predict their behavior. Specifically, we need to know the following:

1. The capacity of a soil to degrade heavy applications of organic
waste. Soil microorganisms decompose organic waste to carbon dioxide,
water, and free nitrogen under aerobic conditions. Nitrogen is converted
from nitrates under anaerobic conditions. In addition, herbicides, in-
secticides, and fungicides are destroyed by soil microbes.

2. The most effective cover crop, Growing plants also remove
nitrogen and other elements. Water soluble nitrates applied to well-
drained soils during periods of dormant plants are much more suscept-
ible to leaching than if applied during periods of luxuriant plant growth.

3. The dynamics of liquid movement through the landscape. Infil-
tration and permeability rates govern the soil suitability for use as a
filter field. We need to be able to integrate this knowledge with what
goes on in the larger cycle of soil, water, air, and rock.

4. The fixing or exchange capacity of a soil to accumulate chemi-
cals applied in farming. Inorganic salts, once in the soil, do accumulate.
Inorganic compounds, such as the phosphate ion, and most pesticides are
held tightly by the exchange complex of the clay and humus. Negatively
charged ions, such as nitrates and sulfates, also are held by many soils.

5. We need to develop techniques for pinpointing and monitoring
source of sediments in the watershed. Soil is a source of sediment.
Some sediment may be a high carrier of pollutants, others may not be.
Procedures for assessing the level of pollutants in sediment also are
needed.
____________________-___-
l/ Caldwell, E. L. 1938. Studies of subsoil pollution in relation to possi-

ble contamination of ground water from human excretia deposited in
experimental latrines. Jour.  Infectuous Disease. Vol. 62, pp. 271-
292.



6. We need to assemble enough factual information to help local
people prepare the design and performance standards that will be needed
to control and legislate adequate quality in the environment.

Committee Recommendations

This committee recommends that similar committees (Environ-
mental Soil Science) be established at the Regional Soil Survey Workshops.
Membership should be expanded to include other state and federal agencies
involved in related work. These committees may be charged with the
following:

1. Each regional committee prepare a literature review on infor-
mation as to how degradation rates of pesticides and herbicides may be
affected by the various soil properties that are used to define soils in
the cooperative soil survey.

2. Each regional committee survey the research work involving
environmental quality at each institution within the region and summarize
those activities that are related to pedology.

3. Each regional committee is encouraged to participate with re-
spective CSRS regional work groups. The soil survey regional work-
planning reports should include those studies and findings that are useful
in soil survey work.

4. Regional committees are encouraged to isolate soil properties
that influence soil behavior in organic waste breakdown, Prel iminary
guide lines for rating soil behavior may be attempted.

5. Regional committees are encouraged to survey research in
hydrology and integrate this work with soil survey activities.

The committee recognizes the immense value of soil survey in pre-
venting and solving waste disposal problems, water pollution problems,
and town and country growth problems. The expertise which has been
assembled in soil survey will contribute, but we must recognize that
most of these problems are interdisciplinary, and several specialties
must be involved. Probably the area in which we are most lacking is
in soil microbiology and the hydrology of soil water. We can estimate
hydraulic conductivity rates, or infiltration rates for a soil, but we lack
a good understanding of how water moves through and off a landscape. It
behooves us to increase our knowledge; for as we advise on the disposal
of wastes or in planning a community, we must be both vigorous and

l



cautious. We must be vigorous in improving the environment but still
cautious enough to be sure that we have the facts needed for doing the
job.

This committee recommends that a committee on Environmental
Soil Science be continued.

Committee members:
::‘Lindo J. Bartelli,  Chairman, SCS, P. 0. Box 11222. Fort Worth,

Texas 76110
C. R. Berdanier, Jr., Soil Survey Laboratory, Beltsville, Md.
J. B. Fehrenbacher, Agronomy Department, University of

Illinois, Urbana, Illinois 61801
T. E. Fenton, Agronomy Department, Iowa State University,

Ames, Iowa 50010
::K.  W. Flach,  Soil Survey Laboratory, SCS, P. 0. Box 672,

Riverside, California 94802
:gR. R. Grossman, Soil Survey Laboratory, SCS, Lincoln, Nebraska

George S. Holmgren, SCS, Lincoln, Nebraska
i:Victor  J. Kilmer,  TVA, Department of Soils, Muscle Shoals,

Alabama 35660
::‘Gerald  W. Olson, Soil Survey Interpretations, Department of

Agriculture, Cornell University, Ithaca, New York 14850
Oliver Rice, USDA, SCS, Hyattsville, Maryland

‘::R. H. Rust, Department of Soil Science, University of Minnesota,
St. Paul, Minnesota 55101

‘:‘Guy D. Smith, Soil Survey Investigations, SCS, Washington, D. C.
“L. P. Wilding, Agronomy Department, Ohio State University,

Columbus, Ohio 43210

“Members present at workshop.

COMMENTS:

Dr. Kellogg suggested that we should not overlook the role of other
animals. He added that rodents, worms, and nematodes can play an
important role.



-a Review of Literature

During the past several years there has been tremendous concern

about the pollution of our environment, including the soil, the water,

and the atmosphere. This has been given much publicity through the

various news media and there are those who paint an extremely dim view

of the future (8). There are many sources of pollutants in soil and

water (5. 6, 12). Soils may become contaminated by the accumulation

of excessive salts, by the unwise ruse of certain agricultural chemicals,

by deposition of undesirable sediments (eroded from other places), by

accumulation of materials from automobile exhausts, and otherwise.

Waters may be contaminated by sediment resulting from erosion,

by salts leached from saline soils, by industrial, municipal, and

agricultural wastes, by animal residues, by agricultural chemicals

including certain fertilizer elements, and otherwise.

Because this proposed regional project is~ limited to a study of

the extent to which certain fertilizers and organic wastes might pollute

soil and water the literature review will be limited to the effects of

nitrogen, phosphorus, and certain organic wastes on soil and water

contamination.

Eutrophication caused by excessive amounts of

phosphorus in the water is one of the more common,

nitrogen and

current complaints.

The nitrogen and phosphorus in water may come from many sources including

municipal sewage, industrial waste, soil erosion and leaching, and other

agricultural wastes including animal manures and other animal residues.

During the past 25 years fertilizer usage in the Southeast has

increased 50% and in the United States as a whole approximately 200%.

Beaton  and Tisdale (3) have calculated the potential usage in the

.United States. Their figures show a potential increase of 118% in

U 5. OTPLRTMFN, oi ICRICULTURE. IO,L CON*ERY*TION  ILRYICE.F0117  WORTH  7Lx*s
Y..**r.~,o.l  .*a,*, II. 1.11
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the .Southeast and 111X in the United..States-compared to the 1968 consump-

tion. These  figures ere not predicted emounts but with the increase end

demand for food it is likely that they will be met or exceeded in the

not to distant future. If so, it will become increasingly important to

determine to what extent, if any, commercially applied fertilizers are

lost to waters. Figures. published by the National Resources Board in

1934 (20) shdw that 8,500,OOO  tons of nitrogen and 1,300,OOO  tons of

phosphorus were lost annually by erosion and leaching in the United

states. This was 28 times more nitrogen and 4 times more phosphorus

than wee added in commercial fertilizers. Since phosphorus is fixed

in rather insol,uble forms in almost all soils and since a large part

of the total nitrogen in soils is in organic form,it  is likely that

most of the losses were as a part of the sediment. In fact, Smith (29)

has shown that a’very small part of the total nitrogen lost is in the

form of nitrate. Data reported by Clarke (7) 50 years ego show that

the nitraie nitrogen content of Southeastern strew  range from .25

parts per million in the Cape Fear River at Wilmington, N. C. to 2.66

parts per million in the Mississippi et New Orleans. Analysis of some

North Carolina streams in 1961-62 show values of 1.3, 1.7, and 3.0

parts per million for the Cape Fear, Pee Dee, and Neuse,  respectively b

(23). These  talues are higher than those reported by Clarke but analysis

published by the TVA (38) on 8 large number of streams in the Tennessee

Valley area show nitrate concentrations in the range of those reported

by Clarke; that is, less than 3 parts per million. This is well below

the 45 parts per million of NO3 which the Public Health Service set es

the value that should not be exceeded in drinking water for infants.

One of the major problems is in determining how much of the total

nitrogen in our waters comes from applied fertilizers. Smith (30) is

a-
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quoted as follows: “Frequently uninformed writers imply, without proof,

that all the nitrates and phosphates entering water come from agricultural

fertilizers.” He reported that a study of 6,000 rural water supplies in

Missouri showed that animal waste, improperly constructed shallow wells,

and septic drainage were the main sources of contamination. He found

soms evidence that nitrate was reaching the water table when heavy

applications were made on sandy soils. There was essentially no corre-

lation between the amount of nitrogeqapplied  and the amount of nitrogen

in wells. There was, however, a correlation between the numbers of

livestock and the contamination of water with nitrogen. He concluded

that there is little evidence to support statements that fertilizer

nutrients are contaminating water supplies. Many others have expressed

essentially the same conclusion. For example, Hornig, et&.  (12)

stated, “The  amount of nitrogen and phosphorus reaching natural waters

that can be attributed to the fertilization of agricultural land is as

yet unkn&n.. . There is little definitive information and further

investigation is required.” He did point out that: “In rivers, pollu-

tion from ez+ssive nutrients is most common below the waste discharge

points of large cities. Lunin, gt. (16) expressed essentially the

same idea as follows: “The committee is concerned with the lack of

knowledge on eutrophication and enrichment phenomena. Specific

questions posed were... 2. What  are the sources of nitrate that may

be present in a given water supply...”

There are others who believe that commercial fertilizers do serve

as sources of nitrogen and phosphorus in streams. For example, Abelson

(1) in discussing the eutrophication of Lake Tahoe stated, “It may

a
become necessary to ban use of fertilizers on garden plots around the

lake.” Willrich (44) listed 8 potential pollutants of agricultural
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origin and one of the& was plant nutrients. Hasler and Swenson (11)

in reporting on the First International Symposium on Eutrophication

held et the University of Wisconsin in 1967 pointed out that drainage

from farm land is second in importance as a nutrient source in temperate

zones. They did, however, indicate that this wss principally from farm

manure rather than from commercial fertilizers. Sawyer (26) reported

that significant amounts of fertilizer materials reach aquatic ereas

through drainage from agricultural lands, particularly from surface

runoff where poor land management practices exist. He stated that in

general the application of commercial fertilizers to farm land does

not cause significant fertil ization of streams by surface runoff

because most fertilizers are applied during the growing season.are

tilled into the soil,and are used by the growing crops. In another

article Sawyer (25) stated that from 235-262 pounds of phosphorus and

from 3800-5200 pounds of nitrogen per year per square mile of agricul-

tural lands were lost in drainage water. Englebrecht  and Morgan (9)

found that agricultural lands in Illinois lost about 225 pounds of

phosphorus per square mile per year. Navone , et. (21) studied the

concentration of nitrogen in 700 ground water wells and reported that

in some of the high level areas large amounts of nitrogen fertilizers,’

sewage, or other wastes were being discharged to the ground water.

There was, h&ever, no quantitative estimate of the amount of nitrogen

coming from commercial fertilizers. On the other -hand, Sylvester (36)

stated that apparently a considerable portion of  ferti l izers applied

to.land,  especially nitrogen and phosphorus, is being carried swsy by

drainage waters. Stout and Burau  (35)  found high concentrations of

nitrate nitrogen in wells within the lo-square mile Arroyo Grande  Basin,

near San Luis Obispo, California. They list the use of nitrogen-
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containing fertilizers on intensely cropped land as one of the factors

contributing to the increasing amount of nitrate in the wells. A major

factor was the nitrogenous wastes from the increasing population

Other implications that agricultural lands are sources of contam-

ination of waters are in such publications as The Report of the National

Resources Board (20) which showed that erosion and leaching losses of

nitrogen and phosphorus were greater than the amounts removed by grazing

and in harvested crops. lhst same publication reported an annual loss

of approximately 548.000,OOO tons of nitrogen carried annually by U. S.

rivers to the oceans. There was, of course, no indication of how much

came from agriculture and how much from industrial and municipal wastes

which are dumped Into rivers. The latter are known to be exceedingly

large. Furthermore, a large part of the total nitrogen and phosphorus

lost by erosion is known to be carried by sediments in suspension

rather than as the elements in solution.

It has been reported by several investigators, particularly Smith

(27) and Smith and Miner (31) that high concentrations of nitrates in

farm ponds can be traced to drainage from feedlots.

Losses of nitrogen and phosphorus from agricultural soils have

been studied by a number of investigators using lysimeters. Most of

these determined the losses through columns of soil not more than

3 or 4 feet deep and, hence, would not be representative of the losses

through an entire soil  profile. Lyon and Bizzsll  (17) have shown that

nitrogen losses through a Lysimeter  4 feet deep range from 2.5 lbs.

from a grass sod to 69 lbs. of nitrogen per acre per year from bare

soil. Phosphate losses were negligible. Stauffer (33) found that

nitrogen losses from lysimeters varied from 1 to more than 100 lbs.

per acre per year from different types of soils. Phosphorus losses

were not determined. Jones (13) found that on some soils with certain
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crops no nitrogen was lost, whereas with other soils and other crops

the losses were as high as about 50 lbs. per acre per year. McCants

(19) and Terry and N&ants  (39). in North Carolina, have studied the

leaching of applied nitrogen below the root zone in soils. They found

that the magnitude of leaching was proportional to the amount  of

percolating water which in turn was affected by the hydraulic conduc-

t iv i ty  o f  the  so i l . More specifically, the hydraulic conductivity

increased with an increase in percentage of large pores. They found

also that the concentration of leached ions with depth gave a “normal”

distribution curve.

Work on the concentration of nitrates in water supplies and the

losses of  fertil izer nitrogen to runoff  water is currently being studied

by Smith (28) and by Wagner (42) at the University of Missouri, and by

Peterson (22) at the University of New Hampshire. The current status

of the loss ok fertil izer nutrients to water supplies has been

summarized by Smith (29) as follows: “At present there is l ittle

evidence to support statements that fertilizer nutrients are contam-

inating water supplies. With excessive and improper use, however,

nitrates could become a problem in the future when excess nitrogen

is added to some so i l s . ”

Severa l  publ i cat ions  (2, 5, 10, 18, 32, 41, 43) give a compre-

h e n s i v e  review  of ferti l izer losses and the effects of  ferti l izers

on water quality. They are recommended for a more detailed review

than is given above. Organic wastes from agricultural products

constitute a great potential for soil and water pollution. Cattle,

swine, and poultry produce approximately 2,000,000,000  tons of waste

per year in the United States. This includes the manure, bedding,

dead carcasses, and slaughterhouse waste (37, 41). It is equivalent

to more than 10 times the waste from the total human population of the
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b United States. Until rather recently this was disposed of on pasture

land by grazing animals or was added to agricultural soils by farmers.

.‘Ihe  recent trend toward producing most livestock in partial or total

confinement has increased the waste disposal problem. Confinement

production of swine is well established with the confinement units

containing as many as 10,000 hogs. Cattle are fed in feedlots  which

accomodate  more than 100,000 head per year and, according to Taiganides

(37),  SO-80% of the’egg-laying hens and almost all of the broilers in

the United States are raised under confinement. A feedlot  with 60,000

caitle has the sewage equivalent to a city of more than l,OOO,OOO

inhabitants. If manure is applied at the rate of 10 tons per acre the

annual waste from a 60,000-capacity  feedlot  will cover approximately

10,000 acres.1 In the Southern Great Plains most of the surface runoff

from the feedlots  is impounded in playas (14).  Drainage from these

constitute a potential source of pollution of ground water. Lehman,

et al. (14) have studied seepage from these playas and have found that- -

most of the nitrate was in the surface foot with only traces being

found below the 2-foot depth. They concluded that most of the ground

water contamination was through more permeable soils surrounding the

playas. In another study by Stewart, s &. (34) the amount of nitrate

found under corrals was extremely variable, ranging from almost none

to more than 5,000 lbs. per acre in a 20-foot profile. The higher

level is sufficient to raise the nitrate content, of 200-acre feet of

water to 10 parts per million of nitrate nitrogen. They reported that

denitrification was occurring under the feedlots  and that most of the

nitrate under the feedlots  never reached the water table. In fact,

1U.S.D.A. Southwestern Great Plains Research Center, Bushland, Texas.
In cooperation with the Texas Agricultural Experiment Station.



8

water from beneath corrale wee not noticeably higher in nitrate than

weter from under irrigated fields. This appears to be in conflict with

the statement by Smith (2% that the nitrate in rural water supplies

now appesrs to come mainly from waste disposal systems or from livestock

feeding operations.

All animal waste  must ultimately be disposed of on the land, in

the water, or in the atmosphere (37). It would appear that the most

feasible method of disposal would be on the land. In fact, Ludington

(15) states that land spreading must be the method of ultimate disposal

for chicken manure. Willrich  (44) stated that land application appears

more feasible than stockpiling, dehydrating, end cornposting.  The

amount that can be safely disposed of on e given area of land will be

determined by the properties of the manure, the properties of the soil,

the kind of crops to be grown on the land, and the existing climatic

conditions. One of the major objectives of this project is to study

this problem. Quigley (24) has pointed out that, ~‘I..  *there  is no

aspect of water pollution control in which research is needed more

than in the area of agricultural pollution--not because agricultural

pollutants are that much more difficult to treat than municipal or

industrial wastes, but because they are 80 much more difficult to get

to to treat."
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l (Ei ~.‘ViOUS  v3::< -

Zcter quclity surveys have been published for scvcral stntcc in the IIorth-

cc:.l~zl Region. Rxam$cs of these are 1. excessive water fertilization

(Re_;c;.tto the Wster Subcommittee of the Wisconsin Natural Resources Committee

of State Agencies) in 1967 (20), 2. Report of the Lake Eric EnSorccment

Confcrcnce Technical Committee in 1967 (k7), 3. The Nebraska Water Quality

S.~vcy (41), and' 4. The Illinois State Water Survey (32). These reports have

tl:cw a deterioration in the quality of lakes, zivers and grounduatcr supplies.

IIasler  (29) estimated that 42ok of the nitrogen reaching surface waters in

Wisconsin came from the groundwater. Manured lands contributed~nearly l& of

the nitrogen  reaching surface waters. Concrete data obtained by surveillance

5: a~ricultuxal  lands is largely missing from these reports.

:,ii;;;cn:

'rile comRle:tity  of soil nitrogen cycles is well illustrated b'~ the diaC.;‘sa

in FFGws 1. Commoner (14) suggests that modern technology has intruded into

the nitrogen cycle ot its most vulnerable point through the USC of commercial

nltro,;ea  fertilizer. Referring to Figure 1, when nitrogen is added to the soil

as inorganic nitrogen fertilizer, it may be incorporated into crops and siio-

scqcc:ltly  removed, lost through leaching, adsorbed by clay minerals, chemically

citered and subsequently volatilized, or incorporated into s$l organic

i;l~;-L*cgen  supplics either as humus or microbial components. Agreement with

C::zz.xr is not universal, see Garman (2X), White-Stevens (62) and Aldrich (sj,

cnC the disagreement points to our lack of knowledge of certain processes in

tY.e nitrogen cycle.

Tne two mais processes involved in the movement of nitrogen in the soil,

eccordinS to Gnidner (22) are 1. convection of substances dissolved in the

soil solution due to mass flow of the soil solution and 2. molecular or ionic

difz%sion  due to concentration gradients. The extent and direction of movement
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b y  c3nvcctiz  dc?cnds  an the concentration sf nitrDCen  in the c3il sclutisn  and

the gzttern of czwement  3f t h e  sG1 sAuti3n.  The amwnium  farm sf c3il

rLt;z;en  is nxmlly  adswbcd by the catian exchange c=plcx and is rot as

suscc$iblc  t3 leaching as the nitrate form. C3nsideroble  inf3rmati3n  ho;

been gained c3nccming the wvement  3f nitrogen in sails and its subsequent

13s~ to drainage water through lysimeter investigations. Tiiese  studies have

been suzmrized by Brwn (12). They sh3rr  thot.lDsses  3f nitrD&en fr3m s3ilc

that are nat crzpped  intensively may approach 50 t3 103 pwnds  3f nitrogen per

acre per year. Tiiis loss can be expected t:, be modified  by s3il type and

ngran3mic practice.

It has been CStiDsted that bi313gicai  nitrogen fixation acwunts far

LX x lo6 tDns 3f cabined nitrazen entering the biDsphere  onnualiy  (18).

Ynis c3~2ares  t3 25 x lo5 Lt,ms of c%rmerciol  nitrogen used in a recent  year

as estimated by Garran (23). In spite 3f the apparent irzizrtonce  3f the

bi~lz~ical process, little definitive data exist 3n this contribution  as has

bran rcczgnized  in the published ninis 3f the Subcommittee  3n Praductian

Frzcesses  3f the International BiDlogical  Prcrgram (SO). In a recent rwierr,

%iwrLche  (15) sxgested that an average figure f3r terrestrial nitrogen

fixation might be 10 lbsjacre  per year. In arriving at this figure he

included estimates an synbi3tic nitrogen fixation,  legume and n$nleguL;e

sr,ecieo, \!hich have been sha!n ta contribute as nuch  as 200-300  lbsjacre  per

~2-3:‘  (2) and fixation by free living organisms fw which Fnere is n3 sound

basis t3 make a quantitative estimate (3). Wwk vlith l5N in a few Canadian

~!uc% and mineral s3ils has shwn that fixation in these sails was tw3 3r c3re

tines wre rapid under enaer3bic  than under oerabic canditisns,  presumably

iTzz~licating  the impXtanCC  3i* the free-living ClDstridia (13). In general, it

is nsswed,  that because Df the slw release 3f the bi3l~~ically  fixed

nitro-cn, terrestrial nitrogen fixatlan contributes less t3 nitrate pollutionY
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than do heavy applications of commercial nitrogen. However, in certain

er.-ircnments  where fertilizers are not applied, such as alder forests, Gig-

nificant  nitrate pollution of streans and waters has been observed (26, k6).

In the aquatic environment, however, nitrogen fixation is 'probably of a

more serious consequence  since it will contribute additional nitrogen  to an

already nutrient rich lake. Dugdole and Dugdale (19) have shown that

nitrogen fixation is correlated with bluegreen.alCal blooms in n Pennsylvania

lake. A recent report has suggested that nitrogen fixation accounts for 142

of the annual nitrogen input in Lake Mend&a, Wisconsin (8). iiowevcr,  this

figure may be low for many l~akes as Gsering and Neess (25) found insignificant

.nitrogen  fixation in the mildly eutrophic Lake Nendota compared to the

eu~izopbic Lake b!ingra, Wisconsin.

Recently, Schollhorn  and Burris (49) and Dilwrth (16) independently

recognized that nitrogenase reduce s acetylene quantitatively to ethylene.

Sil!ce those announcements, Stewart et al. (57) and Hardy ct al. (27) have

developed techniques for an in situ assay of nitrogen fixation by measuring_-

t‘nc ethylene produced with a Gas chrosmtogmph.  The former have shotm that

the acctylenc  reduction directly parallels 15:T incorporation.  Evidence from

sevwsl workers has shor;n that all previously known nitrogen fixing species

so far examined have reduced acetylene to ethylene (27, 51, 56). 'ihe major

cdvantnCes of the technique appear to be the high sensitivity (lo5 greater

than l5iT and 106 times greater than Kjeldahl analyses).gnd  inexpensiveness

when compared to 1% analyses.

Tine loss of nitrates from certain anaerobic environments is generally

attrioute'd to denitrification. Tmugh this process has been knorm since the

i$h century, little quantitative data exist to verify that this process is

important to the nitrogen budget of soils and lakes. Broadbent and Clark (9)

and Allison (4) have reviewd over 30 studies in which l5N MCS added to the

.a.&qq*33L



’ ,

2 4

soil and have i-~~nil, 3" average, a nitrogen deficit 3f 15 t3 2C$ whi& is

at;;ributed  generally t3 "gascxls 13sses." In certain studies, 1%~ 3f 509J of

t&ki niir3gen was attributed 'XI denitrificatix  (9). In mxc recent work 3"

AusL-alia" wile, denitrificoti3n  was affected markedly by pxitian in the

prsfilc (37).

Envirznliental  czxliti3ne  shown t3 be impxtar.t in dcnitrification have

and Clark (9). Lx/ 02 tensixs and readily dec~m-

essential f3r dcnitrificatio"  t3 3ccw. The pH 3f

the casews prMur$s iwrc.ed with, generally, mxe

Df pH less than 7.0.

Siudies in the aquatic cnvirxu,:ents, thDwh less extensive, suggest that

denitrificati3n  rcsul.t.s in significant l3sscs. ;Wxetsw (xG) presented data _

i!hic'r. suzested that ib3ut 3"~ third 3f the nitrogen in a lake was ltist t3

cienitrificatiw. Recently, studies with 'qi in on Alaskan lake shwed prs-

iucti3n 3f N2 at the i-ate 3f 80 &liter/day during the anxic period (24).

:.:x-c xcently, Drezznil;  and Lee (8) estiuatcd indii-ectly  that the rate 3f

dcniirificatiw in the hyp3lim"iQn 3f Lake Itendata was 8 t3 26 g&/litcr/ciay.

T:,cse authxs calcu!.ai.cd  that the 1~s zu' nitrage" by dcnitrificatix was li$

3f the ar~nual input 3f nitxgcn, thD=gh thei;_ bud@ left 67% 3f the nitrage"

1%~ unaccauntc-d  fx c"d tl;cy attributed tiiis t3 sediment dcpzxiti3n.

Ph3sph3rus:

Pnxphwus is necessary tr, sustain plant and animal life in bSli terrestriai

x.6 nn&uatic envir3nmc"ts. Enrichment 3f waters with phxphxus nay lead ts

clgac "b1xz.s" end in severe cases 3r with pwlxgcd exposure nay lead t3

euir3phicati3n 3f water. Thus, accwding TV Kackcnthun  (30) "reduce phDsphwu

in waste-water xurces" has became a slogan t3 thxe wha would decelerate

cultural eutr3phicotio".
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&ens end Uood  (44) point out that a distinction ffiust bc mode betveen

natual  eutr@icatian  uh~ich is generally an inherent process in the &Sing of

ir,.?ou:ldcd  waters and artificial eutrophication resultirIS from t’ne disCharCe  of

dozestic and industrial waste waters, and runoff and leaching from heavily

fcrtiliseci  aSricultura1 land. Swayer (58) reported that nuisance blooms of

phytoplankton  would be expected if lakes conta,incd more than 10 ppb phosphorus.

There have been many studies conducted to determine the equilibrium level of

s o i l solutions with respect to phosphorus. An example of those  studies is the

pork of White  and Bec!tett (61) Gino have reported lime-phosphate potentials.

Calculations fro:&  these potentials would indicate that soil solutions would

cxcced the 10 ppb phosphorus necessary to produce nuisance blooms. i?ven so,

because of the low level of phosphorus in soil solutions, the major source of-

~hos:311orus  moveme~~t  from aSricuLtura1  lands into water resources nay well be

in ihc form of eroded soil particles which result in sediment formation in

streams and lakes (1, 21, 35, 59).

Kany studies have been conducted in the United States on movement of

fertilizer that has been topdressed on soils. On the surface these studies

a.nixar very contradictory. B r o w n  (ll), Bro:m and Funsel (lo), Doll et al. (I.?),

Ketz~er (40), and  Scholler  (48)  all showed l i t t le  msva;oent  3f p. But al ’  3f

their experirxnts  were canducted an medium tz~ fine textured s3ils. Neller

(W),  Ceck (311, Jones et al. (331, Spencer (521, Spencer (53), and Stephenson

and Chapman (54) all showed some movement of added phosphorus. AlthouSh t ie

soils for the most part were not well characterized, it appeared that these

workers were  studying sandy soils. Some of the studies showed that the rate

of phosphorus applied had a large effect  on movement. This implies that a

soil has a definite fixing capacity for phosphorus after which movement will

occur more rapidly.
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It has been cxxludcd that the primary mineral s3urcc 3f Pi.3zptw.w  in

s;ils is a aiiteP - Aluminum and iran phxphstes are believed t:, bc 9f sccw&ry

zYici::, fwrang frD:;l b3th phxphxus fertilizatix  and weathering: 3f calciw

;::.y:+te minerals (3':). It was faund that the clay size fraction czxztaincci

wci. higher concentratixx af aluminum and ir$n phxphates  as campazed t3 the

silt 2nd sand fractix. But the silt fraction rantained a1rxx.t as much calciw

p:xxp:late as ~hd clay fractiw. Olsen and \~!!at.anabe (43) found that ph3sPhxus

sdsx-ptix~ capacities cx-related  well with the ethylene glycol retained by

s>i!. indicating that phxphwus adsxbed was by the finer soil fractions.

Thus hcaxy applications 3f phwphxus fertilizer may be expected t3 produce

adsx'bed Ph3sphxuS zn the clay fraction which is susceptible ta being wved

ii geater distance during erxion by water.

In sails several farms af phasphxus ca-exist with the level af ph3sphxus

j~:l s31uti3R being wntralled by the least sD,luble czmpwnd (37). BailFy (6)

slates that the pIi 31” the s3il system is a dominant factor in phosphwus

fixa,i;isn. Minimum fixation  occurs at szil pH 6.5 t:, 7.0 with fixotiDn in the

acj~ti. rar.~e by hydrsus axides 3f aluminum, ir3n and manganese and by sDlublc

eiuxinurr.,  ir3n and manganese. At pH's abwe 7.0 fixation is mainly as calciu;,

phxp!xies.

I!arter (28) has repxted data shawing that lake sediments are capable 3f

zds3rbing.a large amaunt Df phxphwws. Eut lake vaters belw the pCnt 3f

xduced aeration arc knxi:1 t3 be high in phxphwus. It is suspected that

~d~~~rbed  ph3sp??xus is available t3 algae in aquatic systems, Ab'wtt (1).

&ycs nr.d PCllips (30) repxted that the phxph3rus equilibratiw pattern

tr,d rate between mud and water was the same in natural Jenkin sa@er axes,

i.n artificial cxcs and in battles in which dredged surface mud was packed

by ccntrifcgc. They cwcluded that any specific natural physica-chemical w



‘~~~erisls~icol layering 3‘f the surface uuds 3f lake 5 is rclativcly unimp3rtc5t l
in p?.asphsrus  exchame. They 01s~ fxnd that bacteria did have a remarkable

ability t:, hDld phzsphxus  in ssluti3n.

SXN studies have indicated that ph%phwua release fram sediments dcpcndc

upan certain physical ar.d chemical conditions; thus, tightly bxnd phq+r~

may be released when cxditisns change, Zicker et al. (6X), and Stcvcnssn (55).

Patrick (ir5) has shwn that redz potentials sf le 6s than t2CXI m.v. give rise

t3 increased levels 3f extractable phxphwus frsn a Crzwlcy silt lxm. Tnis

observation  is compatible with data from Deacher (7) and Shapira (50) whs fwnd

increased extractcblc cc41 phssphwus in submerged wils.
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SOW ASPECTS OF SOILS AND CIVILIZATIONS AT SARDIS, TURKEY

G e r a l d  W. Ol~son~’

The purpose of  this paper (accompanied by slides) is  to i l lustrate one
example of the benefits that can be derived from using soil information and
maps in intensive interdisciplinary studies. Archaeology is a science which
helps man learn more about himself in his origins. Soil  science can contribute
to archaeology by providing data about soil  properties in the environment that
in f luenced  anc ient  man (Olson and Puleston,  1,970; Olson, 1970). These coop-
erative studies become increasingly relevant in planning, because the trends
of the past provide data which can be used to help predict the future.

A  br ie f  dcscri,ption  of Sardis is given Ian f oo tnote  2 . Figure 1 locates
the archaeological excavations in relation to the topography. Soils were described,
sampled, and mnpped around the Lydia,  Greek, Roman, and Byzantine ruins in a
cooperative project of  the Archaeological Exploration of  Sardis,  sponsored by
Cornell University and the Fogg Art Xuseum of Harvard UniversityJ/  One hundred
and seven  so i l  samples  were collected along with so i l  pro f i l e  descr ipt ions  f rom
about 55 sites to characterize the soils and their archaeological and historical
s i g n i f i c a n c e . A soil  map of the central city area W A S  made at a scal~e  of 1:2,000
on a base map with a c,ontour  interval, of five meters. Samples were analyzed by
the soil  fertil ity laboratory at Cornell  University and by the laboratory of  the
Soil  and Fertil izer Research Institute in Ankara.

In f igure  1 , the valley to the north ids occupied mainl~y  by soi~ls formed in
alluvial sediments. Point 5 on the map marks the location of a large Roman
building now nearly covered with more than 20 feet of sediments deposited above
i ts  base . Archaeological and soils investigations around this building indicate
that erosion has probably been greatly accelerated since Roman times, when man
wren then was overgrazing the landscape. The modern water  table has risen above
the original lrvel of  the base of  the building, probably due to increasing use
o f  i rr igat ion  waters  in  the  va l ley . Some so i l s  in  the  va l ley  appear  to have
sal in i ty  and a lkal in i ty  probl~ems.

Points 2,  10, and 13 in f igure 1 have ruins covered by f lood deposits and
landslides. Soils formed in the landslide materials have low contents of  organic
matter in surface horizons. Point 13 marks the location of  one of  the largest
known Greek marble temples. After construction in the third century B.C.,  the
temple si tc! experienced  several earthquakes. In the ninth century A.D.,  a
landslide covered the ruins to a depth of  about 20 feet.

Soils on the Acropolis,  around point 1.4, have been severely eroded in many
pIaCtS. A few spots have aeolian deposits where sparse vegetati~on  caught  sand
p a r t i c l e s . Some of the Byzantine walls are covered with shal~low soils formed
from construction materials; other ruins are covered with deeper soils developed
i n  fi~ll materials. A few places have soils dcvclopcd  under pine l itter with
large amounts of  organic~  matter in their surface horizons.
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Some places on ridges radiating out from the Acropolis have soils with
well developed platy structures resulting from soj~l movcnxnt and landslides. Soil ~
properties characteristic of landslides are numerous around point 15 in figure
1~ . ?lany soils have large contents of mica flakes which contribute to sliding
of the soil mass, especially when it is wet. Valleys between the ridges
generally have  gravelly soils formed in torrent deposits, containing considerable
amounts of cut marble stones, pieces of brick, pottery sherds, tile fragments,

j

and other artifacts, fallen from the Acropolis, in many places.

The richest soil~s, containing considerable amounts of gold flakes, occupy
the narrow alluvial floodplain of the Pactolus river. These soils were the
source of the wealth of the Lydian king Croesus, reputed to be the woxld's
richest king. A Lydia altar, west of the Temple of Artemis (point 13), appears
to have been built on au Al horizon more than 2,000 years ago. Soil studies
were important in providing information about archaeological strata, pottery sources,
building materials, and origin of anthropic landforms (mounds). Archaeological
studies were of value in determining dates of landslides, ages of soil materials,
evidences of past land uses, and directions and magnitudes of soil movements.
Use of soil information in the future at Sardis can help to preserve the
monuments and achieve an improved environment through landscape design.
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FOOTNOTES

11 Asst. Prof. of Soil Science in Resource Development, 152 Emerson Hall,
Cornell University, Ithaca, New York 1~4850. This paper was prepared for
presentation as part of the report of Committee XIV on Environmental Soil
Science to the National Technical Work-Planning Conference of the Cooperative
Soil Survey in Charleston, South Carolina, on January 25-28, 1971~.

21 Sardis is a ruined city about 45 miles east of Izmir,  Turkey. It was the
capital of the ancient kingdom of Lydia, the western terminus of the Persian
royal road described by Herodotus, a center for administration under the Roman
Empire, and the metropolis of the province of Lydia in later Byzantine times.
It was important because of its strategic military location, its position on an
important highway leading from the Anatolian plateau to the Aegean coast, and
its access to the wide and fertile plain of the Gediz river valley. Sardis was
a city of reference in the Iliad, Aleman,  and the Bible. It was captured by
the Cimmerians in the seventh century B. C., by the Persians in the sixth
century B. C., by the Athenians in the fifth century B. C., and by Antiochus
the Great in the third century B. C. It was destroyed by an earthquake in
A.D. 17, but rebuilt under Tiberius. The fort on the citadel was handed
over to the Turks in 1306. It was captured by Timur  in 1402. The latest
conflicts at Sardis were battles of the Greek-Turkish war in the first quarter
of the twentieth century. Ruins at Sardis have been excavated since 1958 by a
Cornell-Harvard expedition.

2/ Acknowledgments for assistance are gratefully extended to G.M.A. Hanfmann
of Harvard University, M. Ozuygur of the Soil and Fertilizer Research Institute
in Ankara, and 1'. Greweling of Cornell University. Thr grant for travel was
made under the Humanities Grant No. 11-70-3966  for Archaeological Exploration
of Sardis through Harvard University, and other contributions to the expenses
of the project were borne by the Department of Agronomy of Cornell~ University
and the Sardis Expedition Fund of Harvard University.
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CLOSING REMARKS

We have had a good meeting--one of a long series of technical work-planning confer-
ences. Much of the first edition of the Soil Survey Manual was worked out in these,
and even more of the second edition. -FNow we are at x-n for a third.

Perhaps mcwe than at most, this conference has gone deeply into physics, mineralogy,
chemistry, hydrology, and other natural sciences. This can be good. Yet despite
the great importance of economics, we have had far too little discussion here of
the basic principles of that field as applied to our Work.

The Soil Survey has no greater opportunity in our own country than to help people
with town-and-country planning. And these principles are vitally important in other
countries looking forward to efficient agricultural systems that must include large
industrial sectox. As development goes forward, numbers of farm workers decline
and numbers of other agricultural workers increase. As with us in the United States,
people in other countries must plan soil use with this in mind to have good economic,
physical, biological, social, and cultural environment,

We have also discussed the history of soil science, perhaps especially some of the
older ones of us. This tco is good. We do need to know this history. Yet we must
avoid being bound by it in the face of new data and new opportunities to help people
with their current problems.

This is probably the last of these conferences at which I preside. Naturally, I
shall remain deeply interested.

You have my best wishes.

carry on.

Charles E. Kellogg
Deputy Administrator for Soil Survey
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